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PE3HOME

Cenekuusita n3passiea npoieca Ha
M360p Ha >XMBOTHW, KOUTO OTrOBapsT Ha
N3nCKBaHMsTa 3a uenute Ha
pas3BbXAaHeTo, KOUTO npegasar
onpeaeneHn  6enesn  Ha  TAXHOTO
noTOMCTBO. B cenekumsita ce B3emaT nog,
BHUMaHME KakTO CYOEKTUBHWU OLEHEeHU
6enesn (BM3yasiHa oOueHKa) N 0O6EKTUBHO
oueHeHn 6enesn (reHeTMYHa OUEHKA).
OnncaHn ca XapakTepucTukud, KOWTO
B/IMSAST OCHOBHO BbPXY NPUXOAUTE, KaKTO
M BbpXy 3HAYEHMETO Ha BCeku Gener 3a

npuxogute. Llenta Ha  HacTosILETO
u3cnefBaHe e [la Nokaxe 3HauYeHWEeTo Ha
nsmepuMmTe nokasatenu Ha

NMPOV3BOAMTE/NTHUTE XapPaKTEPUCTUKM Ha
XMBOTHWTE 3a NPOLECUTE Ha Cenekums u
[la ce oHar/legy cunarta u 3anoxoute Ha
BCska nopofa oBLe. PerynvmpaHeto Ha
npoaykumsitTa U 3anMca Ha [aHHu ca
M3BBPLLIEHN OT KOHTPOSIEH OpraH BbB
BCEKM pernoH Ha Cbpbusi, KoeTo e B

SUMMARY
Selection expresses the process of
choosing animals that meet the

requirements of the breeding objective
that pass particular trait onto their
progeny.

Consider in selection both subjectively
measured traits (visual assessment) and
objectively measure traits (genetic
assessment).

Describing characteristics that affect most
the profit as well as how important each
trait is to profit.

The objective of this study is to show the
importance of measurable indicators of
animals’ performance characteristics for
selection processes and to visualize
strength and potentially of each sheep
breed.

The control of production and data
recording is carried out by the control
assistant in each region of Serbia was in
accordance with standard methodological



cbrnacve CbC CTaHAAPTHUTE METoA0s0-
rMyHn  npouenypw. W3cnepsaHeto e
M3BbLPLIEHO MUWHanata roguHa (2014) B
pasnuuHn paiioHn Ha Cbpbus. CnegHute
6enesn ca pasrnefaHm B npoueca Ha
cenekuns: TeslecHO Tersio Npu paxgaHe
(TTP), TenecHo Terno Ha 30-ua peH
(TT30), TenecHo Terno Ha 90-ua faeH
(TT90), Terno Ha BB3PACTHU XUBOTHW,
nJIo4OBUTOCT, MEpuos Ha flakTauus,
Jo6MB Ha MsKOo, A06MB Ha Bb/Ha.
ChblecTByBa rosisiMa NpPOMEH/IMBOCT MNpu
BCWUYKM nU3cneaBaHu nonynaumm. Moxe ga
6bae O0OSICHEHO KaTo B/USIHMA OKas3aHwu
He camMoO OT reHoTuna, HO npeau BCUYKO
hakTopu Ha OoKoNIHaTa cpeaa,
cneymMduyHM  ycnoeuss B  MecToobuta-
HWETO, XpaHeHe N TPMKM 38 XMUBOTHUTE.
Mo OTHOWEHWe Ha nA040BUTOCTTA M
TT90, BOAEWOTO MACTO ce naga Ha
nopoga osue "Muc". B MecTHaTa
nonysaynsa nanM xapakTepHu 3a cTpaHarta
nopogu oBue, nopoga "Cebpaur' e Hali-
niogosurta, a nopoga “Jluncka" soan no
nokasaren TT90. CroliHOCTUTE B TOBa

u3cneaBaHe, oOTpassBaT  obuyaiiHaTa
M3MEHYMBOCT Ha nonynayunte, KOMTO ca
KOHTpOMpaHu. Bb3 OocHoOBa Ha

noslydeHuTe pesyntatm Moxe fJa ce
obpasyBa LEHTPas/IHOTO CTafo, OT KOEeTo

ue ce |/|36epe nokoneHnme 3a no-
HaTaTbLIHOTO pasMHOXaBaHe n
reHeTn4yHo yCbBbpLUEHCTBAHE Ha
0BLEBB/ACTBOTO B Cbpbus.

KnoyoBn Aymu: OBLEBBACTBO,
cenekuusi, npousBOACTBO, TEHETUYHO
YCbBbpPLUEHCTBaHE

yBO/

Tbin KaTo  OBUeTe ce
oTrnexgar B LIMpoka rama oOT
Npoun3BoACTBEHA cuctema,

KNMUMaTu4yHU YC/I0BUS, NpUTeXBar
roNIIMO reHETUYHO pasHoobpasune
B penpoaynTMBHUA  MOTeHuunas
(Notter, 2012), wumaT YHUKaSIHO
noaxoA4sLo MACTO B 3emMefenneTo
B Masikm doepmu nopaam dpakra, ye

procedures.

The research, performed last year (2014)
in different regions of Serbia.

The following traits considered in the
selection process: body weights at birth
BWB, bodyweights at 30 days (BW30),
bodyweights at 90 days (BW90), adult
bodyweight, fertility, duration of lactation,
milk yield, % milk fat, % protein, wool
yield.

There is a high variability of traits in all
study populations, can be interpreted as
influences not only the genotype, but also
primarily environmental factors,
specifically housing conditions, nutrition
and care of animals.

Regarding of fertility, the leading place
belongs to Mis sheep. In the local
population or the indigenous sheep,
Svrljig sheep highest in fertility while
Lipska sheep in BW90.

The values achieved by this research,
reflecting the normal variability of
populations that are controlled.

Based on the obtained results can form
the nucleus herds of which will be
selected offspring for further reproduction
and genetic improvement of sheep
farming in Serbia.

Key words: sheep breeding,
selection, production, genetic
improvement

INTRODUCTION

Sheep as produced in a wide
range of production system,
climatic conditions, possess great
genetic diversity in reproductive
potentials (Notter, 2012), have a
unique  suitable  position in
smallholder agriculture from the
fact that it requires small
investments; have shorter



M3NCKBaT  MasiKu  MHBECTULWW;
nmat no-kpaTku MpPoOn3BOLCTBEHM
UMKNK, No-6bp3n  CTeneHn Ha
pacTtexa 7 no-ronsma

NPUCNOCOBUMOCT KbM OKOJIHaTa
cpefia B CpbBHEHME C rosiemuite
npexuBHW xmnBotHU (Tibbo et al.,
2006). B cBetoBeH Mmawaob,
pasHoobpasHuTe nonynayum Ha
OBLE W pas/IMyHUTE WUCTEMU Ha
oTrnexjaHe ca 3aBucuMu  OT
yC/ioBMATa Ha NpupogHnTe 1
MKOHOMWYECKM (DaKTOpu, KakTto K
Tpaauummte B OTI/IEXAAHETO Ha
OBLE B OnpefesieHn pernoHu Ha
cbOTBeTHaTa AgbpxaBa. B Cbpbus,
cnef, HAKONKO AeceTUnuTenus Ha
npeobpasyBaHnss B o06s1acTTa Ha
OBLIEBB/CTBOTO Ce YyCTaHOBU, Kbe
YC/IOBUATA HA XPaHEHE U MNNXKN ca

noao6bpeHn.OCBEH CEEKTUBHUTE

MepKH, noaoo6peHneTo Ha
MecTHMTEe  MopoauM OBUEe ce
M3BbPLUBA 4Ype3 NNaHupaHn u

HenaHpaHu KPbCTOCKM C YyXau
nopoan (Petrovic et al., 2010).
Cobl0 Taka Cca BHECEHU 4yxXaun
nopoanm, M HAKOM OT TAX [Aasar
[0o6Bbp pesynrtar, npucrnocobssaT
ce KbM HOBWUTE YC/I0BUA, N GusBat
OTrNIeXxaaHn KaTto 4ucta noposa,
HO TEXHUAT NPOV3BOACTBEH
NnoTeHUMas1 He e MokKasaH HanbJ/IHO
(Petrovic et al., 2009). Bbnpeku ye
OCHOBHWUTE LUeNn ce pas/simyasar
n3mexay NPOV3BOACTBEHUTE
cucTtemu, N3M0/13BAHETO Ha
MECTHM OBLE KaTO XMBOTHU C
MHOIo npefHasHayeHue, e 06u0
3a BCUYKM NPOM3BOACTBEHN
cuctemn (Nigussie et. al.,2013). B

production cycles, faster growth
rates and greater environmental
adaptability as compared to large
ruminants ( Tibbo et al., 2006).

Globally, various sheep
populations and different rearing
system are dependent on the
conditioned of natural and
economic factor as well as the
sheep production traditions of a
certain regions of such country.

In Serbia, after several decades a
modification in rearing of sheep
production transpired wherein the
condition of nutrition and care has
been improving. Aside from
selection measures, the
improvement of indigenous sheep
breeds was also through planned
or unplanned crossing with foreign
breeds (Petrovic et al., 2010).

Likewise, foreign breeds have
been imported, and some of them
attained good outcome, have
adapted to new conditions, and
was rearing as pure breed, but
their production potential has not

amply shown (Petrovic et al.,
2009). Although the primary
purposes differed between

production systems, the use of
indigenous sheep as a
multipurpose animal was common
to all production systems (Nigussie
et. al.,2013).



ocHoBaTa cu, cenekuusta
npeAcTaBnsiBa peLIeHneTo  Kou
XMBOTHM fa Obgar pogutenu,
KOJIKO yecTo ga 6baaTr poauTenu.
MoBeyeTo OT OBLUEBBLAMTE U3bMpar
XMBOTHM 3a pa3MHOXaBaHe Bb3
OCHOBa Ha  BbHWHMA  BUA,
M3BECTEH KkaTo (peHoTWn, KOWTO
CblLO € OTpaXeHMe KakKTo Ha
reHeTukata Taka U Ha oOKofHata
cpefa, npu KoUTo efHo XXMBOTHO
ce oTrexpaa, Koeto Moxe fa He

nokasear  TOYHO NCTUHCKOTO
reHeTUYHN KayecTBa Ha XXUBOTHOTO
(Awgichew, 2007). YcnexbT WU

neyen6ara npu OBLEBBLACTBOTO
3aBUCST OT MPOV3BOAUTENHOCTTA
Ha LUAN0TO cTajo. Hali-
HaAEeXIHOTO CPeaCTBO, KOrato ce
npaBu cenekuMsl U ce B3umar

peweHna 3a nogobpsiBaHe Ha
reHetMkata Ha  CTagoTo e
OCHOBaHO Ha oTyeTa 3a

NPOAYKTMBHOCTTA Ha OTAeNHUTEe
xnBotHn (Petrovic et al.,2010),
Karo Hanpumep Temn Ha pacTex
N3MepeH 4pe3 TesieCHOTO Tersio
cnep paxaaHeto U B pas/inyHuTe
eTanu Ha pactex. CnegosaTesiHo,
nokasartenaT 3a pacTex e K/IH4oB
WHOMKATOP 3a MpPOU3BOACTBOTO,
KOWTO WUMa OTpaXeHue BbpXy
npoussoguTenHara eqeKkTUBHOCT
Ha oBLe, YneTo 6bP30 n3pacTeaHe
no3BofiiBa fJa Ce pasmMHoXaBaT
paHO M ga gagar noBeye arHeta
npes3 XmBoTa CW, KakTo U BOAM [0

[OCTUraHe Ha nasapHo Terno
paHO, KOEeTO HocuM no-6bp30
npmxoam Ha CTONaHCKMTe

nponssogutenn (Bela and Haile
2009). CenekuusTta npencrasnsBa

Essentially, selection is deciding
which animals will be parents, how
often they will be parents.

Most of sheep producers select
breeding animals based on visual
appearance known as phenotype
that also the reflection of both
genetics and the environment
under which an animal maintained
and performs that may not
accurately portray the animal’s true
genetic merit (Awgichew, 2007).

Sheep production success and
profitability depends on the
productivity of the entire flock. The
most reliable tool to use when

making selection and culling
decisions to improve the flock
genetics is based on the

performance records of individual
animals (Petrovic et al.,2010) such
as growth rate measured through
bodyweight from birth and at
various stages of growth.

Therefore, growth performance is

key production indicator, has
implication in the productivity
efficiency of sheep, that fast

growth allows to breed early and
contribute more lambs in their
lifetime, as well as entails reaching
market weight early and brings
quicker income to the farmer (Bela
and Haile 2009).

Selection expresses the process of



npoueca Ha  u3bupaHe  Ha
XNBOTHM, KOWUTO nocpewiar
M3NCKBaHMATA Ha  pasBbAHUTE
Lenu, KouTo npegasart onpegene-
HNW  6enesn  BbPXY  THAXHOTO
notomMctBo. B cenekumsita ce
B3MMarT Nnoj BHWMaHWE KakTo
CYyOEKTUBHO  M3MepuMmn  6enesun
(BucyaniHa  oOuUeHka), Taka U
006EeKTMBHO  u3Mepumu  6enesu

(reHeTMYyHa oueHka). OnuceaT ce
XapakTepPUCTMKN, KOUTO NOBMMABAT
Hail-Beye Ha nevanbara, Kakto u
KOJIKO BaXeH e BCeku bener 3a
nevan6barta. Llenta Ha HacToAwWETO
n3cneaBaHe e fga Cce MokKaxe
3HAUMMOCTTa Ha  U3MepeHuTe
nokasaTesin 3a Npoun3BOAUTENTHUTE
XapaKTepUCTMKN Ha XMBOTHUTE 3a
npouecuTe Ha cenekums, 1 Kak ga
ce oHarnegu cunata v pgapge-
HOCTUTE Ha BCsika NopoAa OBLE.

MATEPVAJT U METOOU

KoHTpONn®bT Ha
npou3BOAUTENHOCTTA € u3cnenBaH
npu cneuyasHn nopoau osUe

(9.317 rnaBu) U MeCTHM nopoau
oBue (2.325). KOHTpo/bT BBPXY
MISKOTO obxBawa 2.610 rnasu
oBue. Bcuukm pgenHocTM  npun
M3Mb/IHEHMETO Ha NAaHUpaHus
0o6GCer OT CENEeKTUBHN MEpPKM npes
2004 ca B CbLOTBETCTBME C
nporpamara 3a pasBuTME U
nogobpsisaHe Ha XNBOTHO-
BbACTBOTO B Cbpbua oT efgHa
CTpaHa, a OT gpyra C 3aKOHOBUTE
pernameHTn, KouUTO onpegenst
Tasn 06s1acT. KOHTPO/TbT BBPXY
NPOM3BOACTBOTO W 3anuca Ha
[aHHU € N3BBbPLUEH OT MOMOLLHUK-

choosing animals that meet the
requirements of the breeding
objective that pass particular trait
onto their progeny.

Consider in selection both
subjectively measured traits (visual

assessment) and objectively
measure traits (genetic
assessment). Describing

characteristics that affect most the
profit as well as how important
each trait is to profit.

The objective of this study is to
show the importance of
measurable indicators of animals’
performance characteristics for
selection  processes and to
visualize strength and potentially of
each sheep breed.

MATERIAL AND METHODS

The control of productivity
investigated from noble breed of
sheep (9,317 heads) and
indigenous sheep breeds (2,325).
The milk control included 2,610
heads of sheep.
All the activities in the
implementation of planned scope

of selection measures in 2014
were agreeable with the
development and improvement

program of livestock production in
Serbia on one hand, and to other
legal regulations that define this
area.

The control of production and data
recording is carried out by the
control assistant in each region of



KOHTPO/IbOP BbB BCEKM palioH Ha
Cbpbus, KOETO € B Cbracue Cbe

cTaHAapTHUTE METOA0/I0TMYHM
npoueaypu.  W3cnegsaHeTo e
N3BLPLIEHO MMHaNaTa roguHa

(2014) B pasnuyHM parioHn Ha
Cobpbusa. Mima Tpu npoussoacTse-
HU CUCTEMW: WHTEH3MBHA, €KCTEeH-
3MBHA 1 NOJY-UHTEH3NBHA, KbAETO
€ KOHTpoNMpaHo n3bpaHoTo CTajo
M Nnopoau OBLE, KOUTO ca Hau-

BaXKHU 3a pasBUTUETo Ha
OBLEBBLACTBOTO B CTpaHata. B
n3cnegBaHeTo  ca  BK/IHOYEHWU:
TeNecHo Terno npu paxaaHe

(TTP), TenecHo Terno Ha 30-us
neH (TT30), TenecHo Terso Ha 90-
ma ped (TT90), Terno Ha
Bb3PaCTHU XUBOTHW, NJIOA0BUTOCT
N 0O6MB Ha Bb/IHA OT MOPOLUCTM
osue ("Broptembepr”, "lMoagobpeHa
CeHnua", "Mn pbo  PpaHc",
"MopgobpeHa nupoTcka  oBua',
"Muc") n mectHuTe nopogu oOBLe
("Cebpnur”, "/luncka", "Kpuso-
Bup"). Mo OTHOLWEHNE Ha faHHUTe
OTHOCHO [pyrn XapakTepuCTUKW,
Kato  Hanpumep  NnakrauuOHeH
nepuopg, M/ie4yHocT, % MasHUHMU,
%npoTenHu, caMo ABe MOopoAnCTH
nopoau ca BknwudeHn ("MogobpeH
Cebpnur”, "TogobpeHa nupoTcka
oBuUa") U TP OT rope-crnoMeHaTuTe
MecTHM nopoau. KOHTposHuTe 1
OTYETEeHN [aHHM ca npejafeHn Ha
NHCTUTYT NO >XMBOTHOBBACTBO,
Benrpag, Cbpbusa, kbaeto e
CbCTaBeHa 6a3a OT [fJaHHW U e
M3BbPLUEHA cTatucTnyecka obpa-
60TKa Kato ca W3nos3BaHu 00K
nnHerHn metoam (SPSS.v 20).

Serbia was in accordance with

standard methodological
procedures.

The research, performed last year
(2014) in different regions of
Serbia.

There were three production

systems: Intensive, extensive, and
semi-intensive where it controlled
the selected flock and the breeds
of sheep that are most important
for developing sheep production in
country.

Included in the study were: the
bodyweights at birth BWB, body
weights at 30 days (BW30), body
weights at 90 days (BW90), adult
weight, fertility and yield of wool of

noble breeds (Wurtemberg,
Improved Sjenica, Il de France,
Improved Pirot, Mis) and
indigenous sheep (breeds),

(Svirljig, Lipska, Krivovir).

Regarding data on other traits such
as lactation duration, milk yield, %
milk fat, % protein, only two noble
breed involved (Improved Sjenica,
Improved Pirot) and the three
above  mentioned indigenous
breeds.

The controlled and recorded data
have forwarded at the Institute of
Animal  Husbandry, Belgrade,
Serbia where they set up the
database and performed their
statistical processing using SPSS.v
20 software package.



PE3YNTATU N OBCbXXOAHE
Kakto e noka3aHO Ha
Ta6bnmua 1 n durypa 1, BogewoTo
MACTO MpuUHagNexun Ha nopoja
oBue "Broptembepr' ("MepuHo-
naHg"), kouto 3aematr 46% oT
KOHTpO/siIMpaHarta nonynauus, nmat
Hali-ronsiMo  TefleCHO Terno npu
paxgaHe 1 BUCOK [06MB Ha BbJ/IHA,

[okKato nopoga "MopobpeHa
CeHnpya" 3aema 26% oT
KOHTpO/IMpaHata nonynaumsa u
MMa  HaW-HUCKOTO Terno npu

paxgaHe ©n OobvB Ha BbJHA.
Mopopa "Cebpnur" 3aemart 15% ot
KOHTpO/IMpaHata nonynaumsa u
MMa Hal-HUCKO TesiecHO Terno Ha
30-ma geH. 5% oT KoOHTpoNMpaHaTta
nonynauua npuHagnexuv kom “Un
Ab0  ®paHc", KoATO umMa Hali-
BUCOKOTO TeJIeCHO Terno npu
Bb3pacTHM XMBOTHW. 4%  oOT
KOHTpoNupaHaTa nonynaums
npuHagnexu Ha nopoga "/lmncka",
KOATO MMa Hai-BUCOKOTO TesIeCHO
Terno Ha 90-ma peH. [lopopga
"KpusoBup" nva 1% oT
KOHTpO/IMpaHata nonynaunsa u
MMa Hal-HUCKM nokasatesim B
cnefHUTe NPOAYKTUBHU NPU3HaLW:
Nn1040BUTOCT, TeJIeCHO TEerno Ha
90-ma pgeH u TenecHo Tersio npu

Bb3pacTHU  >KUBOTHW. lNopopa
"Mnc", 3aema 1% oT
KOHTpO/sInpaHaTta nonynaums,

KOATO e Bojelia no njaofoBUTOCT.
Pe3yntaTbT OT MPOAYKTMBHOCTTA
(Tabnnua 1) nokasea, 4e uma
BMCOKa NPOMEHINBOCT B
XapakTepuUCcTUKNTE  Ha  BCUYKU
N3y4eHu nonynauuu.

RESULTS AND DISCUSSION

As shown in Tablel and
Figurel, the leading place belongs
to Wurtemberg sheep (Merino-
landschaf) that occupied 46% of
the controlled population was the
highest on bodyweight at birth and
wool yield, while Improved Sjenica
sheep occupied 26% of the
controlled population was the
lowest on bodyweight at birth and
wool yield.

Svrljig sheep that occupied 15% of
the controlled population was the
lowest on bodyweight at age 30.

The 5% of the controlled
population belongs to Il de France
was the highest on adult
bodyweight.

The 4% of the controlled

population possessed by Lipska
breed got the highest bodyweight
at age 90 days. The Krivovir breed
as the 1% of the controlled
population was the lowest on the
following performance traits:
fertility, bodyweights at age 90
days and adult bodyweight.

The Mis sheep occupied 1% of the
controlled population was leading
on fertility.

The result of productivity (Table 1),
have presented that there is high
variability of traits in all studied
populations.



Tabnuua 1. KOHTpON Ha naogoBuUTOCTTa Npu 61aropogHn U MeCcTHU nopoau
cnopef reHoTtuna
Table 1. Control of noble and indigenous breeds productivity according to

genotype
FeHoTun Bp. rnasu MNMnogosutoct TTP TT30 TT90 Terno Bb3pacTHn [Jo6ms BbAHA
Genotype No. of Fertility BWB BW30 BW90 XMBOTHU Wool yield, kg
hds. % kg kg kg Adult weight,kg
BropTembepr
Wurtemberg 5435 1,46 3,82 13,6 28,26 71,02 3,58
Mogo6peHa CeHnua
Improved Sjenica 2993 1,36 2,88 11,61 26,84 58,82 2,45
Mn abo ®paHc
Il de France 588 1,58 3,6 13,6 28,62 72,15 3,52
Mogo6peHa nupoTcka
Improved Pirot 212 1,18 356 11,4 25,88 64,86 2,55
Mwuc/Mis 89 1,81 3,60 10,46 29,13 64,95 3,05
MexauHHa cyma
Sub-Total 9317
CBbp/Mr npameHka 1747 1,39 3,20 10,40 24,21 55,76 2,80
Svrljig pramenka
Jlnncka npameHka 470 1,30 3,75 12,20 29,20 63,40 3,20
Lipska pramenka
KpriBommnp npaveHka 108 1,07 3,20 11,20 21,50 51,30 2,90
Krivovir pramenka
MexauHHa cyma
Sub-Total 2325
O6ua cyma
Grand total 11642

588;5% 89; 1%

ml
1,747, B%
2325;20% m3
m4

mS

- A0
470; 4/{h6
108;1%

m7

m8

dur. 1. Bpoi 1 NPOLEHTHO pasnpenesieHn Ha 6/1aropogHn U MeCTHM NOpoaun B
KOHTpOJ1a Ha NPOAYKTMBHOCTTA

Fig. 1. Number and percentile distribution of noble breed and indigenous breed
control of productivity



ToBa O6M MOrno pga ce Tb/KyBa
KaTo BAUSAHMA He camMO Ha
reHotuMna, HO CbWO W Ha
OCHOBHUTE €KOJIOTMYHN hakTopw,
n Hai-Beue ycnosus Ha
oTrNexaaHe, XpaHeHe n rpmxa 3a
XNBOTHUTE. BnusaHusaTa Ha apyru
MOCTOSAHHM (paKTOpM CbLWO ca
B3€TM MNOJ BHWMaHWE B TO3M
c/yyail, Hanpumep Bb3pacT Ha
MalikaTta, Ce30H, BUf Ha paxnaHe
7 B3aumogencTeme Ha
NOCTOAHHOTO B/VsIHME
(Gamasaee et al., 2010; Petrovic
et al.,, 2011; Caro Petrovic et al.,
2013). Boujenane et al., (1998),
TBBbPAAT Ye ronsmara npomsiHa B
TernoTo, Npu paxgaHe u Tersi0To

B nocneacTtBue npu  arHeta
POAEHM HaA Ppas3INYHN  MecCTa,
nogyeprtaBa  3HaUMMOCTTa  Ha

noaxogsuwa reHeTuyHa Bapuauuns
B CpaBHUTE/IHOTO MNpoyyBaHe Ha
nopogute. [lOCOYEHUAT  aBTOp
NoTBbpXAaBa AaHHUTE CbbpaHn B
HacTosweTo uscnegsaHe. OcBeH
TOBa, 3a pa3yMHa OLeHka Ha
cpegHata CTOMHOCT  Ha  HAKOU
XapaKkTepuCTUKN, OCBEH
06EKTUBHOTO n3mepBaHe e
Heob6Xxo4MM N MUHUMasIEH 6poii OT
CTaTUCTUYECKN eaNHNLM oT
HabnaeHne, B TO3M c/y4vai 6poi

Ha  XXMBOTHUTE, KOWUTO ca
namepsart. Petrovic et al., (2010)
ycTaHoBsBaT Hali-B1coka

niogoBUTOCT npu nopoga “"Mwuc",
KOeToO e B cCblflacue C Hawwute

pes3yntatn, Karto u 4e Mexay
TPpUTE  KOHTPOAMP@HU  MECTHM
nonynaumm Han-po6pu
NMPON3BOACTBEHN pesynratu

This could interpret as influences
not only of the genotype but of
also primarily  environmental
factors specifically housing
conditions, nutrition and care of
animals.

Under consideration too were the
effects of the other fixed factors
are of certainly importance in this
case, for instance maternal age,
season, birth type and interaction
of the fixed impact (Gamasaee et
al., 2010; Petrovic et al.,, 2011;
Caro Petrovic et al., 2013).
Boujenane et al., (1998), stated
that a wide variation in weight, at
birth and at subsequent weight
among lambs born at different
locations, emphasized the
importance of adequate genetic
variation in breed comparison
studies.

The said author justified the data
gathered in this study.
Furthermore, to a reasonable
estimate of the mean value of
some properties, besides objective
measurement is required a
minimum number of statistical
units of observation, in this regard
the number of animals that are
measured.

Petrovic et al, (2010) found
highest fertility in Mis sheep was
compatible with the result we
gathered as well as that among
the three controlled indigenous
populations best production results
achieved Lipska sheep except in
fertility.



noctura nopoga “fluncka" ¢
N3KNIYEHNEe Ha MnI0A0BUTOCTTA.
Cbwmat aBTOp nNocoyBa, u4e
nopoga "KpvBoBup" nokasea Hai-
HMCKata CTOMHOCT 3a BCUYKM
XapaKkTepucTukM C U3KIKYEHNE Ha

NI0AOBUTOCTTA, KOSITO € J1eKo
pasnMyHa oT pesynratuTe
nosy4YeHn B HacTosLWEeTO

nscnegBaHe, Kato ca Hal-HUCKU
NPy MNOBEYEeTO XapakTepUCTUKU C
N3K/IIOYEHNE Ha TEeNecHOTO Tersio
Ha 30-ua OEH. ABTOpUTE
BktounTenHo Dixit et al., (2001);
Tarig et al.,, (2011); Tariq et al.,
(2013); Rahimi et al., (2014),
o6sAcHABaT B CBOWUTE CTatuu, 4e
BbHLUHUTE €KOJIOTMYHN ddaKTopu,
BK/TIOUYNTENHO panoH aH
aoTrnexgaHe Ha OBUETe, KOWUTO
NOKpMBaT BCUYKN XapaKTepUCTUKK
Ha OKo/iHaTa cpefa, KaMMaTU4HU
YC/IOBUA W CE30HHU MNPOMEHM,
MMaT 3HAUYUTENIHO BJIMSIHNE BbPXY
HMBOTO Ha NPOAYKTUBHOCT Ha
uenute crtaga. OcBeH TOBa,
LUMPOKO M3BECTHM (PakTopun, Karto
Hanpymep MNOM Ha >KUBOTHUTE,
BNNSIHNME Ha MaiikaTa (Bb3pacT Ha
MaikaTa U BWL  paxgaHe),
Bb3pacT Ha XMBOTHOTO MO FOAMHN
N Bb3MNPOM3BOAUTENIEH CcTaTyC (Ha
XMBOTHOTO) Ca U3Mexay BbTpeLw-
HUTe (pakTopu, KOUTO 3HAYMUTESTHO
B/INSIAT BbPXY NPON3BOAUTE/THOCT-
Ta Ha OTAE/IHOTO  XMBOTHO.
OTtyeTtute HanpaBeHn CKopo
npefoctaBatT  ob6scCHeHWe  Ha
pesyntata nosyyeH B  TOBa
n3cnefBaHe.

Ha ®urypa 2 wMoxe pa ce
HabnogaBa OposA Ha nopoamcTu

Same author noted that Krivovir
breed showed the lowest value of
all traits excluding fertility was
mildly different from the result
obtained in the current study since
lowest in most traits except
bodyweight at 30 days.

The authors including Dixit et
al.,(2001);Tarig et al., (2011);
Tarig et al., (2013); Rahimi et al.,
(2014), explained in their papers
that the external environmental
factors including the region where
sheep farming is practiced, which
covers all the features of
environment, climatic conditions
and seasonal variation have a
respectable effect on the level of
production of the whole flocks.

Additionally, the widely known
factors such as sex of the animal,
maternal effects (dam’s age and
birth type), animal's own age in
years and reproductive status (of
the animal) are among internal
factors that significantly influencing
the performance of individual
animal.

The recently statements provide
explanation  with the result
acquired in this study.

In Figure 2, can be viewed the
number of noble breed of sheep
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OBLUE M TAXHOTO MPOLEHTOBO
pasnpegenieHne B KOHTpo/a Ha
MJ1EKONPON3BOACTBOTO. Mpun
MJ/1IEKOMPON3BOACTBOTO OT KOHTPO-
nupaHata nonynauumsa 46% 3aema
nopoga "lMopgobpeHa Cenuua”, 27
"CBbpnur lNameHka", 18% "/luncka

and their percentile distribution in
the control of milk productivity.

Among the controlled population
for milk productivity, 46% are
Improved  Sjenica, 27%Svirljg
Pamenka, 18% Lipska Pramenka,

MpameHka”, 6%  "lopgobpeHa | 6% Improved Pirot and 3%

nnpoTcka osua" n 3% "Kpusosup | Krivovir Pramenka.

MNpameHka".
ml
m2

3

w4
m5

dur. 2. bpoil 1N NPOLEHTHO pasnpegeneHne Ha 61aropogHN U MeCcTHU nopoau
Npu KOHTPOJ1a Ha M/1IEKOMNPOU3BOACTBOTO
Fig. 2.Number and percentile distribution of noble and indigenous breeds on

milk productivity control

NTakTaunmoHHUAT nepuoa,
M/IEYHOCT, MPOUEHT Ha MJIeYHU
Ma3HVHW 1 NPOLEHT Ha NPOTEeuHU
ca npeactaBeHn B Tabnuua 2.
NTakTaunmoHHUAT nepuoa ce
npoctmpa ot 99.65 AgHu, npu
nopoga "/inncka lNpameHka" (kato
Ha-Masko OHW 3a NakTauvoHeH
nepuoa) Ao 136 aHu (kaTo Hai-
MHOrO [AHM 3a JlakTauuoHeH
nepvof) nocTurHatv OT nopoja
"KpuBoBuMp", Kato cularta nopoaa

The lactation duration, milk
yield, percentages of milk fat and
the percent milk protein have been
presented in Table 2.

The lactation duration ranges from
99.65 days, belongs to Lipska
Pramenka (as the shortest days in
lactation duration) to 136 days (as
the longest days in lactation)
achieved by krivovir sheep breed,
likewise, the same breed (Krivovir)
attained the highest quantity of

11



("KpuBOBMp") noctura Hai-BMCOKO
KONM4ecTBo maeyvyHocT (94.49 kg).
Pe3yntaTtbT nokassa, 4ye nopoja
“lNupoTcka [MpameHka" nocTtura
Hai-HuckaTa mnedyHocT (54.09 kg)
N NPOUEHT npoTeuH (4.47%).
Mopopga "Mluncka lNpameHka" Boan
B NpoueHTa Ha MasHuHU (6.92%) n
B npoueHTa npotenHn (5.69%).
Mopo6peHata "CeHuuya" nocrtura
Hal-HUCKMA  NPOLEHT  MJIEYHM
Ma3HuH (6.05%).

milk yield (94.49 kg).

The result demonstrated that Pirot
Pramenka breed attained the
lowest on milk yield (54.09 kg) and
on percent protein (4.47%). Lipska
Pramenka breed was leading on
percent fat (6.92%) and on percent
protein (5.69%). Improved Sjenica
acquired the lowest on percent
milk fat (6.05%).

Tabnuua 2. KOHTPOT Ha MASIKOTO NpW 6/1aropoAHn U MEecTHM NMopoan criopes

reHoTumna

Table 2. Control milk of noble and indigenous breed according to genotype

eHoTun Bpoii rnaBn  JlaktaumoHeH MneuHocT, kg % mMasHuHM % npoTenH
nepvog, oHv
Genotype No.of hds. Lactation Milk yield, kg % fat % protein
duration, days

Mopgo6peHa CeHnya
Improved Sjenica 1194 104,4 68,70 6,05 5,04
Mopo6peHa nupoTcka
Improved Pirot 171 119,8 54,09 6,37 4,47
MexanHHa cyma
Sub-Total 1365
CBbp;ur npameHka
Svrljig pramenka 703 120,8 77,78 6,34 4,56
KprnBomup npameHka
Krivovir pramenka 72 136,0 94,49 6,20 4,70
Jluncka npameHka
Lipska pramenka 470 99,65 57,48 6,92 5,69
MexguHHa cyma
Sub-Total 1245
O6uwa cyma
Grand Total 2610

CbuyeTaBaHeTO Ha pesynraturte
nocturHaty B Tabmvua 1 mn 2,
nokasBa 4Ye  KOHTpPO/IMpaHuTe
MECTHM nopoau nokassar
MHOIO4YMUCNIEHN CTOMHOCTU. KaTto
UsAn10, pas/iMyHn aBTopu 3aaBsaBaT
Ba)XHOCTTa Ha MHOro4vucs/ieHuTe
CTOMHOCTM Ha MEeCTHWUTEe nopoau
roeefa B pasBuBalluTe Ce CTpaHu

Combining the results attained in
Tables 1 and 2, featuring that the
controlled indigenous  sheep
showed multiple values. Generally,
various authors stated the
importance of multiple values of
indigenous livestock breeds in
developing countries in low input
system (Mwacharo and Drucker

12



in low input system (Mwacharo
and Drucker 2005, Kosgey et al.,
2006, Edea et al, 2012).

n3BOAMN

Bb3 ocHOBa Ha MosiyyeHuTe
pe3yntatu morat ga ce copmumpar
LEeHTpasiHN cTaga, OT KOUTO Le ce
n3bepe  NOTOMCTBO 3a  Mo-
HataTbyHO Bb3NpoM3BeEXAaHe U
reHeTUYHO YCbBbPLIEHCTBAHE Ha
OBLEBb/ACTBOTO B Cbpbus.
Pe3yntaTbT NosiydyeH B HacTosLle-
TO MU3crefBaHe MOXe fa o6pucysa
cunara, Bb3MOXHOCTUTE 7
cnaboctuTe Ha BCska nopoja.
OBueBbaNTE TpsbBa CbLLO Taka
Aa vvart npeasug, Ye reHeTUUHUAT
Bb3X0[, KONTO MOXe Aa ce o4yaksa
B e[HO CTajo CblLLO Taka 3aBuUCU
OT 6pOSA XapaKTepUCTUKM, KOUTO Te
pasrnexaaTr B efjHa CesieKUMoHHa
nporpama. Ako 6bae un3bpaHa
camMO eflHa XapakTepucTuka Kato
weaning weight, Moxe pga ce
OCbLUEeCTBN NO-6bP30 pasBuTue
OTKOJIKOTO MpU CbyeTaHus Ha aBe
WA NOBEYe  XapaKTepUCTUKK
n3bpaHn egHoBpPeMEHHO. MNpeanm-
CTBOTO Ha  cenekunsAta B
NPOAYKTUBHOCTTa HamasisiBa onac-
HOCTTa OT CYyOeKkTMBHA OLeHKa
KaTo ce nocTaBs MnoBeye akueHT
BbpXy  XapakTepuctukute  Ha
BMCOKOTO WKOHOMMWYECKO 3Hauye-
HVe, 1 NoAAbPXaHEeTO Ha OTAE/THU
NMPOM3BOACTBEHN MPOTOKO/IO 3a
XVBOTHUTE [M03BOJIIBA MNPOU3BO-
avntensa ga nsbepe n oT4eNN TOYHO
N 0BEKTNBHO XNBOTHUTE.

2005, Kosgey et al., 2006, Edea et
al, 2012).

CONCLUSIONS

Based on the obtained results
can form the nucleus herds of
which will be selected offspring for
further reproduction and genetic
improvement of sheep farming in
Serbia.

The result obtained in this study,
can therefore picture the strength,
potentiality and weakness of each
breed.

Sheep producers must also bear in
mind that the genetic progress that
could expected within a flock also
depends on how many traits he or
she considers in a selection
program. If being selected only one
trait such as weaning weight, faster
progress can made than if
combinations of two or more traits
selected simultaneously.

The advantage of performance
selection was reducing the risk of
subjective valuation as more
emphasis was placing on
characteristics of high economic
importance, and that keeping the
animals’ individual  production
records allowing the producer to
select and cull the animal
accurately and objectively.
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PE3IOME

foBegoBbACTBOTO B Penybnuka
Cbpbus Hanocneabk e u3npaseHo npes
peguua npobnemu — cnag B obwmsa 6poi
XUBOTHU, B 6pos  XMBOTHM  Ha
CTONaHCTBO, He3aJoBoNUTeNeH A06uB n
KauecTBO Ha MJIIKOTO U npobnemn ¢
TbproBusaTa Ha MJIEYHW NpoaykTu. Haii-
BaXKHaTa 3ajaya Ha cneunanucTute B
cthepaTa Ha cenekumsTa U pasBbXaaHeTo

e nopobpsisaHe Ha reHeTUYHKA
noTeHUMasni Ha roeBega OT nopoga
"CumeHTan" B Cbpbus, kKato Haii-
pasnpocTpaHeHaTa nopoga (80%).

Hactoswara cratma npegocrtass 0630p
Ha MNPOV3BOACTBEHMUTE nokas3aresm Ha
KOHTpO/iMpaHara nonynauus Ha
"CumeHtan” B Cbpbua kato oTnpaBHa
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SUMMARY

Cattle production in the Republic of
Serbia, in the last years, has been facing
numerous problems — decline in number
of animals, fewer animals per farm,
unsatisfactory yield and quality of milk and
problems in marketing of dairy products.

The most important task of the experts in
the field of selection and breeding
certainly is in the improvement of the
genetic potential of the Simmental breed
in Serbia as the most common breed

(80%).
The production performance of the parent
Simmental population in Serbia is

presented in this paper, as a starting point
of breeding and selection activities.



TOYKa 3a [AEeNHOCTM MO pasBbXOAHETO U
cenekuuaTa. KoHTponupaHata nonynauus
cbCTaBnsiBa oOkoso 34% o1 obuwata
nonynauunsa, karo npes nepuoga 2005-
2014 cpepHata MJIEYHOCT Ha KpaBute
nokassa TeHAEeHUUN KbM yBennyasaHe
npe3 2014, mne4yHocTTa Ha KpaBuTe 3a
cTaHapTHaTa Jfakrauus  CcbCTaBnsBa
4,741 kg MASKO CbC CbAbpXaHue Ha
MasHuHn  3.94% un 3.22% npoTtenHu.
MpoayKTMBHOCTTA Ha MaikuTe
6MKONpon3BOANTESNIKA NPEe3 TO3U Mnepuos
e npomeHnmBa kaTto npe3 2014 cpepgHata
M/IEYHOCT cbCcTaBnsABa 5.579 kg npwu
nbpBa  Nakrauus, a MakcumanHara
naktayma e 6.383 kg. Mpoussoguten-
HOCTTa M reHeTUYHMA noTeHunan Ha uum
OT nopoga "cumeHTan" ca npeacTaBeHuU
ypes pesyntratute OT NpousBoAuUTEN-
HOCTTa, 6UONOrMYHM TECTOBE U TeCcToBeTe
3a npoeepka no NOTOMCTBO.
CpeAHOAHEBHUAT npupacT npu o6uunute,
crnopes TecTa 3a MNPOM3BOAUTENHOCT,
cbeTaenaBa 1,402 g, a KpaliHOTO XMBO
Terno e 560 kg pesynratute oOT
TecTupaHeTo Ha buuute (n = 11) nokasea,
ye cpegHoTo Terno Ha Tenetara (n

1043) e 43.3 kg, karto 92% ot
npunaogute ca c Hali-gobpute
nokasarenu. MpeBb3X0ACTBOTO Ha

6uymnte (n = 50) NO Npu3HaKa MAevyHoCT
Bapvpa Mexay 226.19 po 632.26 kg.
AHanu3bT Ha pesyntatute n nsbopa Ha
MeToAM 3a pasBbXfaHe K cenekumsa ca
N3MNoN3BaHN KaTo OCHOBA 3a onpefesisiHe
Ha NPOAYKTUBHWU LEeNn B pamkite Ha net
rogvHarta nporpama 3a passbXjaHe Ha
nopoga "CumeHntan" (2015/2019), unuto

OCHOBHW TeHAeHuuu ca onucaHu B
HacTosLaTta cTaTtua

KnouoBn gymu:  "CumeHtan”,
cesniekuus, MpOAYKTUBHOCT, TEHETUYHO
YCbBbpLUEHCTBAHE, uenu Ha
pasBbXxiaHeTo

YBO/,

FoBeAOBbLACTBOTO €  Hall-

B&XHUAT K/JOH OT XMBBACTBOTO B
Penybnnka Covpoua (PC) n
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The parent population makes about 34%
of the total population, and during the
period 2005-2014 the average milk yield
of cows showed a growing trend. During
2014, the milk vyield of cows in the
standard lactation was 4,741 kg of milk
with 3.94% milk fat and 3.22% milk
protein.

Productivity of bull dams during the period
varied and in 2014 it was 5,579 kg of milk
in the first and 6,383 kg in maximum
lactation.

Performance and genetic potential of
Simmental bulls are presented through
the results of performance, biological and
progeny testing.

The average weight gain of bulls in
performance test was 1,402 g and
average final weight 560 kg. The results
of bulls in biological test (n = 11) showed
that the average weight of calves (N =
1043) was 43.3 kg, and that 92% of
offspring scored the best grades.

The superiority of bulls (N = 50) for milk
yield ranged from -226.19 to 632.26 kg of
milk.

The analysis of the results and choice of
breeding-selection methods were used as
the basis for defining production goals
within the five-year breeding program for
Simmental breed (2015-2019), whose
main features are also described in the
paper.

cattle,
genetic

Key words: Simmental
selection, production,
improvement, breeding goals

INTRODUCTION

Cattle production is the most
important branch of livestock
production in the Republic of



rPbOHAKBLT Ha 6baeweTo
pa3BuTNE Ha CesICKOTO CTONaHCTBO
n cenckute parioHn B Cbpbus,
Kato yacT oT O6buwarta
CeficKkoCcTonaHcka MnoAMTnuka Ha
EBponeiickusa cbio3 (EC). Bunpeku
Bb3MOXHOCTUTE 3a MPOU3BOACTBO
Ha MNSKO WU Meco, YC/oBuATa B
roBefoBbACTBOTO U pa3BbXAa-
HeTto B PC npe3 nocnegHute
HAKOJIKO AeceTuieTus He Morar ga
ce onpegenAatr kKato YyAoOBNeTBO-
putenHn. EguH oT npobnemute
npepn Npov3BOACTBOTO Ha roBexXao
Meco e Masikns 6poii roeefa BbB
bepma. lpeobnagaBar Masku
dbepmn ¢ 1-2 rnaBu, KOUTO
cbcTasngasat 50%, B cpaBHeEHME C
BCUYKN  OPYrM  CENCKOCTOMAaHCKM
npon3soauTeNnn, AOKaTto AeNnbT Ha
depmuTe C noseye rnaBum e camo
3.2% bpoatr Ha pobutbka OT
BCUYKM KaTeropuu npes nocnegHu-
Te roAMHUN HenpekbcHaTO Hamans-
Ba W cnopef cratuctvkata npes
2012 (SORS, 2015) Tom e 913
Xnnagu, oT Kouto 423 xunagn ca
M/IeYHU Kpaswu. [locoyeHnTe gaHHU
couyar, ye obwmaT 6poi roeeda e ¢
6%, a 6poAT Ha MNIeYHNTEe KpaBu C
13% no-manko OT CcpefHoTo 3a
nepuog OT net roavHm (2008-
2012). B cpaBHeHue c pasBuTuTE
AbpXxasu, M/Ie4yHOCTTa n
KauyeCcTBOTO Ha MJ/Ie4yHUTEe Kpasu 3a
uAnoTo  HaceneHne Ha  PC,
BbIMPEKM CKOPOLUHOTO MnokKavBaHe
Ha  cpegHata  MJIEYHOCT C
NPUGAN3NTENHO 20% npes
n3MMHaNoTO  gecetuneTne, ca
HeypoBnetTeBoputenHu. CpepgHata
M/1Ie4yHOCT 3a KpaBa e 3.100 kg,
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Serbia (RS) and the backbone of
the future agricultural and rural
development in Serbia as part of
the Common Agricultural Policy of
the European Union (EU).

Despite the potential for the
production of milk and meat,
condition of the cattle production
and breeding in RS in the last few
decades cannot be characterized
as satisfactory.

One of the problems facing the
beef production is the small
number of cattle per farm.
Breeding is dominated by small
farms with 1-2 heads consist of
50% compared to all other farmers,
while the share of farms with 20 or
more heads is only 3.2%.

The number of cattle of all
categories in recent years has
been continuously decreasing and
according to the statistics in 2012
(SORS, 2015) it was 913
thousand, of which 423 thousand
are dairy cows. These data show
that the total number of cattle is by
6% and the number of dairy cows
by 13% less than the five year
average (2008-2012).

In  comparison with developed
countries, milk yield and quality of
dairy cows in the entire population
in RS, despite the recent increase
of the average milk vyield for
approximately 20% in the past
decade, are unsatisfactory.

The average milk yield per cow is



CbC  3HAUUTE/IHA  PErvoHasTHU
pas3nimuua. MseyHocTTa € MHOro
no-smcoka B AO BonsoguHa (3.890
l/kpaBa), KbOoeTo ca pasnosioXeHu
ronemm oepmu, B KOUTO OCHOBHO
ce oTrnexaa "XondamH-
pusniicko roeefo", B CpaBHeHUE
c LUeHTpanHa Cbpbuda, Kbaeto
cpefHata M/IEYHOCT € Ha HMBO OT
2730 kg wMnako, W KbAeTo
npeo6bnagasa nopoga "CUMEH-
Tan". O6woTo npPoM3BOACTBO Ha
Mnako B PC e okono 1.5 munnoHa
TOHa, Karto ce oTyMTa MOCTOSAHEH
cnag, B pe3ynrtar Ha HamansiBaHe

6pos Ha XNBOTHUTE. Mo
OTHOLUEHME Ha KayecTBOTO Ha
M/ISIKOTO, cTaHgapTuTe Ha
EBponeinckus Cbl03 (EC)
onpenenat  o6uWo  KOMMYECTBO

6akTepun ot 100 000 6akTepum/ml,
a BpoAT Ha coOMaTUYHUTE KITETKN €
400 000/ml, gokaTto HacToAWOTO
cpegHo HMBO B Cbpbus 3a 061,0TO
KOIM4ecTBO 6akTepun B M/ISIKOTO €
900 000/ml, kaTo 6posi coMaTU4HU
kneTtkn e 400 000/ml. KayecTtBOTO
Ha NpPou3BeAEeHOTO M/ISKOTO € Mo-
HMUCKO cnpamMo cTtaHgapTa Ha EC, a
noHacrtoswem camo okono 40% ot
M/ISKOTO Mornaga BbB  BUCOKO-
KayecTBeHMs knac wim knac |,
cbrnacHo npaswuniara Ha EC.
Mo-ropHnTEe nokasaTenn 3a
roeefoBbAcTBOTO B PC nokassar
Heob6X04MMOCT OT NPUIOXeHNe Ha
noaXo4AWM  MepKu, KOUTO e
nognomorHar 3anasBaHe Ha
o6LWNA B6poi XKUBOTHM, pasLLMps-
BaHe Ha pepmuTe N nogobpsiBaHe
Ha MPOM3BOACTBOTO Ha MJ/ISKO U
MEeCcO, KakTo M [MO-CUTypHOTO
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3.100 kg, with significant regional
differences. The milk yield is much
higher in AP Vojvodina (3.890
l/’cow), where large farms are
located and where mainly Holstein
- Friesian cattle is kept, compared
to Central Serbia, where the
average milk yield is at the level of
2730 kg of mik and where
predominantly Simmental cattle is
raised.

Total milk production in RS is
about 1.5 million tons and
permanent decline is recorded, as
a result of the decline in number of
animals.

In relation to the quality of milk, the
standards of the European Union
(EU) stipulate a total plate count of
100 000 bacteria/ml and somatic
cell count 400 000/ml, while the
current average in Serbia for the
total plate count in the milk is 900
000/ml, and the somatic cell count
400 000/ml.

The quality of milk produced is
inferior to the quality standard of
the EU and currently only about
40% of the milk is in the extra class
or class | permitted by EU rules.

The above indicators of cattle
breeding in the RS indicate the
necessity of application  of
appropriate measures that will
enable the stabilization of the total
number of animals, expanding of
farms and improvement of the
production of milk and meat, as
well as more secure placement of



pasnpocTpaHeHne Ha MpoAyKTUTe
Ha nasapa. 3a pga ce nosyyat
NOMIOXUTENHN pe3ynTatu B Tasu
o6nact, B [AOMb/IHEHWE KbM
HaAEeXOHUTEe MepPKU B CEeJICKOCTO-
naHckaTa nosiMTvka, e Heobxoaw-

MO Aa uMa CUCTEMATUYHM U
HenpecTaHHW ycunus 3a
nogobpsieaHe  Ha  reHeTUYHMS
noTeHUnan Ha  OTIexpaHuTe

nopogu. B T103n cMncwua, AcHoTaTa
N U3Nb/IHEHNETO Ha pas3BbiHUTE
nporpamn (PI1), 3a paBete Hau-
BaXKHM nopoan roeega B Cbpobus:
"CuMeHTan", KoATo 3aemMa OKOJi0
80% wn "XondwarH-hpusnincka"
nopoga, KOATo oTroBapAT 3a 15%
OT nonynayusarta, € OT WU3KI4n-
TeNHO 3HayeHue. Pas3sbgHUTE
nporpammM ce  u3nNbjHABAT C
n3bpaHata nonynaumsi oT
XXWBOTHU, CbCTOSALWA Ce OT roseaa,
KOMTO CbI/laCHO CBOA MPOU3XOA4,
BbHLIHM 6ene3n 1 nNpoayKTMBHOCT
ca Haj cpefHuTe 3a uUdnarta
nonynauma. CbriacHO 3a/10XKeHu-
Te 3agaun, OpoAT roBega B
KOHTpO/IMpaHaTa nonynaums
nokassa MNOJIOXUTE/THO Hanpas/e-
HMe B NpPeguHOTO feceTuneTue,
Taka ye AHec Te OTroBapAT 3a Haj,
30% o1 uydnata nporpama.
Pa3sbaHuTe nporpamu B PC ue
6baar HanpaeBeHuM 3a nepuog oOT
neT rogvHu, a pesynrtarute ot
npeavluHNTEe NPUIOXKEHUA MOoKas-
BaT, ye cpepHaTta MIEYHOCT Ha
OCHOBHOTO CTaf0 Ce e yBenunyuna
c okono 700 kg, a MneyHute
MasHuHn ¢ okosio 30 kg (2005-
2014). Kakto ce ouvaksalle,
n3nbnHeHneto Ha PI1  okasa
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these products on the market.

To obtain positive results in this
field, in addition to reliable
agricultural policy measures, it is
necessary to have systematic and
continuous efforts to improve the
genetic potential of cultivated
breeds. In this sense, the definition
and implementation of breeding
programs (BP), for the two most
important cattle breeds in Serbia:
The Simmental, which accounts for
about 80% and Holstein Friesian
breed, which accounts for about
15% of the population, is of great
importance.

Breeding programs are
implemented on the selected
population of animals, consisting of
cattle that according to their origin,
exterior traits and productivity are
above the average for the entire
population.

In accordance with the tasks set,
the number of cattle in this
controlled population showed in
the previous decade a positive
trend, so today they account for
over 30% of the entire population.

Breeding programs in the RS shall
be made for a period of five years,
and the results of their previous
applications show that the average
milk yield of the main herd has
increased by about 700 kg, and
milk fat by about 30 kg (2005-
2014).

As expected, the implementation of
the BP had a positive effect on the



MONOXUTENHO  B/IUSIHNE  BBbPXY
NPOAYKTMBHOCTTA  Ha  udAnaTa
nonynaunma B PC, Haili-Beue no
OTHOLUEHWEe Ha MJIeYHOCTTa, KOATO
B Moc/nefHOTO JeceTunetne ce
yBenunyu c okono 20%.

Kato ce vma npegsug, ye B
PC nopoga "CumeHTan"
npeo6nagaBa B CTpyKTypara Ha
nopoauTte, Hactofwara cratus
npencrass pesyntatute oT
MUHaNN pPasBbAHN N CEJIEKTUBHU
penHoctn (2005-2014), kato Bb3
OCHOBa Ha TexHUTe aHa/M3un ce
3anarat Uenu B pasBbXAaHeTo 3a
Tasn nopoga, kouto pa Obaar
nocTUrHatM B ObAelmnsa nepuog,
(2015-2019).

MATEPVANT N METO4U

B HacToswara  crartus,
n3nosi3BaMe [aHHU 3a NPOM3BOA-
CTBOTO W [pYrn XapakTepuUCTUKU
Ha XXMBOTHUTE, KOUTO Ca Ha/INYHM
B naBHa pa3BbAHa opraHv3auums
no roeegoBbacTBO (Head breeding
organizations in cattle breeding —
6esn.n.) (HBOCP). HBOCP
onpenensa Pa3BbAHaTa nporpamMa
(PI1) 3a BcAka OT nopogute,
BK/THOUNTESNHO meToam 3a
pasBbXaaHe N cenexkuus, MetoabT
3a  TAXHOTO  W3MbJIHEHME U
n3BbpPLUBA KOHTPO/ BbpXy
M3Mb/IHEHMETO Ha Te3n MepPKMU.
Mpwn N3Nb/IHEHVE Ha P
cbllecTByBa nupamugasiHa
CUCTEMa Ha opraHusauus, KoATo
3anoysa OT NMOMOLLHWK-KOHTPO/IbO-
pyY, KOUTO W3BBPLUBAT AUPEKTHU
n3mMepBaHMsi M npobu, upes
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productivity of the entire population
of cattle in RS, especially when it
comes to milk yield, which in the
last decade increased by about
20%.

Given that in RS Simmental
breed dominates the breed
structure, this paper presents the
results of past breeding-selection
activities (2005-2014) and on the
basis of their analysis, set breeding
goals for this breed to be pursued
in the future period (2015-2019).

MATERIAL AND METHODS

In this paper, we used data
on production and other
characteristics of the animals
available to the Head breeding
organizations in cattle breeding
(HBOCP).

HBOCP defines the Breeding
program (BP) for each of the
breeds, including breeding-
selection methods, the method of
their implementation and performs
control of the implementation of
these measures.

In implementing the BP there is a
pyramid system of organization
starting from control assistants
who perform direct measurements
and sampling, through the regional
centres to HBOCP which provides



pernoHasiHATe  LEHTpPOBE  KbM
HBOCP, koAaTO ocurypsiBa aHanus
Ha pesyntatute M [okKiajBa Ha
MwuHuncTepcTBoTOo. MeTogonornsaTa
Ha KOHTpO/ia Ha NPOAYKTMBHOCTTA
n gpyrata npou3sBoauTesIHOCT € B
CbOTBETCTBME C pa3nopeabute Ha
HaunoHasiHMA 3aKOH 3a >XMBOTHO-
BbACTBO M C nMpaBunara Ha
MexayHapoaHO crnopasymMeHue no
NnpakTMKM 3a BOAEHe Ha 3anucu
(ICAR  Recording  Guidelines,
2014), KOUTO ca onuncaHu
nogpo6Ho B Pa3sbaHarta nporpa-
ma (PI1, 2014). Tlpowussoguten-
HOCTTa Ha kpaBute (MJIEYHOCT,
TeNecHO pasBuUTUe, eKCTepuopHa
oLeHka) n buymte (nponssoguTen-
HOCT, TecT 3a  OWMONOrNYHK
nokasarenu 1 nposepka nNo
NOTOMCTBO) oT OCHOBHaTa
nonynauus ca  aHa/m3npaHu
WHOMBUAYASTHO  4Ype3  MPUIOXKHU
CEeNEeKTUBHN MEPKU C aKLLEHT BbPXY
MOCTMXEHNATA U BbH3MOXHOCTUTE

3a 6bAelo YCbBbpLUEHCTBAHE
ypes NocTaBeHW Pa3BbAHN LENN.
MonyueHnute  gaHHM  ca

aHanuaMpaHu ypes crtaTucTuyecka
nporpama  StatSoft.Inc  (2004),
Statistica 3a Windows Bepcua 7,
KbAETO ca onpejesieHn MUHUMaU-
HUTE, CcpefHuTe U MaKCUMasHU
CTOMNHOCTW, KakTO W MPOMEH/INBYU
nokasarenu (CTaH4apTHO OTK/IOHe-
Hue - SD, Koe(hnumneHT Ha Bapua-
uma - CV 1 ctaHgapTHa rpeluka -
Se). PasBbgHaTa CTOMHOCT €
onpepgeneHa uype3 BLUP-ANIMAL
MODEL (Harvey, 1991; SPSS 20).
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analysis of the results and reports
to the Ministry.

The methodology of control of
productivity and other performance
is in accordance with the
provisions  of  the National
Livestock Act and with the rules of
the International Agreement of
Recording Practices (ICAR
Recording Guidelines, 2014) and
are detailed in the Breeding
program (BP, 2014).

The performance of cows (milk

yield, body development, linear
estimation) and of bulls
(performance, biological and
progeny test) from the main
population are analysed
individually through applied

selection measures with emphasis
on the achievements and
possibilities for further
improvement through set breeding
objectives.

Obtained data were analysed
using statistical program
StatSoft.Inc (2004), Statistica for
Windows version 7, where the
minimum, mean and maximum
values were determined, as well as
variability  indicators  (standard
deviation SD, coefficient of
variation - CV and standard error -
Se).

Breeding value was determined by
using BLUP-ANIMAL MODEL
(Harvey, 1991; SPSS 20).



PE3YJITATN N OBCBXAAHE
[aHHnTe 3a M1IeKonpon3Bosa-
CTBOTO 3aefHO C uHopmauumaTta
3a npousxofja ca OcCHoBaTa 3a
oueHkarta Ha passbaHuUTE
CTONHOCTW. MNoaxoasawm cenexkTmB-
HW MepKu, KOUTO ca B Cbl/flacue ¢

pasBbaHaTa nporpama ce
13BBbPLIBAT Bb3 OCHOBA Ha TOBA U
B KpaiiHa cmeTka BOAAT [0

ocbllecTBABaHe Ha pasBbaHaTa
uen. OcBeH ToBa pesynrarnte ot
[aHHUTE 3a M/IGKOTO no3BonsAsBaTr
Ha >XMBOTHOBbAMTE [a MoJo6psAT
TEXHO/I0TMYHMA npouec B CTafoTo,
npunaraHeTo Ha  pauMoHasHa
cucTteMa 3a XpaHeHe, KOoATo e
OCHOBaHa Ha [eNCTBUTESTHOTO
npouM3BOACTBO Ha  M/IAKO B
nogxo4swmna ertan Ha naxkrauyus.
Tabnuua 1 nokassa npou3BoAm-
TENHOCTTa Ha MASAKO OT HoHUUN
npu NbpBO OTENIBaHE N KpaBu npes
2014, v BBLB Purypa 1 nu
TeHOeHUuATa B MJ1IEKONPON3BOA-
cTBOTO 3a nepuoga 2005-2014.
fAcHO e, ye MN1eKonpon3BoACTBOTO
B oTyeTeHus nepuog, ce
Xapaktepusmpa C NooXnTesnHa
Hacoka, M 4Ye MJ/ieyHocTTa Ha
poauTenckata  nonynauua  Ha
MecTHata nopopga "CumeHTan" e
cnepg cblwata B Xbpearcka (5.028
kg) n CnoseHna (5.375 kg) (CAA,
2013; ICAR, 2013). B lepmaHus,
KbAETO [ANBT Ha poguTtesickara
nonynauusa B obuwiata nonynayms e
okonno 50%, cpepgHata MJIEYHOCT
Ha KpasBu nopoga "CumeHtan"
npes 2013 e 7.223 c¢ 4.16%
M/IEYHN MasHUHU N 3.5% mneyeH
npoteunH (ICAR, 2013b).
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RESULTS AND DISCUSSION

Data on milk production
together with information on the
origin are the basis for evaluation
of the breeding values.
Appropriate selection measures
which in accordance with the
breeding program are implemented
based on this and ultimately lead
towards realization of the breeding
objective.
Also, the results of milk recording
allow breeders to improve the
technological process in the herd,
the implementation of rational
nutrition system that is based on
the actual production of milk in the
appropriate stage of lactation.

Table 1 shows the milk
performance of first calving heifers
and cows in 2014, and in Figure 1
and the trend of milk production for
the period 2005-2014. It is clear
that the production of milk in the
reporting period is characterized by
a positive trend and that the milk
yield of the parent population of
domestic Simmental breed is
behind the same in Croatia (5.028
kg) and Slovenia (5.375 kg) (CAA,
2013; ICAR, 2013).

In Germany, where the share of
the parent population in the total
population is around 50%, the
average milk yield of Simmental
cows in 2013 was 7.223 with
4.16% milk fat and 3.5% milk
protein (ICAR, 2013Db).



Bb3 ocHoBa Ha nocTurHatute
pe3yntatm N OuUeHEHN Bb3MOX-
HOCTW, Uenta Ha pasBbjHaTa
AeHocT 3a nepuoga 2015/2019
onpeaens yBenimyaBaHe Ha
M/1IeYHOCTTa npw MecTHaTa
nonynauua Ha "CumeHTan" Ha Hag
5.500 kg mnsko ¢ muHumym 4.00%
MIEYHN MasHUHU U MUHUMYM
3.40% MNEeYHU NPOTENHMN.

Tabnuuya 1. CpegHa MievHocT 3a 2014

Based on the achieved results and
the estimated possibilities,
breeding objective for the period
2015-2019 stipulates an increase
in milk yield in domestic Simmental
population to over 5.500 kg of milk
with min. 4.00% milk fat and min.
3.40% milk protein.

Table 1. Average milk production in 2014

Bp. CraHgapTHa naktauus, 305 gHu / Standard lactation, 305 days
Karteropus rnasm
Category No.of Mnsiko/Milk M”eq?’cl = Mneuxn MpoTeunHu/Protein MpoTeuHu/Protein
heads (kg) Ma3H(MkZV)I " MasHUHWU/M.F.(%) (kg) (%)
Kpasu/Cows 52.789 4.741 187.84 3.94 153.72 3.22
KOHMUM NbpBO
oTesiBaHe 11.957 4.538 176.96 3.93 143.63 3.21
First calving heifers
4800 -
4600
4400
4200
4000
3800
3600 -
2003 2004 2005 2006 2007 2008 200920102011 2012 2013 2014

®dur. 1. MnekonpousBoAUTENTHOCT Ha KpaBu nNpu ctaHgapTHa naktaumsa 2003-2004
Fig. 1. Milk performance of cows in standard lactation 2003-2014
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3a uenute Ha nNpousBofa-
CTBOTO Ha MeCTHW 6uum nopoga
"CumeHTan" ca wu3bpaHn Hai-
[obpute KpaBu, KOUTO ca C NOHe
ABe CTaHAApPTHW OTK/IOHEHUA Hapg,
cpegHoTo Ha poguTesnckara
nonysauma B MJIEKOMPOU3BOA-
CTBOTO, HO CbWO W cnopea
pasBuTne Ha TAI0TO U NPOU3XO[,
(Panteli¢ et al, 2009). 3a
ONTUMaJIHK pesynrartu B
cenekuMaTa e Heobxoaumo Tesu
XWBOTHN f[a CbCTaBnABaT OKOJO
1% oT nonynaumATa, HO TEXHUAT
6poii B cpaBHeHue ¢ 2003 ce e
yaABOua N cera Bb3nm3a Ha 413
XVUBOTHM  wnam  okoso  0.5%.
MneyHocTTa Ha MankuTe
OGUKONPON3BOAMTESIKN B OTYETHUSA
nepuog 2005-2014 (durypa 2),
Kato Uusan10 mMma  nosioxuTesiHa
Hacoka, C OTYeT/IMB cnapj npes
2013 (-263 kg), KOUTO B U3BECTHA
cTeneH e B Mo-sieka popma npes
2014 (-25 kg). Ha ourypa 2 e
npegcraseHa  TeHAeHuusATa B
NPON3BOAMTENIHOCTTA Ha MJ/ISKO
npu Maviku GUKONPOU3BOAUTESKM
npes3 To3n nepuof. Haii-Bucokara
MJIEYHOCT MPW MbpBa NakTaumnsa c
5.579 kg e nocturHata npes

npepxogHata roanHa — 2014
(N=413), pokato Hali-Bucokarta
M/IE4YHOCT npwu MakcumMasiHa

naktaumsa ¢ 6.671 kg e nocturHata
npes 2012. Cnopep pesynrtatute
oT nscnenpaHeTo Ha PanteliC et al.
(2005), KOWUTO npes 2002
yCTaHOBABAT cpefHa MJ/IEYHOCT Ha
Maiku OGUKONPOU3BOAUTENKN OT
5.630 kg, e oyeBnaHoO, Ye B Tasu
06/1acT  He e  OCblUecTBeH

For the purposes  of
producing domestic Simmental
bulls the best cows are selected
that are by at least two standard
deviations above the average of
the parent population in milk
production, but also according to
body development and origin
(Pantelic et al., 2009).

For optimal selection results, it is

necessary that these animals
make up about 1% of the
population, but their number

compared to 2003 doubled and
now stands at 413 animals or
about 0.5%.

Milk yield of bull dams in the
reporting period 2005-2014
(Figure 2) generally had a positive
trend, with a pronounced decline
in 2013 (-263 Kkg), which in
somewhat milder form continued
during 2014 (-25kg).

In Figure 2, the trend in milk
performance of bull dams in the
period is presented. The highest
milk yield in first lactation of 5.579
kg was achieved in the previous
year - 2014 (N = 413) while the
highest milk yield in the maximum
lactation of 6.671 kg was achieved
in 2012.

According to the results of
research by Panteli¢ et al. (2005),
who in 2002 found the average
milk yield of bull dams of 5.630 kg,
it is evident that in this field no
significant progress has been
made.
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CbLlEecTBeH Hanpeabk. B
nogkpena Ha ToBa, Moxe pga ce | In support of this, it can be stated
Kake, 4Ye  npousBoAcTBeHaTa | that the productive performance of

e)eKTMBHOCT Ha Maiku 6ukonpo-
nspogutenkn B Cbpbusa e gocta
No-HMUCKa OT TasuW B XbpBaTtcka,
KbAETO TAXHaTa cpegHa M1e4YHOCT
npes3 nepunoga 2009-2013 Bapupa
oT 7.441 o 7.575 kg (CAA, 2013).
BaxHO e pa ce oT6enexu, ue
OCBEH cuctematnyHa pabota
BBbPXY cenexkunsTa, B
pasBbX4aHeTo  Ha  e/INTHUTe
XXMBOTHM OT MecTHaTa nonynaums
Ha nopoga "CumeHTan", TpsibBa
fa ce pobaBy MHOrO BHUMMaHue
BbpPXy XpaHeHeTo, 34paBHaTta
rpmxa 7 ycnosusaTa Ha
oTrnexgaHe 3a fga ce wuspasu
TEXHUSA TeHeTMYeH noTeHunan B
nbaHata cu cteneH (PanteliC et
al., 2009).

bull dams in Serbia is far lower
than In Croatia where their
average milk yield in the period
2009-2013 ranged from 7.441 to
7.575 kg (CAA, 2013).

It is important to note that in
addition to systematic work on the
selection, in the breeding of these
elite animals in the domestic
Simmental population, a lot of
attention must be paid to nutrition,
health care and housing conditions
in order for their genetic potential
to be expressed to the fullest
extent (Panteli¢ et al., 2009).
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Fig. 2. Milk performance of Simmental bull dams in the first lactation, 305 days
(2005-2014)
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EkcTepuopHata oOLeHKka Ha
TE/I0C/IOXEHNETO no3BosisBa
onpefensHe Ha XapakTepucCTUKM-
Te Ha MJ/IeYHUTEe Kpasu, KOUTO ca
OCHOBHM MokKasaTenn 3a MJey-
HOoCcTTa W pAgbaronetuerto. OceeH
TOBa, TOW Haco4yBa KbM Bb3NpPoOu3-
BoAMUTENHaTa  CrNOCOGHOCT  Ha
XMBOTHOTO, KOSAATO € OT ro/IAMO
3HayeHVe OT rflegHa To4yka Ha
MKOHOMMKaTa Ha MJ1IEKONPOU3BOA-
cteoto (Pantelic et al., 2006).
N3mepBaHuATa Ha  TeNecHoTo
pasBuTMEe Ha Malkm 6ukonpouns-
BOAMTENKN, npeacTaBeHu B
Tabnuua 2, ca Neko No-BMCOKN OT
OHe3n onucaHun B pesyntatute Ha
Romcevi¢ (1999) n PanteliC et al.
(2006), koeTo e xenaTenHo, Tbl
Kato MOXe fa ce o4aksa, 4e
KpaBuTe C Nno-rosisiMa CTpykTypa B
CbLWOTO Bpeme nocturat no-
ronsiMa NpoayKTMBHOCT. CpegHuTe
CTOMHOCTM Ha  EeKCTepuopHuTe
OLEHKN 3a TeNecHOTO pasBuUTUe
Ha Maliku OMKONPOU3BOANTESNKN
npes 2014 (Tabnmvua 2) ca
npeanoynTaHn B CpaBHEHME CbC
CblUMTE CTOMHOCTU MOJSyYeHN B
KOHTpO/sIMpaHaTa nonynayus, HO B
cnefBalyms nepuog, e
Heobxogmma no-cTpora cenekuns

B nonynaumMsita  Ha  Maiku
6MKONPOM3BOANTENKN, no-
cneynMaslHo Ha CTpykTypata W

ocobeHoCTUTE Ha BMMETO, 3a [Ja
ce OTroOBOpPW Ha pasBbAHUTE LEesN.
3a KOHTponvpaHaTta nonynaums
Ha nopoga "CumeHTan", uenta Ha
pa3BbXaaHe onpeaens BUCOUYMHA-
Ta Ha XO/NlKa Ha Bb3pacTHUTE

Linear evaluation/score of

body composition allows the
identification of the characteristics
of dairy cows which are
preliminary indicators of milk yield
and longevity.
In addition, it points to the
reproductive ability of the animal,
which is of great importance from
the standpoint of economy of milk
production (Panteli¢ et al., 2006).

Measures of body development of
bull dams presented in Table 2 are
slightty  higher  than  those
communicated in the results of
Romcevi¢ (1999) and Panteli¢ et
al. (2006), which is desirable since
it can be expected that the cows of
larger frame at the same time
achieve a higher productivity.

The average values of linear
scores for body development of
bull dams in 2014 (Table 2) are
preferable compared to same
values obtained in the controlled
population, but in the coming
period, stricter selection is
required in the population of bull
dams in particular frame and
udder traits, in order to meet the
breeding objectives.

For the controlled population of
Simmental cattle, breeding
objective determines the height at
withers of adult cows of over 140
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KpaBu Ha Hag 140 cm n TenecHo
Terno Hag 650 kg. Mo oTHoLweHne
Ha pPenpoayKTUBHUTE KayecTBa,
uennte ca pga ce MNOCTUTHe
NPOAL/DKAUTENNTHOCT Ha  CepBus3
nepuog v uvHTEpBas Mexany nBe
otensaHusa ot 100 M CHLOTBETHO
380/400 gHu. B ponbnHeHue, B
paMKuTe Ha MoCTaBeHUTe Lenu,
Xenauute usnyeckn 6enesn,
PYHKLUMOHANHN XapaKTepUCTUKN U
TemMnepamMeHT Ha oTrexgaHure
XWBOTHW ca nogvyeptaHy 3Hauu-
Te/SIHO, KaTo Hanpumep n040BU-
TOCT, NleKoTa Ha oTefiBaHe, YCTOM-
ynBoCcT Ha 6onectm n cpepHa
NPOLB/HKUTENTHOCT Ha NPOAYKTUB-
HWA XXMBOT Ha MeT flakrauunu.

Tabnuua 2. TenecHwu
ONKOMPON3BOANTESTIKA

MEpPKN ”

cm and body weight of over 650
kg.

In terms of reproductive traits,
goals are to achieve the duration
of service period and calving
interval is 100 and 380-400 days,
respectively.

In addition, within the framework of
the objectives, desirable fithess
traits,  functional traits and
temperament of bred animals are
considerably emphasized, such as
fertility, calving ease, disease
resistance and mean duration of
productive life of five lactations.

EeKCTePUOPHM  OLEHKM Ha  Maliku

Table 2. Body measures and linear scores of bull dams

BbHWHM mepku / Exterior measures (cm, kg)

EkcTepuopHu oueHkn / Linear

N scores (1-9)
RH BD LP WP cC BM F M F U
413 143 84 59 56 202 684 77%6 7,70 763 7,69

Nerenpa: RH-BucounHa Ha xonka; Ab-abnéounHa Ha TAn0; AK- ab/mkuHa Ha kpyna; LUK-
lwmMpouMHa Ha kpyna; Orl-o6ukonka Ha rpbaeH kow; TM-TenecHa waca; P-pamka; 3-
3amyckysieHocT; 3-3aHa 4acT; B-Bume

Legend: RH-Rump height; BD-body depts; LP- length of pelvis; WP-width of pelvis; CC-chest

circumference; BM-body mass; F-frame; M-muscularity; F-fundament; U-udder

Mpon3BoANTENIHOCT Ha 6MUM
oT nopoga "CunmeHtan"

Xapaktepuctukute B pacte-
Xa W TenecHoto pasBuTME Ha
6uum nopoga "CumeHTtan" B TecT
3a npousBoguTenHocTTa ca
N3KNHUYNTETHO BaXKHW HE camo 3a
OLEHKa Ha pasBbgHaTa CTOMHOCT
M knacupvumpaHe Ha wmnaguTte
6UuM KaTo noTeHunasHn Gauim 3a
pasnsof, HO Te CbLLUO Taka BANAAT

Performances of Simmental
bulls

Growth and body
development traits of Simmental
bulls in performance test are
extremely important not only for
the breeding value evaluation and
ranking of young bulls as potential
breeding sires, but they also
influence body development and
potential productivity of their

28



Ha TenecHoto passutMe U | descendants (Bogdanovi¢ et al.,
noTeHynanHara  npoAayKTMBHOCT | 2012).

Ha TexHuTe notomuu (Bogdanovic¢

et al., 2012). Crartuctunyeckute | Statistical parameters of the test

napameTpu Ha TecTa npeacTaBeH
B Tabnuua 3, nokassaT cpefHu

presented in Table 3, show on
average satisfactory traits of

YAOBNETBOPUTENTHN  XapakTepu- | Sixteen tested Simmental bulls.
CTMKM Ha LuecTHageceT M3nuTaHu
6uka oT nopoga “"CumeHTan".

CpepgHaTta oTHOCUTENHa pa3BbaHa
ctoiiHocT (OPC) e 106%, koeTo e
MaJsIko MO-HUCKO OT NpPeguLIHOTO
n3nuTaHo rnokosieHne npes 2013
(109%). B cpaBHeHue C
pe3yntatute Ha BogdanoviC et al.
(2012), HaYaNHOTO U KpaiHO XMBO
Tersn0 € /1eKo NOo-BMCOKO, [0KaTo
cpeaHust AHEBEH NpupacT B TecTa
e no4ytn ¢ 100 g no-encok. CbLUO
Taka 6uuMTe B HaLIETO Npoy4YBaHe
CpefHO ca C Mo-rosieMyn TesileCHU
pasmepu, HO W3MEHYMBOCTTA Ha
XapakTepucTukuTe e epgHakBa 3a
[ABeTe n3cnefBaHnsa N Kato uUsano
Hai-ronsaMara e no oTHOLLIEeHME Ha
TeNecHo Tern0 1 AHEBEH NpupacT.

The average relative breeding
value (RBV) was 106%, which is
slightly lower than in the previously
tested generation - 2013 (109%).
Compared with the results of
Bogdanovic et al. (2012), the input
and final body weights were
slightly higher, while the average
daily gain in the test was almost
100 g higher. Also, the bulls in our
study were on average of larger
body  dimensions, but the
variability of characteristics was
similar in both researches and
generally the largest in terms of
body weight and daily gain.

Tabnuua 3. OnucaTenHa cTaTUCTUKA Ha aHaTM3NPaHNTE XapakKTepUCTUKM Ha pacTexa
1 TENEecHOo pa3BuTMe B UscneasaHn ouum ot nopoga ,,CumeHtan* (N=16)

Table 3. Descriptive statistics for analyzed growth traits and body development traits
in performance tested Simmental bulls (N=16)

TenecHo Terno [OHeBeH Bucounna  Abn6ounHa O6wukonka  [wbmkuHa  OPB/RBV
Body weight (kg) npupact  npw xonka Ha rpbaeH Ha repan Ha 10 (%)
MNapameTpn KoL
Parameters Test-on  Test-off Daily Height of Chest Chest Body
(120 (365 gain withers depth circum. length
nHu/days) aHw/days) (@ (cm) (cm) (cm) (cm)
CpegHo/Average 204 560 1402 132 65 190 159 106
Makcumanio/Max 330 628 1582 139 70 206 166 118
MuHumanHo/Min 130 476 1167 128 62 182 150 95
CraHpgapTHO
orkonenve /sp 183 57,7 187,02 3,39 3,44 7,22 7,07 9,25
KoechuumeHTt Ha
sopwmums 1oy 1054 97 13,19 2,57 5,25 3,78 5,49 8,75
BuonornyHute TecTtoBse Biological test includes study

BK/IlOYBAT M3cnensaHe Ha 6uum no | of bulls in terms of inheritance of
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OTHOLLEHME Ha yHacnegsBaHe Ha
JereHepaTtMBHN KayecTBa, MOTEH-
UMasiHO  pasnpocTpaHeHne Ha
Teneta C BpoOAeHW pJedhektn u
HegocTaTbUW, CMBPTOHOCHU U
Mosly-CMbPTOHOCHM hakTopw,
KOeTO ocurypsisa TO4Ha npeueHka
3a  KayectBOTO Ha  Teneta
noslyd4eHn OT eauH Galla Ha O6uK.
To3n TecT, Ha MpakTuka, nokassa
AaIN MBXKUAT  pasnIofHuK e
HOCUTE/Nl HA CMBbPTOHOCHMU, NOJIY-
CMBbPTOHOCHU WNN BPEAHU TEHMW.
Mpe3 2014, eanHapecetr O6uka
"CuMeHTan" ca BK/KOYEHN B GUO-
nornyeckna Tect, ¢ obwo 1043
TeneTa, uam cpeaHo 95 Ha 6uK.
Pesyntatute OT  TecTa
(Tabnuua 4) nokassBaT /1€KO MO-
HUCKO CpefHO Tersio Ha Tenertara
npyu paxpgaHe, Kakto U HEroBoTo
[ABa MbTU MNO-HUCKO KonebaHune B
CpaBHeHWe C wu3cnefBaHeTo Ha
NikSi¢ et al. (2012). BoNWNHCTBO-
TO OT Tenetata (93%) ca XU3HeHn
npu paxjaHe, U ce passusar
XapMOHMYHO 3@ TO3M  BUAaa
nopofa. YCTaHOBEH € HUCBHK AAS
(<0.5%) Ha Teneta c aHomMaIUK
(6e3 onawka, cnenota, 3aellka
YCTHa, a/ibVHU3BbM, XMMEPU3IbM),
KOeTo CbOTBETCTBA Ha
pesyntatute Ha NikSi¢c et al.
(2012) »n HuckaTa 4ecToTa Ha
13Mos3BaHe Ha Le3apoBo cevyeHne
(0.29%). O6aye, nNPOLEHTBLT Ha
TPyAHW oTenBaHWA e oKono 8%,
KOMTO € 3HauuMTeNIHO MO-BUCOK B
cpaBHeHue ¢ 3.4% nocoyeHun OT
NikSi¢ et al. (2012), n Hali-Beue B
CpaBHeHue c pesynratute
nocoyeHn ot Pilarczyk n Wojcik

degenerative properties, potential
incidence of calves with congenital
defects and deficiencies, lethal
and semi-lethal factors, which
ensures accurate insight of the
quality of calves obtained from
individual bull sire.

This test, practically, indicates if
breeding male is carrier of lethal,
semi-lethal or harmful genes.
During 2014, eleven Simmental
bulls were included in the
biological test, with total 1043
calves, or on average of 95 per
bull.

The test results (Table 4)
show slightly lower average weight
of calves at birth as well as its
twice lower variation as compared
to the research by NIkSi¢ et al.
(2012).

The majority of calves (93%) at
birth were vital, harmoniously
developed in the type of the breed.
The low proportion (<0.5%) of
calves with anomalies (no tail,
blindness, rabbit lip, albinism,
chimerism) was determined, which
is in accordance with the results
of NikSi¢ et al. (2012) and the low
frequency of the use of Caesarean
section (0.29%).

However, percentage of difficult
calvings was around 8%, which is
significantly higher compared to
the 3.4% reported by NikSi¢ et al.
(2012) and especially compared to
results obtained by Pilarczyk and
Wojcik (2007), where especially in

30



(2007), kbpeto no-cneunasiHO B
c/lyyauTe Ha TefsietTa OT nopoja
"CumeHTan" (n3mexay ner
nopogu), € ycTaHOBeHa Hai-
HUCKaTa 4ecTtoTa Ha TPyAHM
otenBaHns ¢ 1.2%. [Mopo6Hu
pasimuma  moraT pga  6baar
06AACHEHU C pa3inumaTa B Ter0To
Ha Tenertarta nNpu paxgaHe, KOUTO
B HaweTo wu3c/negBaHe  ca
3HaYNUTEsTHO MO-BUCOKMN B
CpaBHeHWe C wu3cnefBaHeTo Ha
Pilarczyk n Woéjcik (2007) (43,2kg
cnpsamo 34.9 kg). 3HayeHMeTo Ha
M3BBbPLUBAHETO Ha OUOMOMMYHUSA
TECT W NPUNOXEHNETO  Ha
HerosuTe pesynraru, T.e.
noaxogsua cenekuma Ha 6uum 3a
Bb3npoussexgaHe e noTebpaeHa
oT pesyntatute Ha NikSiC et al.
(2012), KOUTO ycTaHoBsABaT
CTaTUCTUYECKN 3Ha4YMMo (p
<0.001) Bb3aeicTeme Ha bGauwurte
Ha 6uuM BbpPXy TEsIeCHOTO Tersio
npy  paxpgaHe, oOueHKka Ha
Tesetara 1 oTesiBaHUATA.

case of Simmental calves (among
five breeds) the lowest frequency
of calving difficulty of 1.2% s
established.

These  differences can be
explained by differences in the
weight of calves at birth, which in
our study was significantly higher
in comparison to research of
Pilarczyk and Wobjcik (2007)
(43,2kg vs. 34.9 kq).

The importance of performing
biological test and the application
of its results, i.e. the adequate
selection of bulls for reproduction
is confirmed by the results of
NikSi¢ et al. (2012) who found a
statistically significant (p <0.001)
effect of bull sires on body weight
at birth, calf score and calving
score.

Tabnuua 4. Pesyntatn oT 6M0/10rMYHU TECTOBE

Table 4. Results of biological testing

CpegHa
TenecHa maca pea

Body mass, kg

Bpoii
Teneta
No.of
calves CpegHo
Aver.

a OueHka

Min Max CO/SD KB/CV score(2-5)

MHAMBUAYaNH

Average calf

Pasnpegenexve
Ha CpefHuTE OLeHKM
Distribution of calving scores
(2-5), %

4

CMbpTHOCT  BansHauy Aboptu
Mortality rate

rate rate

5 3 2

1043 43,27 20 56 2,41 5,57 4,55

71,14 21,57 7,77 0,29 2,21 5,18 0,9

N3cnepsaHeTo Ha 6UUM Bb3
OCHOBa Ha MNpPOM3BOAMTENHOCTTA
Ha M/ISIKO Ha TexHuTe Abliepun —
npoBepka Mo NOTOMCTBO, NoOka3Ba
4ye TMOJIOXKEHMETO He e TOJIKOoBa
BneyaT/isABaLwo, Tbii Kato NpeBb3-
XOACTBOTO  Ha  um3cnefBaHuTe
pasBbAHM OUUM 3a MJIEKOMPOU3-

Testing of bulls based on milk
performance of their daughters -
progeny testing, shows that the
situation is not as impressive since
the superiority of tested breeding
bulls for milk production exceeds
100 kg in only eight of the 50 bulls.

31

Twining Abortion



BoACTBO npesuwasa 100 kg npu
camo ocem oT 50 6uka. Hai-
ronamarta ycTaHOBeHa npefHuHa
e 632 Kkg Mnfko, KoATO e
3HauuUTesiHo no-HucKa B
CpaBHeHVEe Hanpumep c pesynrta-
TMTe Ha 6uum B [lepmaHua u
ABcTpua. Cnopep pesyntatute ot
nscnegsaHeto Ha Kucevi¢ et al.
(2005), Bb3 OCHOBa Ha
CpaBHUTENIHOTO M3NUTBaHE Ha
e)UKTMBHOCTTA Ha 6Guun B
Cbpbns un TepmaHus, Te3u
passimuma  morat 4o ronama
cTeneH pga 6baat O0OsICHEHME C
NIOWN YCNOBUA Ha OTINiexpaHe B
Hallara abpXXaBa.

PassbaHute uenn (2015-
2019) nNo OTHOLIEHNEe Ha NPOU3BO-
AntenHoctta Ha 6uumM nopoga
"CumeHTan" BK/IWYBAT BUCOYMHA
Ha Bb3pacTHUTe Hag 155 cm,
TenecHo Terno Hag 1.100 kg wm
CbOTBETHUTE XapakTepucTUkKM Ha
TenecHo passutue (Myckynatypa,
paBHOMEpPHO pa3BUTME Ha TANOTO,
KonuTa un Kpaka).

n3BO4n

Bb3 ocHOBa Ha aHanusa Ha
pesyntatute OT pas3BbaHata U
cenektmBHa paboTa, nocTurHata
npes npeaxoaHuTe AeceT roauHu,
MoOXe ha ce HanpaBsu
3aK/NiyYeHneTo, Ye uma U3BEeCTeH
HanpeabK MaBHO B MJ1IEKONPOU3-
BOACTBOTO Ha OCHOBHaTa nonyna-
uMsa Ha KpaBM OT nopoja
"CumeHTan". BaxHo e pga ce
nogueptae, 4ye ropecroMeHaTuTte
Bb3AENCTBMA MOBMMSABAT BbPXY
NPOAYKTMBHOCTTAa  Ha  uUdnata

The biggest determined superiority
Is 632 kg milk and it is significantly
lower compared with the results of
the bulls in Germany and Austria,
for example.

According to the results of
research by Kucevi¢ et al. (2005),
based on the comparative
examination of the efficiency of
bulls in Serbia and Germany,
these differences can largely be
explained by poor growing
conditions in our country.

The breeding objectives
(2015-2019) in terms of
performance of Simmental bulls
include adult height of over 155
cm, body weight over 1.100 kg
and the relevant traits of body
development (muscularity,
balanced body development, feet
and legs).

CONCLUSIONS

Based on the analysis of the
results of breeding-selection work,
achieved in the previous ten year
period, it can be concluded that
there has been some progress,
mainly in the production of milk of
the main population of Simmental
COWS.

It is important to emphasize that
the aforementioned effects have
reflected on the productivity of the
entire population of this, the most
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nonynauns Ha Hain-4ecTo
cpellaHaTa nopoga B Cbpbus.

B obnacTtTta Ha cenekyusTta un
pa3BbXAAHETO ca B/IOXKEHU
3HAUMTENHN yCuUnNusa B nogobpsiea-
He Ha reHeTU4YHWUs NoTeHuuan Ha
XMBOTHUTE, HO 3a ONTUMasTHU
pesyntatu e HeobxoAumo aga ce
noao6pAT ycnoBusiTa Ha XpaHeHe,

OTrNeXaaHe W 3[4paBHU  TPUXKK,
KOETO B HacToAWMTE COUMO-
MKOHOMMWYECKHU yCnoBus e

3HaAYNUTENIHO NO-TPyAHO. Bbrpekn
TOBa Kato ce uma npensug, 4e
npou3BOACTBOTO Ha MSAKO ce
cumTa 3a cTpaTternyecku CekTop B
Ce/ICKOTO CTonaHcTBo Ha Cbpbus,
M B CbLOTO BPEME U3MCKBA MHOIO
NO OTHOLWEHWe Ha cTaHdapTuTe,
KOUTO TpaAGBa fa ce cnassar npu
npucveauHasaHe kbm EC, 3a
6bAeWmMAT nepmos e Heobxoanmo
Aa ce npoab/HKM nocnefoBaresiHo
M CUCTEMATMYHO npunaraHe Ha
passbgHata nporpama. BaxHo
HOBOBbBEJEHME B KOHTEKCTa Ha
pasBbgHaTta nporpama 3a 2015-
2019 e BK/TIOYBAHETO Ha
HEeNpPon3BOACTBEHN XapaKTepucTu-
kv (34pase, N1040BUTOCT, NMPOAB/I-
XUTEMHOCT Ha XuBoTa, T.H.) B
pa3BbAHUTE Lesiv, KOeTO B AbJIO-
cCpoyeH nnaH 6w TpsA6BasIO Aa
NoB/MSie  MOJIOKUTENIHO  BBbPXY
3[paBeTo 1 Bb3npounssBoauTenHara
CNocoBGHOCT Ha nonynauuara, u
HenpsKo Aa OCbLecTBU A06UBK U
neyanow.

common, breed in Serbia.

In the field of selection and
breeding, significant efforts are
invested in the improvement of
genetic potential of the animal, but
for optimum results it is necessary
to improve the conditions of
nutrition, housing and health care,
which in the present socio-
economic conditions is significantly
more difficult.

However, considering that the
production of milk is recognized as
a strategic sector of Serbian
agriculture and at the same time
demanding in terms of standards
to be met when joining the EU, in
the coming period it is necessary
to continue consistent and
systematic implementation of the
breeding program.

An important innovation in the
context of the breeding program in
the 2015-2019 is the inclusion of
non-production  traits  (health,
fertility, life expectancy, etc.) in
breeding objectives, which in the
long term should reflect positively
on the health and reproductive
capacity of the population, and
indirectly on realized vyields and
profits.
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PE3IOME SUMMARY

Llenta Ha  u3cnegBaHeTo e The purpose of the study is safety
6e3onacHocTTa M kKadectBoto npwu | and quality of production of yogurt during
Npon3BOACTBOTO Ha Kuceso MAsko no | fermentation.
BpemMe Ha hepmeHTauusa. Pe3yntarbt oT
NnoYncTBaHeTo " pesnHgekumsta | The effect of cleaning and disinfection
nokasea, 4e HexenaHute opraHusamu | shows the undesirable organisms can be
MoraT pga 6bgar oTcTpaHeHM BbB | eliminated in yoghurt fermentation tank,
(hepmeHTaLMOHHNMS pe3epBoap 3a kuceno | while the fermentation temperature is
MASKO,  [oKaTto  TemnepaTypata 3a | 42 C, 45 C, the duration of fermentation
bepmeHTauma e 42°C, 45°C, a | 2.5-3h.
NPOABL/KNTESTHOCTTA Ha (hepMeHTaumaTa
e 2.5-3 wyvaca. [JesuHdekymaTta ce | Disinfection is performed with disinfectant
M3BbPWBA C Ae3nHdektaHTn (metric | (metric system chip): IMPULS - Perox, for
system chip): IMPULS - Perox, 3a 6bp3a | fast surface disinfection dose of 0.2,
Ae3HJEKUMS Ha NOBBbPXHOCTTa ¢ go3a oT | 0.5,1.0%, containing acid 100 to 150 ppm,
0.2, 0.5,1.0%, cbabpxawa kucenuHa ot | for a period of 5-20 minutes. For the
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100 pgo 150 ppm, 3a nepuog ot 5-20
MUHYTW. 3a YHULLOXaBaHe Ha 3apasHu

MWKPOOPraHn3Mm KaTo Hanpumep
Salamonell sp, Stafillococus areus,
Enterobacteraceac, Penicilum spp.

MpoayKTM OT KWUCeNo MJIAKO OT Tpu
MpMU ca CbXxpaHeHu BbB ipusep npu
6°C 3a noeHTndmkauns Ha
MUKpoopraHMsmuTe 4o 15 aHu.

KnouoBn pgymu:  gesvHdekums,
opraHun3mu, Kucesno MJISIKO,
Ae3vHdekTaHT

YBO/,

Ctporute 3aKoHWH Ha
nasapHarta MKOHOMWKa ce CTpPeMAT
Ja  yBe/nyar  KOHKypeHTHaTta
CNOCOBHOCT Ha BCUYKM MJIEKonpe-
paboTBaresiHu npeanpusaTus.
MouncteaHeTo W fOe3nHpekumaTa
ca [iBe HeobxoaMMnTe yCrioBUA 3a
nogAbpXaHe Ha BUCOKOTO KayecT-
BO Ha efuH XpaHuTeseH NpOoAYKT,
KaKTo 1 cnasBaHeTo Ha XurveHa u
TbProBCKMu N3NCKBaHNA (Sini,
2011). N3BecTHO e, Yye MSAKOTO U
M/IEYHUTE NPOAYKTM Ca noaxoas-
wa cpefa 3a MUKpPO-3aMbpcuUTenu
U MHOro narvoreHu. lNopagn TOBa
3aKoHOA4aTeNCTBOTO MO OTHOLle-
HMe Ha MNAKOTO € MHOro no-
B3NCKaTes/IHO,  OTKOJIKOTO  KbM
ApyruTe XpaHuTesiHu NPOAyKTN W
B/INSle BBPXY BCUYKM 06nacTu,
KaTo Hanpumep npoun3BOACTBO,
paboTa, TEXHOMIOTMYHM MNPOoLEeCH,
OonakoBaHe, CbXpaHeHue KakTo Uu

pasnpocTpaHeHme (European
Comission, 2005). 3a pa ce
NoYnCTU dhepmeHTaUNOHHNS

pe3epBoap KayecTBeHo, TpsibBa Aa
Ce U3Mon3Bar XMMMUYEecKu npena-
paTu, KOMTO /IeCHO ce pas3TBapAT
BbB BoAga MNpu  Heob6xoguma
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destruction of contaminating
microorganisms such as Salamonell sp,
Stafillococus areus, Enterobacteraceac,
Penicilum spp.

Yogurt products for three manufacturing
companies are stored in the refrigerator at
6°C for identification of microorganisms to
15 days.

Key words: disinfection,
organisms, yogurt, disinfectant

INTRODUCTION
Stringent laws of the market
economy that seek increased
competitive ability of any dairy
manufacturing enterprises.

Cleaning and disinfection
constitute two of the necessary
conditions for keeping a food
product with a high quality, as well
as keeping it hygienic and
commercial (Sini, 2011). It is
known that milk and its products
are suitable environment for the
development of micro pollutants
and many pathogens. Therefore
legislation for milk is larger than for
any other food product and affects
all areas such as production,
handling, technological processes,
packaging, storage as well as
distribution (European Comission,
2005).

To make the fermentation tank
cleaned with a high quality we
need to use chemical cleaners that
are easily soluble in water at the
required temperature.



TemnepaTtypa. Te He TpsibBa Aa
nvatr  mMupusmMa M da  He
NPUYMHABAT KOpPO3us, Aa Aencrear
He3abaBHO, fa He 6bAaT TOKCUYHU
BellecTBa, JleCHO pga 6baar
npeMaxHaTu ¢ M3MuBaHe, CbXxpa-
HABaHM W ga wumat no-go6po
kayecTBO npu umucteHeto (Dibra,
(2011). O606LWEeHEe Ha 3aKoHOAA-
Tencteoto Ha EC 3a xpaHute B EC
OupekTBa 3a u3cnegBaHe Ha
b6akTepuonornyHa Bogaa, AupekTu-
Ba 98/8EO, XurmeHeH KOHTPON B
miiekonpepaboTBaHeTo, [upekTu-
Ba 92/64/EO, PernameHT Ne
852,853,854 / 2004, [upektuBa
2002/99 n 2004/41EO, n MuUKpo-
6uoNorMyHa  XurmeHa CbraacHo
ISO 18593. bakTtepunonornyHara
OUeHka e WU3BbplleHa uypes3
aepobHN Me30nSIHM MUKpoopra-
HM3MK 3a Ja ce onpegenn obLms
6poii, KoiiTo ce cbabpka B 1 cm?
nnn 1 gram, 6posi Ha KOIOHMUTE U
n3uncneHne Ha  pesynararure
cfu/em® nnm cfulg.

Korato 6aktepunte BnesHart
B AONUP C aHTUMUKPOOHWS areHT,
Temnepartypa n 061buBaHe,
YHULIOXaBaHeTO Cce U3BbpLUBa
crnopef, 3akoHa 3a yHULLoXaBaHe,
ypaBHEHMETO e:

N -kt -t
IOEE ~ 2303 D ku
No - nbpBoHauasieH  6poii
MUKPOOPTraHu3Mu.

N - 6poil MUKpOOpraHu3Mu, KOUTO
ouensasaTt npu Temnepartypa "t".

K - MOCTOSAHHO YHMLL0XaBaHe.

D - BpemeTo Heo6xoAnMO 3a Aa ce
Hamasin 6pos Ha MUKPO-
opraHusmuTe ¢ koedomumeHT 10.
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They must not smell and not inflict
corrosion, to act immediately, not
to be toxic substances, easily
avoided through laundered, stored
and have better quality during
cleaning (Dibra, (2011).

The summary of EU legislation on

food in the EU Directive for
examination bacteriological water,
Directive No. 98/8ECE, milk
processing hygiene control,
Directive 92/64/EC, Regulation
nr.852,853,854/2004, directive
2002/99 and 2004/41CE, and

microbiological hygiene according
to ISO 18593.

Bacteriological  evaluation by
aerobic microorganisms mezofile
for determining the total number
contained in 1 cm? or 1 gram, the
number of colonies and calculation
of results cfu/cm? or cfu/g.

When bacteria come into contact
with  an antimicrobial agent,
temperature and radiation,
destruction is done according to
the law of destruction, the equation
as:

N _ -kt -t
IOgE T 2303 D ku
No - the initial number of

microorganisms present.

N - the number of microorganisms
to survive at temperature "t".

k - constant destruction.

D - the time needed to reduce the
number of microorganisms in the
power of 10 - to.



[e3nHgekumata e pesyntat
OT Tekywarta onepauusi, KoSTO
OTCTpaHsiBa WM yomBa HexenaHu
MUKPOOPraHu3aMm B JafieH 00eKT,
3a Ja ce HamMa/m TexHus 6poi
kaTo ce o6e3onacy MSACTOTO, U
KOJIKOTO noBeye Hamanee 6pos Ha
MUKpOOpPraHuaMmTe B NPOAYKTA,
TO/IKOBa MO-6BbP30 € YHuLLoXaBa-
HETO UM Npu Ae3nHpekuusaTa.

MATEPVAJT N METOON

HacToaweTo u3cnegsaHe e
N3BBbPLUEHO Npe3 nepuoaa OT HHU
no pekemepn 2014. OcbLUecTBEHO
e B TN KoMnaHnu 3a
NpPoOM3BOACTBO Ha KUCENO MJISKO:
"Kabn" B lHunaHe, "bunmetn” B

MpuwmnHa, "Agn" B MwuTposuua.
CvbpaHn ca 225 npobu Ha
aepoouyHn  Me30USIHN  MUKPO-

opraHMsmMu 1 noyncTeal, Oe3UH-
doektaHT 1 45 «Kknucennm Meka
npuroTBeHn 3a nasapa. lMpobute
ca aHanmsnpaHu B nabopatopusta
Ha ®akynteT N0 XpaHUTEsTHU
TexXHos/iorMmM 1 BeTepuHapHarta
areHuus B MNpuwmHa.

MbpBaTa nporpama 3a
noyncTBaHe Ha MekonpepaboTsBa-
TENIHOTO CbOPBLXEHME 3a MNpous-
BOACTBO Ha KUCe/No M/ISKO B
msiekonpepaboTBaTesiHuTe 3aBOAM
Ha "Kabw", "BunveTtn" n "Agn" e
cnepHara:

nporpamMa 3a noymMcreaHe Ha
NMHUATA 3a TepMuyHa obpaboTka
N dpepmeHTauMoHEH pe3epBoap 3a
MJISIKO;

M3nnakBaHe c Boga npu
Temneparypa ot 50°C, pgokato
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Disinfection is the result of
the current operation, which
eliminates or kill undesirable
microorganisms on an object, in
order to reduced their volume to a
safe place, the greater the
decrease to be the amount of
microorganisms in the product, the
faster is the destruction them from
disinfection.

MATERIAL AND METHODS

This study was conducted
during the period from June to
December  2014. In three
manufacturing companies Yoghurt,
Kabi in Gjilan, Bylmeti in Pristina,
Adi in Mitrovica.

225 samples of aerobic micro-
organisms mezofile are collected
and cleaning disinfection and 45
yoghurts prepared for market.
Analyses were analyzed at the
Laboratory of Faculty of Food
Technology and Food and
Veterinary Agency in Pristina.

The first program of cleaning
the milk processing plant for the
production of yogurt in the dairy
"Kabi", "Bylmeti" and "Adi" is the
following:

The cleaning program for
thermal treatment lines and milk
fermentation tank;

Rinse with water at a
temperature of 50 C, untl the



TeyallaTa Boja CTaHe 4uCTa;

M3non3sa ce  ankaseH
npenapart, kato Hanpumep 0,5-
1,0% Ultrasil 25 npn Temnepartypa
okosio 75°C, 3a 20 MUHYTW,

M3nnakBaHe c Boga npwu
Temneparypa ot 50°C, pgokato
Teyaullata BoAa CTaHe YncTa;

M3mmnBaHe B 0.1% HNOS3
npu Temnepatypa oT 60°C 3a 20
MUHYTW;

M3nnakBaHe c Boga npwu
Temnepatypa ot 50°C, pgokato
TeyallaTa Boja CTaHe yucTa.

B nbpBara nporpama ce
pabotm Cc TBbpPAM OTnNagbuu Ao
obpasyBaHMETO Ha nnacta, KOMTo
CbAbpXa MasHWHa, TMPOTEUHMU,
MUHepasIH1 COMM U B TO3M Chy4al
noyncTBaHeToO ce M3BbpLUBa NOA

BMCOKO Ha/nsraHe, KOeTo Wuma
eekTa Ha npemaxBaHe Ha
ocTaTbUM  OT  MOBBLPXHOCTUTE,

KOUTO ca B Jonup C npoaykra.
MpouecbT Ha M34MCTBAHE, KOWTO
yBe/iMyaBa edekta ce Hapuya
TypbuHeH nynsepusartop, Wn
nounctsaHe wu3BbpweHo c¢ CIP
cuctemMa, KOATO ce u3nosnssa 3a
noyncTeaHe Ha LUCTEPHN,
pe3epBoapu ” epMeHTaunoHHU
pe3epBoapu (Bizhga et al., 2008).
BbB BTOparta nporpama ce
paspaboTsaT cnegHuUTe etanu:

M3nnakeBaHe c Tonna Boda
(napa) 3a 3 MUHYTK;

LinpkynupaHe Ha asnkasieH
pasteBop ¢ 05 % npn 75°C 3a 5-15
MUHYTWU;

M3nnakeaHe ¢ Tonna Boga
3a 3 MUHYTW,
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flowing water cleared;

. By means of an alkaline
wash such as 0,5 - 1,0% Ultrasil 25
at temperatures around 75°C, for
20 minutes;

Rinse with water at a
temperature of 50°C, until the
flowing water cleared;

Washing in 0.1% HNOS3 at
60°C temperature for 20 min;

Rinse with water at a
temperature of 50°C, until the
flowing water cleared.

In the first program we are
dealing with solid waste until the
formation of the layer that contains
fat, protein, mineral salts and in
this case the cleaning is done with
high pressure, which has the effect
of removing residues on surfaces
that are in contact with the product.

The cleaning process that
increases this effect is called
turbine sprayer, or cleaning done
with CIP system, which is used for
cleaning of tanks, reservoirs and
fermentation tanks (Bizhga et al.,
2008).

In the second program, the
foIIowmg phases are developed:

Rinse with warm water
(steam) for 3 minutes;
Circulation of alkali solution
with 05 % at 75°C for 5 - 15
minutes;
Rinse with warm water for 3
minutes;



Disinfection of hot water for
5 -10 minutes 90 - 95°C
(IMPULS - Perox);

Purified with chlorine alkali
300 - 400 mg/l and dry.

[e3nHdekyma ¢ Tonna Boga
3a 5 -10 muHyTn 90-95°C (IMPULS
— Perox);

MpeuncteaHe C  X1op-
ankaneH npoaykt 300-400 mg/l n
n3cyllaBaHe.

Tabnuuya 1 BTopa nporpamMa 3a noymMcTBaHe Ha JIMHMNTE 3a TepMMYHa 06paboTka
Ha MISIKO N hepMEHTALMOHHNA pe3epBoap

Tabel 1. The second program of cleaning lines milk thermal treatment and
fermentation tank.

Konnyectso nouncrealy,
npenapat B %
The amount of detergent

ExXeagHeBHO
noyncTBaHe,
O6LL0 BpeMe B MUHYTU

Bpewme 3a
[eicTBue,
noyncTeaHe(MuH.)

Temnepatypa
MeTog Ha pa6oTa

- e - h
Mode of action cleaners expressed in% Time of operation, Tempot(e:rature T?]aellg:)falfzrr}:zgi,n
0.2 0.5 1.0 cleaning (min.) minutes

Jlokato Tevauwarta

N3nnakeaHe c Boga BOJa CTaHe uncra 50

Rinse with water Until the flowing
water of cleared

AsKasiHO CpeACTBO 3a U3MMBaHe )

Alkaline washing tools - Ultrasil 25 * * 15-20 % 45
Jlokato Tevauwarta

M3nnakBaHe ¢ Boga u 0.1% HNO3
Rinse with water and 0.1% HNO3

BOJa CTaHe yncTa
Until the flowing
water of cleared
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[e3nHdpekuma c IMPULS perox,

noynctea ce C  X/op-anKaseH 5-10 90 - 95
npoAaykT pasteop 300- 400mg/l + +
Disinfection IMPULS perox, be 30-60 30-35 60
cleaned with chlorine alkali indolent
sulucion 300- 400mg/I
Mpn npoBepka Ha edhekTa oT Testing for evaluation of
fe3nHdekuuata e wm3nonssada | disinfection is used apparatus:
cnegHata anapartypa: cucrtema | Lighting PVP, Air  analysis

LIGHTNING MVP ICON™, anapat
3a B3MMaHe Ha npobu OT Bb3AyX
Mas 100 - Merck. XpaHutenHute
TepeHn m3nonaear: obuy 6pon Ha
arap konoHun Coant Plateau -

Mercek. 3a onpegensHe Ha
naToreHHn MUKPOOpPraHu3mu,
nneceH, KaTo Hanpumep:
Salmonella GSP (EN ISO
Standard 6579/2002). Cobe

cTepunHa nuneTka ce nocasa 1
cm® wam 0.1 ml ot Kyntypata B
age enpyBeTKu CbhAbpXxaliu

cbotBeTHO 10 ml Pananopt-

apparatus Mas 100 - Mercek.

Nutritional terrains used: the total
count agar colonies Coant Plateau
- Mercek.

For identification of pathogenic
micro-organisms, mold as:
Salmonella GSP (EN ISO

Standard 6579/2002). With sterile
pipette side jump from 1 cm?® or
0.1 ml jump into two petri dishes
where two test tubes contain 10 ml
Rappaport VASILIADIS (RVS -
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Bacunvagnc coeB 6ynboH (RVS -
Oy/IbOH NOCTaBeHN B TepMocCTaT C
TemnepaTtypa 415C B
npogb/iKeHne Ha ot 24 + 3h) un
Mionep — KaydmaH Oy/bOH
(MKTTn - 6y/bOH nocTaBeHW B
TepMmocTaT 3a Ky/TuBUpaHe Mpu
Temnepatypa 37 ‘C = 1°C c
npoab/mkutenHoct 24 + 3h). SS -
arap. 3a 25°C, pH 7.0 (CumoBa u
Cnacos, 2007).

Staphylococus auerus (EN
ISO Standard 5944). Metop 3a
onpegensHe Ha KOMoOHUKM OT Baird
Parker arap. Bsemar ce Tpwu
enpyBeTkM C KOHLUeHTpauua Ha
6ynboHa Ha Giolitti-Cantoni n ce
NHKYGupatr npu TemnepaTtypa oOT
37°C +£1°C 3a 24 — 48 u. (CumoBa
n Cnacos, 2007).

Enterobacteraceac (EN ISO
Standard 21528). 3a onpegensHe
e usnonssaH Violet - Red - BIll -
Glucose - Agar (VRBG), kouto e
NHKy6upaH npu 37°C 3a 18 to 24 +
2h.

Penicillum spp. 3a
onpegensiHe e N3non3saH
ApoxaeH nentoHeH arap ("YPA").
MoarotoBka Ha npobara U
HEMHOTO M3MpasBaHe KakKTo B
c/lyyas Ha onpefensHe Ha o6Lwms
6poit MukpoopraHmusammn: [S.1987.]
Mpun BCAKO paspexjaHe ce B3umar
0.2 ml c nuneTka n ce nocssart B
n3bpaHa cpepa "YPA".
NHOKynaHTBT ce WHKybupa Ha
25°C 3a 5 gHu. Cnep, vHKy6rpaHe
ce npebposiBar N/eCeHnTe, KOUTO
ce mnscneasaT AOMb/IHUTESTHO MOA
MUKPOCKON.

Bylon placed on the thermostat for
temperature  41.5°C  cultivation
duration 24 + 1°C * 3h) and
MULLER - Kaufman (MKTTn -
BYLOE placed on the thermostat
for cultivation in temperature 37 °C
+ 1°C duration 24 + 3h).

SS - agar. For 25°C, pH 7.0
(Cumosa, Cnacos, 2007).

Staphylococus auerus (EN
ISO Standard 5944). The method
of identification of the Baird Parker
agrarian colonies. In three test
tubes concentrate byloni Giolitti

disposed CANTONI DNA and
incubated at 37 °C + 1°C
temperature for 24 — 48 h.

(Cumosa, Cnacos, 2007).

Enterobacteraceac (EN ISO
Standard 21528). For identification
Is used Violet - Red - Bill - Glucose
- Agar (VRBG) and incubated at
37°C for 18 to 24 + 2h.

Penicillum spp. For
identification is used agar agar
Pepto yest "YPA". Preparation of
the sample and its depletion as in
the case of determining the total
number of microorganisms:
[S.1987.] In each dilution taken 0.2
ml with pipette and inoculated into
selective terrain "YPA". Inoculum
field extends through the top of a
curved rod with large diameter,
incubation at 25 °C for 5 days.
After incubation is done counting
the mold and their further
examination under a microscope.
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PE3YJITATU N OBCBb)XOAHE
N3BbpweHa e oueHka Ha
aHanmauTe no BpemMe Ha
nscnegBaHeTo B TpUTe KOMMNaHWUU
3a kuceno Mnsko - "Kaou" n "Agn.
B nbpBata CTbMka Ha MPeYnCT-
BaHe, OakTepuanHata 3apasa OT
aepobHn OGaktepun e me3zoduu
npean nesnHdekumaTa, Kosato 6e
>10 cfu/cm® To3u 6poii He e
npMemMnvBe, nopaguM HepocTaTbu-
HOTO XWUIMEHHO MOYNCTBaHe, He
N3BBbPLUEHO [06pPO M3nakeBaHe C

BO4a 3a [Ja Cce OTCTpaHar
pasTBopuTe OT noyucTBaluTe
npernapatm  OT  CTeHWTe  Ha
dhepmeHTaunoHHUA pe3epsoap,

TaBaHbT B paboTHata cpefa vma
Bnara nopagum Hepobpa BeHTUNA-
unsa, Npyv  MPWIOXKEHVETO Ha
BTOpara nporpama 3a noyncresaHe
N Oe3nHgekums B TpuTe npepa-
6oTBaTeNIHN KOMMaHUU 3a KUCcesno
M/ISKO, GpPOAT Ha Me3ouInTe U
aepobHUTE  MUKPOOpPraHuaMm e
YHULLOXEeH A0 Hyna. baktepuurte,
KOUTO NPUCHCTBAT BbB (pepMeHTa-
LMOHHNSA pe3epBoap 3a MJISKO Mnpu
42-45°C. Sallomonella spp ca
YHULLLOXXEHW [0 Hy/a, KakTo CbLo
n Staphylococcus aureus.

Mpwn oueHKaTa Ha
6aktepunte, B KOMnaHus "Agn"
npucbcTBawle Enterobactrecea no
BpemMe Ha depMeHTauuaTa npu
Temnepatypa 42-45°C, KOUTO cnep
nesnHbekumaTa 6sxa 0-lcfu/cm?.
Bcuukn uneHoBe Ha TO3M popg ca
rpam-rnofOXNTENHN NPUYMHABANKM
rnaBo6onve, cakyntaTuBHN aHae-
poo6u, Katanasa-oTpuuaTtesiHu,
pasnooXeHn No ABOWKN NN KbCU
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RESULTS AND DISCUSSION

With  evaluation of the
analysis during the study in three
manufacturing companies of
Yoghurt "Kabi" and "ADI". In the
first step of purification, bacterial
contamination of aerobic bacteria
was mesofile before disinfection
and it was =10 cfu/cm?.

This number was not acceptable,
due inadequate hygiene cleaning,
not a good rinse with water to
eliminate sulucionit cleaners by
fermenting tank walls, ceiling in the
working  environment contains
moisture, not well ventilated, the
application of the second program

of cleaning and disinfection in
three  manufacturing company
yoghurt mezofile number of
aerobic microorganisms is
destroyed to zero.

Bacteria  present in  yogurt
fermentation tank at 42-45°C.

Sallomonella spp is destroyed to
zero, as well as Staphylococcus
aureus was destroyed to zero.

During the evaluation of

bacteria, in kopanien "Adi" was
present Enterobactrecea during
fermentation in the temperature
42-45°C, was to 0-1cfu/cm?® after
disinfection.
All members of this genus are
gram positive headache, anarobe
optional, catalase negative, located
in pairs or short chains.



BEpUIn. Temnepatypata ce
nosmwasa ot 10 pgo 40 °C,
TonnmHata e 60°C 3a 60 MUHYTW.
MponsBexna ce MneyHa Kucenu-

The growth of temperature is from
10 to 40 °C, the heat survive in
60C for 60 minutes.

Produces acid L — lactic, as the

Ha, KaTto KpaeH NnpoaykT no BpemMe | main final product during
Ha pepMeHTauna Ha rntoko3ara. fermentation of glucose.
Tabnmua 2. [lpucbcTBMe Ha bGakTepum npean  Ae3nHMEKUUss BbB

hepMeHTaLMOHHNA pe3epBoap npu 42°C - 45°C
Table 2. Bacteria present before disinfection in the yogurt fermentation tank at
42°C - 45C

Bug MukpoopraHmsmm Konuyectso Ha O6paboTBaHe Bpewme 3a MbpBoHavaneH Pesyntatu cnep
Le3nHdekTaHTa B % Ha npobwn Ae3nHdekums 6poii Ae3nHdekums
Type of microorganisms The amount of Making Disinfection The first Test results after
disinfection expressed the samples time (min.) number disinfection
in % IMPULS - Perox
0.2 0.5 1.0 N c
Salamonella spp 25g/ml + - 5 o 5-20 1.4-10° 0
Staphylococcus aureus 10 g/ml + + 5 1 5-20 2.7-10" 0
Enterobacteriaceae 10 g/ml + + 5 1 5-20 2.9-10° 0-1
Penicillum spp 10 g/ml + + 5 1 5-20 6.2-10" 0-1

Penicillum spp npucbcTBa
no BpemMe Ha doepMeHTauusa npu
Temnepatypa 42°C u 0-1 cfu/cm?.
ToBa BK/1HOYBa BUCOKa BJIQXKHOCT,
HamupaT ce Ha NMOBbPXHOCTTa Ha
TaBaHa, pasnpbCcKBaT Ce Cnopu B
atmoctpepata, nonagat  BbB
dhepmeHTaunoHHUTE pe3epBoapu,
cnepn KOeTo ocbluecTBABaT
3aMbpcABaHe MO BpemMe Ha
TEXHONOrMYHUA npouec. Heobpa-
60TEHOTO M/ISIKO  B/iM3a BbB
dhepmeHTaunoHHNA pesepBoap C
npucnoco6s1IeHnst, Npu Temneparty-
pa Ha nHKyb6auunsa 42-45°C.

MpnbaBaT ce depmeHTa-
UnoHHM kyntypmn [SACCO Lyofast
n YF-450B], kakto wu apyru
CbCTaBKW, C/fiefl KOeTo pepMeHTa-
umMAata ce cnyysa 3a 34., cref
KOeTO Ce cMecBa M oxaxna Ao
Temneparypa ot 30°C B TOM/O-
OOMEeHHMK ©n ce cnara B
ornakoBkaTa. Taka Kncesnoto

Penicillium spp was present

during fermentation in temperature
42°C, was 0-1 cfu/cm?,
These include high humidity, the
surface of the ceiling space,
spread spores into the
atmosphere, fell into fermentation
tanks, and contamination during
the technological process.

Where untreated milk enters the
fermentation tank with accessories
perzirese in incubation
temperature of 42 - 45°C.

Added fermentation cultures
[SACCO Lyofast, and YF-450B]
and other ingredients and then
fermentation takes place for 3h
and finally gel mixed and cooled to
30 °C temperature in heat
exchanger and enters the packing.

At formed a packing other solid
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M/ISIKO Beye uma gpyra TBbpaa
CTPYKTYpa, HO BUCKO3UTETHLT HE €
CbLUMSA KaKTO Mpean CMecBaHeTo.
[lo6aBAT ce CcbCTaBKM 3a ga ce
yBEMNYM BMUCKO3MTETA Ha KMCEnNo-
TO MAsKko. Te3um OGaktepum u
nneceH ce Habmwogasar B
onakoBkata Ha KMCEeNoTo MIISKO
cnef 7/15-n pgeH cbxpaHeHue B
XNagunHuK npu TemnepaTtypa oT
6°C. B "Kabun" wn wmnekonpepa-
6oTBaTeNHUTE KOMMaHUN He ca
OTKPUTN MUKPOOPTraHU3MMU.

N3BO4AN

B pesyntar Ha HacToAWETo
n3cnepgsaHe, morat ga  ce
HanpasAT C/IefHNTE 3aK/THYEHNUS:
KaTto ce nvat npepsug,
CbAbpXaHneTo U obpaboTkarta Ha
npobute, wumMa  pasmume B
pa3BuUTHETO Ha nartoreHure.
YBesiMyaBaHeTo Ha nartoreHuTte e
MOB/IMAHO OT  yc/oBMATaA  Ha
XUTMeHa no BpPemMe Ha npepabdoT-
BaHeTO W dpaktopu Kato: pH,
Temneparypa 1 T.H. OOGUKHOBEHO
3a npegnoyvtaHe e rno-mekarta
BO4A 3a [fa He ce pgonycHar
ocTaTbUy  BBbPXY  NOYUCTEHUTE
NOBBPXHOCTU, NO-TBbPAATA BOAA €
fobpa C BUCOKO CbAbpXaHue Ha
Kanuuesnm COMM, KOUTO Jda ce
yranoxar B MOHHO-0OMEHHM
dounTtpun 2-4 Hemcku rpagyc.

TaBaHbT TpsAGBa pJa ce
noynctea BeAHBLX CeAMUYHO OT
MeXaHW4YHN 3amMbpcsBaHuA, U aa
ce pesvHekympa npoTuB nseceH
B 5% pa3TBOp Ha XeneseH
cyndhar, creHute ce nouyucTear
exeflHeBHO 1 ce ae3nHdekuupar ¢

structures yogurt, but the viscosity
is not the same as before mix.

To this add ingredients to increase
the viscosity of yogurt. These
bacteria and mold, are observed in
the packaged yogurt after day 7-
15" refrigerated  storage  at
temperatures of 6°C.

In Kabi and dairy companies are
not found microorganisms.

CONCLUSIONS
As a result of our research
we can conclude that:

Knowing the composition and
handling of samples, there is a

difference in the growth of
pathogens. The increase of
pathogens was affected by
hygienic conditions during

processing, and then factors such
as: pH, aw, temperature, etc.

Normally laundering preferably
softened water to avoid residues
on cleaned surfaces, good is
stronger water with high content of

calcium salts to relax in ion
exchange filters 2-4 German
degree.

The ceiling should be cleaned
once a week, from mechanical
pollution, and disinfected against
mold with 5 % iron sulfate solution,
walls cleaned daily and disinfected
solution 2 times a week, with 1%
solution Tirozin.
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pastBop 2 NbTU cegMnyHo, ¢ 1%
pastBop OT TwuposuH. lMoabT ce
YNCTN OT MEXAaHUYHUN HEUNCTOTUMU U
NMo-KbCHO Ce M3Mnon3Ba pasTBop OT
TOMbL/ST  NoYuCTBaL, npenapart.
[e3nHdekunaTa ce u3BbpLIBA C
Tonsla Boda W napa wim 1%
pa3TBop TWPO3WUH, KaTO Hakpas ce
n3mmBa ¢ Boga. OnTumanHaTa
Temnepartypa 3a usmvmBaHe e 35-
85°C, KoATO e ediekTuBHa 3a
n3MMBaHe 3a MVWHMMa/ITHO Bpeme.
KayecTBOTO Ha npoaykta OT
Kuceno M/ISIKO 3aBucu oT
KauecTBOTO Ha MJ/IFKOTO KaTo
CYpOBMHA, HO CbLWO Taka W OT
noyncTBaHeTo W [Ae3nHdekuuaTa
Ha obopyABaHeToO M ycTpoicTearta

Mo BpPemMe Ha TexXHONOrMYHUSA
npouec.
MPEMOPBKA

MNpenoBunag pesyntatute o7
npakTuyeckara, TeopeTMyHaTa WU
ekcrnepMMmeHTanHata paboTa, ce
npenopbyBa cnegHoTo:

Mnskoto He TpsibBa pAa
CbAbpXa HUKaKBN aHTUOMOTULMN,
nectmumaun, unn ga 6bae 3apase-
HO C NaToreHHW MWKPOOPraHU3MmMm,
KOUTO  NpuumMHsBaT  pPas/iNyHK
6onectn, Tbi Kato ToBa Cb3aBa
TPYAHOCT NO BPEME Ha TEeXHOs0-
rMYHUA NPouec Ha NpoM3BOACTBO
Ha KMCeso MJISIKO.

OcBeH ToBa ce npenopbuBa
[a vMa MpaBUIHO MOYUCTaHe W
Ae3vHgeKumns, Kakto u nogxoas-
LLINTE XUTMEHHO-CAHUTapHU YC/o-
BMUs 3a 6e30MacHO N KayecTBEHO
NPOu3BOACTBO.

MocnegHaTa npenopbka e aa
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The floor is cleaned by mechanical
impurities and later with hot
detergent solution.

Disinfection be carried out with hot
water and steam or 1% solution
Tirozin and finally rinsed with water
better.

The optimum temperature for
washing is 35-85°C, effective for
washing time is the minimum time.
Yogurt product quality depends on
the quality of milk as raw material,
but also the cleaning and
disinfection of equipment and
vehicles during the technological
process.

RECOMMENDATIONS
Knowing the results of
practical, theoretical and

experimental work we recommend
that:

Milk should not have any
content of antibiotics, pesticides, or
be in contamination with
pathogenic microorganisms that
cause various diseases because it
creates difficulty during the
technological process of producing
yogurt.

It is also recommended that
there be correct sessions of
cleaning and disinfection as well as

hygienic sanitary conditions
suitable for the production of safe
and quality.

The last recommendation is



ce npunaratr cuctemmnte HACCP, | to implement the HACCP systems
KakTto 1 ga ce nonyum ceptudumum- | as well as get certified by that
paHe Mo Tasn cuctema, Taka 4e | system so that such manufactories
TakMBa npousBoauTesnin ga morart | can produce safe and high quality
Aa npousBexpgar 6esonacHu u | products.
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PE3OME SUMMARY

B HacTOAWOTO M3cneaBaHe e The dynamic of lactic acid
npocneneHo pa3BuUTMETO Ha | fermentation during ripening of cow and
M/IeYHOKMcenara hbepmeHTaumsa B | buffalo white brined cheese was

npoLeca Ha 3peeHe Ha 65710 canamypeHo | evaluated.
CMpeHe, nNpou3BeAeHO OT KpaBe MU
6uBoncko mMnsko. EkcnepumeHTanHute | Cheese ripening was conducted at three
npobn kpaBe U  6uBoAcko 6510 | temperatures 9+1, 12+1 and 15+1 °C. The
caslamypeHo cupeHe 3peAaT npu Tpwu | ripening of cow and buffalo cheese
TemnepartypHu pexuma (9+1 °C, 12+1°C n | samples was performed for 45 and 60
15+1 °C), cbOTBETHO B MpoAb/KeHne Ha | days, respectively.

45 n 60 gHn. B gnHamuka ca OT4eTeHu
U3MEHeHNsITa Ha TUTpyemara, akTuBHata | The changes of titratable acidity, pH and
KMCENUHHOCT 1 6posi Ha My1evHo kucenute | total lactic acid bacteria count during
b6akTepuum npe3 nepuoga Ha 3peeHe. | ripening were determined. It was found
MonyyeHuTe pesyntatnm nokaseaT, u4e | that the fermentation process and lactic
Temnepatypu nog 10°C cunHo | acid  bacteria  growth rate  were
UHXM6UpaT MeyHokucenusa npouec wu | significantly inhibited at temperature
pasBuTneTo Ha MieuHokucenara | below 10 °C.

MuKpohsiopa B 6A10TO  caslaMypeHo

a7



CMpeHe. YCTaHOBEHO e, Ye pasnvkara oT
3°C, KOATO  CblUecTByBa  Mexay
OTAENHUTE  TeMnepaTypHu PEXUMU Ha
3peeHe, OKasBa CbLLECTBEHO B/MSHUE
BbPXy Xoda W  OuHamukata — Ha
hepMeHTaLMOHHUTE MpPOLECH U BbPXY
pas3BuTNETO Ha M/IEYHOKMUCENUTE
GakTepun B eKCneprMeHTanHUTe Npoodu.
KntouoBu OYyMW: 6510
canamypeHo CupeHe, 3peeHe,
MAeYHoKMcena hepMeHTaums

YBO/,

MneyHata MNPOMULLIIEHOCT B
Hawara cTpaHata e W3BecCTHa C
YHUKa/IHOTO KayeCTBO Ha KMCenoTo
MASKKO W Obarapckute BUAOBE
cupeHe. bsanoto  canamypeHo
CYpEeHe e HauuoHasleH MJ/ieveH
NPOAYKT. Okono 80 % oT
npepaboTBaLW0TO Ce y Hac M/SKO
ce n3non3sea 3a npou3BOACTBO Ha
6510 caslamypeHo CupeHe.

CobuiectsyBar peavua
npoy4yBaHuns BbpXY domznko-
XUMUYHUTE U MUKPOOMONIOTMYHUTE
npoecu npoTuyaLim npes
nepuoga Ha 3peeHe npu
caslamypeHuTe cupeHa
(Litopoulou-Tzanetaki and

Tzanetakis 1992; Nizamlioglu et
al., 1989; Oner et al., 2005; Soda
et al.,, 2011; Tzanetakis et al.,
1995; Volikakis et al., 2004).
MeTogbT 3a MPOU3BOACTBO,
Temneparypara Ha 3peeHe n
nepuogbT Ha CbxpaHeHue ca
hakTopuTe B/SIELM BbpPXY
hopmmpaHeTo  Ha  BKyca W
apomaTta Ha caslaMmypeHuTe
cupeHa (Erkmen, 1995, 1996;
Turantas et al., 1998).

3non3saHuTe npu
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The obtained results showed that the
deviations of 3'C in the ripening
temperature have a significant influence
on the development and dynamics of the
maturation processes and on the
proliferation rate of the lactic acid bacteria
of the experimental samples.

Key words: white brined cheese,
ripening, lactic acid fermentation

INTRODUCTION

The dairy industry in Bulgaria
iIs known with the unique quality of
yoghurt and cheese.

Bulgarian white brined cheese is a
national dairy product.

About 80% of the produced in
Bulgaria milk is processed in white
brined cheese.

There are many researches
related to the determination on

physicochemical and micro-
biological processes of white
brined cheese during ripening
(Litopoulou-Tzanetaki and

Tzanetakis 1992; Nizamlioglu et
al., 1989; Oner et al., 2005; Soda
et al., 2011; Tzanetakis et al.,
1995; Volikakis et al., 2004).

The flavour of white brined cheese
depends on the technology, the
temperature of ripening and the

storage period (Erkmen, 1995,
1996; Turantas et al., 1998).
A starter culture of



npoun3BoACTOTO Ha 6510
ca/laMypeHO CupeHe CcTapTepHu
KynTypy ca KOMOGUHaumsi  OT
TepMoquIHU n Me300n/IHN
MUKpoopraHmamu. B pesynrtaTt oT
pasBUTVEeTo MM Mpe3 nepuoga Ha
o6paboTka, npecyBaHe n
npeABapuTesHO 3peeHe ce
dopmmpa no-ronsaimMara 4yact oOT

M/leyHokMcenata  6uomaca B
NPSICHOTO CUpeHe.
MneuHokucenute 6Gaktepum ca
rpyna MUKPOOPraHu3amMu, KOWUTO
nrpasT BaXHa  pons npw
tbepmeHTauusitTa Ha  M/eyHaTa

3axap [0 MJleyHa KucenuHa B
mneyHute npoayktn (Cogan and
Beresford, 2002; McSeeney and
Sousa, 2000). Te ca uact oOT
XenaHata Mukpochriopa um ce
[06aBAT KbM  MSAKOTO, 3a [Ja
OCUTYPAT PasBUTUETO Ha >XenaHu
NPOMEHN B TekcTyparta, LUBeTa,
BKyCa W XpaHWTe/HUTE KayecTBa
Ha 6AN10TO canamypeHo CupeHe B
npoueca Ha 3peeHe.

Llenta Ha HacTosdLwaTta
pabota e pa ce wu3cnedsa
BIUAHMETO Ha TemMnepaTypHusa
pPeXnm Ha 3peeHe BbPXy

M/IEYHOKMCENNS npouec B 6510
caslaMypeHO CUpeHe OT KpaBe U
GMBOJICKO M/ISIKO.

MATEPVANT N METOU

N3cnepBaHnte npobun BCC
OT KpaBe K O6MBOJICKO M/ISIKO ca
npomsBeneHn Mo  Kiacuyecka
TEXHOMIorMA  Mpyu  NPOMULLISIEHN
ycnosus, cbrnacHo 64C 15-2010.
3a uenute Ha ekcrnepumeHTta
npoueca 3peeHe ce oCblyecTBABa
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thermophilic  lactic acid and
mesophilic bacteria is used during
manufacturing of white brine
cheese.

Predominant microflora of the
young cheese consists of lactic
acid microorganisms which
increase rapidly during the pre-
processing of milk, pressing and
pre-maturation stage of the cheese
curd. Lactic acid bacteria are a
group of microorganisms which
play an important role in
fermentation of lactose to lactic
acid in the dairy products (Cogan
and Beresford, 2002; McSeeney
and Sousa, 2000).

They are part of the desired
microflora and are added to the
milk in order to ensure the
development of desired texture,
color, taste and nutritional qualities
of white brined cheese during the
ripening process.

The aim of the present study
is to evaluate the effect of ripening
temperature on the fermentation
process in Bulgarian white brined
cheese produced from cow and
buffalo milk.

MATERIAL AND METHODS

White brined cheese samples
were produced by a traditional
technology in industrial conditions,
according to Bulgarian National
Standard (BNS) 15-2010.
The ripening of cow and buffalo
cheese samples was performed for



B Npoab/ukeHne Ha 45 3a KpaBe U”
60 gHM 3a GUBOJICKO CUpeHe npu

TPU  pas/IiMyHM  TemnepaTypHu
pexuma, a UMEeHHO:

-KL u BL - «KpaBe n
OMBOJICKO CUpeHe 3peewm npu
9+1°C,

-KM n BM - KpaBe wu
OGMBOJICKO CUpeHe 3peewm npu
12+1°C;

-KH u BH - «KpaBe n
OMBOJICKO CUpeHe 3peewmy npu
15+1°C.

OnuTtHuTe npo6u ca

aHanusvpann Ha 1%, 15™, 30™ u
45™ peH 3a kpaee u Ha 1%, 15",
30™, 45™ n 60™ peH oT npoueca
3peeHe 3a 61BOJICKO CUPEHE.

DU3NKO-XMMUYEH
MUKPOOMONOrMyYeH aHauIn3:

- TuTpyema KUCEeNWHHOCT —
no metoga Ha TbOpHep, CbrnacHo
BAC 1111-80.
AKTMBHa KUCEJIMHHOCT
NMOTEHLUMOMETPUYHO C MOMOLLTa Ha
pH wmetbp (model MS 2000,
Mycrosist, Plovdiv, Bulgaria)
CHabfeH CbC CTbK/NEH efiekTpos
(Sensorex, Garden Grove, USA)
kanmépupaH Ha 20 ‘C B HTepBana
pH 7,01 — 4,01.

- O6u, 6por nakTobaumnun u
CTPENTOKOKM — MnoAarotoBkaTa Ha

"

npobute e npoBefeHa Cbr1acHO
IDF Standart 122C:1996.
HanpaBeHun ca NOCEeBKMN B
CEeNEeKTMBHN CYHTETUYHN

XpaHutenun cpegn M17 n MRS,
kakto e onucaHo B IDF Standard
117B:1997.
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45 and 60 days, respectively.

The cheese samples were ripened
at three temperature regimes:

-KL and BL caw and
buffalo cheese samples ripened at
9+1°C,;

-KM and BM caw and
buffalo cheese samples ripened at
12+1°C;

-KH and BH caw and
buffalo cheese samples ripened at
15x1°C.

The samples were analysed
at the 1%, 15™, 30" and 45™ day for
cow cheese sample and at the 1%,
15", 30", 45™ and 60™ day for
buffalo white brine cheese.

Physicochemical analysis
and microbiological analysis

- Titratable acidity (TA) of the
cheese samples was determined
by the Thorners method (BNS
1111-80).

- pH of the cheese samples
was measured by using of pH
meter (model MS 2000, Mycrosist,
Plovdiv, Bulgaria) with a glass
electrode  (Sensorex, Garden
Grove, USA) standardized at 20 'C
over the range 7,0.-4,0.
Total lactobacilli
streptococci  count
preparation was conducted
according to IDF Standard
122C:1996. The suitable dilutions
were inoculated into selective
agars M17 n MRS, as described in
IDF Standard 117B:1997.

and
sample



PE3YNTATU N OBCb)XXOAHE
Pe3syntatnte 3a nokasarenu-
Te TUTpyemMa W akTUBHa KUCESIMH-
HOCT Ha wu3cnefBaHuTe npoowm
6510 canaMmypeHo cupeHe, Npous-
BeleHn OT KpaBe U OMBOJICKO
M/ISKO MO BpeMe Ha 3peeHe ca
npepcrtaBeHn Ha éur. 1 un 2.
N3meHeHusaTa B CTOWHOCTUTE Ha
Tes3n nokasaTesiv oTpasaBar Xo4bT
N WHTEH3MBHOCTTa Ha dpepmeHTa-
LUWOHHUTE npouecu. KI3BecTHO e,
ye MJieyHokMcenaTta epmMeHTa-
UMA Ha naxkro3aTra ce OCbLLecTBs-
Ba NpeAuMMHO OT CcTapTepHuTe u
HecTapTepHU MeYyHoKucesnu 6ak-
Tepun B cupeHnHata. To3u npouec
3anoysa npu obpaboTkara Ha
nogcvpkara v npogb/ikaBa B
eTanuTe Ha 3peeHe.

RESULTS AND DISCUSSION

The results for titratable
acidity and pH during ripening of
the caw and buffalo milk white
brined cheese samples are shown
in Fig. 1 and Fig. 2.

The changes of the values of these
parameters represented the
development and dynamic of
fermentation process in the studied
samples. It is well known that lactic
acid fermentation starts during
curd treatment and continues
during ripening. It is conducted by
the starter and nonstarter lactic
acid bacteria in the curd.
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our. 1. VismeHeHMe Ha TuUTpyemaTa KucenuMHHOCT Ha BCC oT kpaBe (A) "
6mnBoncko (B) Msiko B npoueca Ha 3peeHe
Fig. 1. Change of titratable acidity in white brine cheese made from cow (A) and

buffalo (B) milk during ripening
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Bl
HEM

BBH
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®ur. 2. I3MeHeHVie Ha aKTMBHATa KMCEIMHHOCT (pH) Ha BCC ot kpaBe (A) u
6unBoncko (B) Masiko B npoueca Ha 3peeHe
Fig. 2. Change of pH values in white brine cheese made from cow (A) and buffalo

(B) milk during ripening

OT nonydeHuTe pesyntatun e
BWOHO, 4e c/fepf npoueca Ha
npeaBapuTesIHOTO 3peeHe npoou-
Te 6410 canamypeHo cupeHe OT
KpaBe 1 OWBOJICKO M/ISIKO uMmaT
TUTpyema KucenuHHoct ot 170 go
180 °T ” aKTMBHa KUCENUHHOCT
4,6-4,7. B xopa Ha npoueca
3peeHe ce HabnwgaBa NOCTOSAHHA
TEeHAEeHUMA KbM MOBMLLIABaHe Ha
TUTpyemMara KUCENIMHHOCT MU Hama-
nAaHe Ha pH Ha u3cnepgBaHuTe
npo6u 6510 canaMmypeHo CUpPEHe.
Tasn TeHOeHUMA e B TACHa
3aBUCUMOCT OT TemnepaTypHUAT
PEeXUM, Mpu KOMWTO Ce OCbLLECTBSA-
Ba 3peeHeTo Ha CUPEHETO.

YcTaHoBsABa ce, 4e npu
Temneparypu Ha 3peeHe 911 °C
dhepMeHTaUMoOHHMAT  npouec e
CWHO WHXU6UMpaH. lpe3 uenuar
nepuog Ha 3peeHe Ha Te3n nNpoobwu
(45 gHn n 60 OHW, CBOTBETHO 3a
64710 canamMypeHo cupeHe OT
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Titratable acidity of 170 °T to
180 °T was observed after the pre-
ripening of the cow and buffalo
cheese samples, respectively. At
this stage, pH values from 4,6 to
4,7 were determined.

Clear tendencies of increasing of
the titratable acidity and
decreasing of the pH were
observed during cheese samples
ripening.

This trend is closely related to the
ripening temperature.

It was found, that at the
ripening temperature of 9+1 °C the
fermentation is strongly inhibited.
During the whole period of
maturation of those samples (45
days and 60 days, respectively for
cow and buffalo white brined



KpaBe 1 OUBOJICKO  MJISIKO)
TMTpyeMara KMCesIMHHOCT HapacT-
Ba c 10 — 20 °T, a pH ce noHmkaBa
c okono 0,2. Ta3n TeHAeHUMA ce

obycnaBss OT B/AUSHMETO Ha
Temnepartyparta Ha 3peeHe BbpXy
pacTexa W  aKTMBHOCTTA Ha

MJIeYHOKMCenaTa Mukpodiopa.

C nosuwasaHe Ha Temnepa-
TypaTa Ha 3peeHe, NHTEH3UBHOCT-
Ta Ha pepMeHTaunoHHUTE npoLe-
cn B npobute 6510 canamypeHo
cupeHe HapacTtea. [lpun Temnepa-
TYPHUAT pexum 12+1 °C
TUTpyemMata  KACE/IMHHOCT  Ha
cvpeHata 6enexu  MUHUMasIHO
nosuweHve pao 15-na peH, cnep
KOeTO CTOMHOCTUTE W HapacTsart
CblUecTBEHO W Ha 45-ua [AeH
pocturat 266 °T wn 250 °T,
CbOTBETHO 3a 65710 canamypeHo
CMpeHe OT KpaBe W OMBOJICKO

M/MIAKO. Te3n pe3yntatm ca B
CbOTBETCTBUE C haHHUTE
nonydyeHn ot Kestenova and

Chomakov (1984), cnopep kouTo
He3HaunTeNnHo MoBMLLEHME  Ha
TUTpyemMara  KMCENIMHHOCT  ce
yctaHoBsAiBa A0 14-ua peH ot
3peeHeTo Ha cupeHarta. Ha To3u
eTan OT 3peeHeTo TuUTpyemarta
KMCEeNUHHOCT Ha 65a/710TO
caslaMypeHo CupeHe OT KpaBse
M/ISIKO € € 16 °T no-BucoKa OT Tasun
Ha CMPEHETO OT GMBOJICKO MIJISIKO.

TuTpyemata  KACE/IMHHOCT  Ha
npoé6ute 65710 canamypeHo
cMpeHe OT OMBOJICKO  MJISIKO
AocTura CToMHoCTM OT 272 °T cnep,
60 OHEBHO 3peeHe npu
Temneparypa 12+1 °C. Tesnu
pesynrartu noTBbpXaaBaT
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cheese) the titratable acidity
increased by 10 °T to 20 °T, and
the pH decreased with about 0,2.
This trend could be explained with

the inhibition of the lactic acid
microflora at low  ripening
temperatures.

The fermentation rate in the
white brined cheese increased with

the increasing of the ripening
temperature.

The titratable acidity of the
samples ripened at the

temperature of 12+1 °C increased
slightly to the 15" day. After that
increased significantly and at the
45M day reached 266 °T and
250 °T, respectively for cow and
buffalo white brined cheese.

Similar results were reported by
Kestenova and Chomakov (1984).
According to these authors an
insignificant increasing of the
titratable acidity was established
up to the 14™ day of ripening of the
cheeses.

At this stage, the titratable acidity
of the cow white brined cheese is
with 16 °T higher than that of the
buffalo cheese.

At the present study the titratable
acidity of buffalo cheese samples
reached values of 272 °T after 60
day of maturation at 12+1 °C.

These results show that the



Heob6xoaumMocTTa oT no-
npoAb/IKUTENEH nepuog, Ha
3peeHe Ha cupeHeTo OT GMBOJICKO
M/ISIKO B CpaBHEHME CbC CUPEHETO
OT KpaBe M/ISKO.

Hai-MHTeH3MBHO pasBue Ha
M/IEYHOKUCESTUAT npovec ce
ycTaHoBABa Mpu npobute 6510
caslaMypeHo CupeHe OT KpaBe U
OGMBOJICKO MJ/ISKO, 3peeLwy npu
Temnepatypn 15+1 °C. [llpu 714X
CTOMHOCTUTE  Ha  TUTpyemarta
KNCESIMHHOCT HapacTBar
CbLLEeCTBEHO OLe OT NbpPBUAT AeH
Ha 3peeHeTo M Ha 45-na pgeH
pocTurat CTOMHOCTM OT 285 °T n
274 °T, cboTBETHO 3a 6410
canlaMypeHo CUpeHe OT Kpase U
OGMBONICKO  MJIAKO.  AKTUBHaTta
KMCENIMHHOCT Ha CblunUTe npobu e
CbOTBETHO 4,07 n 4,22.
[MoBuweHaTa  KMCE/IMHHOCT  Ha
n3cneaBaHuTe npoéu 6510
canaMypeHo cupeHe cBUAETesCT-
Ba 3a TBbpAe WHTEH3MBHOTO
npoTMyaHe Ha PpepMeHTaUNOHHUAT
npouec npu Temnepatypym Ha
3peeHe 15+1 °C. B pesyntatr Ha
TOBa ce nosiBaBaT HAKON
opraHosnenTu4yHu HepocTaTbUn B
CYpPEHETO CBbp3aHn C TBbpAe
CUMIHO Wu3pa3eH KuUCen BKyC U
nosBara Ha TBbpAa U TpoLMBa
KOHCUCTeHuusa.  lMpu  npobute
3penn npu 151 °C makcumasiHo
ponyctumure CTOMNHOCTH Ha
TATpyeMara  KACEJIMHHOCT  OT
270 °T ca pgocturHatn Ha 30-ma u
45-na  OeH, CbOTBETHO 3a 6710
canlaMypeHo CUpeHe OT Kpase U
GUBOJICKO MJ/ISIKO.

Ha owr. 3 e npeactaseHa
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ripening period of buffalo white
brined cheese should be longer
compared with the cow cheese.

The highest intensity of lactic
acid fermentation was observed in
the cheese samples ripened at
15+1 °C.

The titratable acidity of these
samples increased significantly
from 1™ to 45™ of ripening and
reached values of 285 °T and
274°T for cow and buffalo white
brined cheese, respectively.

The pH values of these samples
ranged from 4,07 for cow to 4,22
for buffalo cheese. These results
indicate that the rate of lactic acid
fermentation during ripening at
15«1 °C is too high. The increased
acidity at the end of the maturation
at 15+1 °C showed that the
fermentation was too intensive. As
result some sensorial defects
associated with pronounced acid
taste and appearance of hard and
brittle texture were detected.

It was found that cow and buffalo
white brined cheese samples
ripened at 15+1 °C reached the
maximum permissible values of
titratable acidity (270 °T) on the
30™ and 45™ day, respectively.

The changes of the total



AVHamukata B pas3BUTUETO Ha
o6 6poi M/IEYHOKMCENN
6akTepum B npoueca Ha 3peeHe Ha
n3cnepBaHuTe npoowu 6510

callamypeHo cupeHe. B Hayanoto
Ha npoueca 3peeHe, 06wma 6poii
MJIEYHOKMCEN b6akTepuu B
KpaBeTto ”n  OWBOJICKOTO 6510
ca/lamypeHo CuUpeHe e CbOTBETHO
8,1 Log n 7,9 Log eanHnun. Tesn
CTOMHOCTM  cBuAeTencrTBar  3a
[06pOTO pasBuTME Ha CcTapTep-
HUTE N HecTapTepHU MJIEYHOKKCe-
nm  Gaktepyum B NpeaxofHuTe
eTann OT TEeXHOJIOTMYHUA npouec.
OT MOMeHTa Ha noAcupBaHe Ha
M/ISIKOTO, CTapTEePHUTE MJIEYHOKMU-
cenn OGakTepuM W npexuBanara
TepMmnyHaTa o6paboTKa Ha MNSAKO-
TO TepmMoyCTOWYMBa MIEYHOKMCE-
na Mukpodpsiopa ce passumBaT W

B3eMaT aKTMBHO yyacTue B
npouecute Ha o06paboTka Ha
noAacupkaTta, MpecyBaHeTO Ha

CMpeHMHaTa W npegsapuTesIHOTO
3peeHe Ha cupeHeto (Macedo et
al., 2004). KonuyectBOoTO 1
CbCTaBbT Ha nonynauusata
M/IeYHOKMCeNn Gaktepun opmu-
pana ce B XxXo4a Ha Te3u
TEXHONIOTMYHN  onepauun  “ma
onpegenswa pona 3a 6uoxumuy-
HUTEe TpaHctopmMaumm npoTuyalm
B Mnpoueca Ha 3peeHe Ha 6a/510TO
canlamypeHo cupeHe. lNo-BUCOKNAT
o6L, 6pont mMnevyHokucenu GakTe-
pun B KpaBeTo, B CpaBHEHME C
OGUBOJICKOTO CUPEHe CBUAETesICTBa
3a NO-MHTE3UBHOTO UM pasBuUTME B
nepyoja Ha npenBapuTesIHOTO
3peeHe. 3a No-akTMBEH MJIEYHOKM-
ces1 npoLec npu npensapuTtenHoTo
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lactic acid bacteria count during
ripening of the cheese samples are
shown at Fig. 3.

At the first days of ripening of the
cow and buffalo cheese the lactic
acid bacteria counts were 8,1 and
7.9 Log cfu.g™, respectively.

This indicated for the intensive
growth of starter culture and
nonstarter lactic acid bacteria
during cheese making.

From the beginning of milk
coagulation the starter culture
bacteria and heat resistant lactic
acid microflora are growing and
had important role during curd
treatment, pressing and pre-
ripening processes (Macedo et al.,

2004).

Quantitative and qualitative
characteristics of the lactic acid
bacteria growing during pre-
ripening processes had significant
impact on the development of the
biochemical processes during
ripening.

The higher total lactic acid count of
the cow cheese than the buffalo
cheese shows that the bacteria
proliferation during pre-ripening
processes is more intensive in the
cow cheese. This is in agreement
with the results for titratable acidity



3peeHe Ha 0651070 canamypeHo
cupeHe oT KpaBse MJISIKO,
cBuAeTesncTtBar U MO-BUCOKUTE
CTONHOCTYU Ha TUTpyemarta
KNCENIMHHOCT M3MepPeHn npu Tesu
npoou (dur. 1). T[pu BCUYKMK
nscnefBaHn npobu ce yctaHoBsiBa
3anasBaHe Win N1eKo yBesimyasaHe
Ha KOMIMYECTBOTO Ha MJIeYHOKUCe-
nara mukpodpsiopa npes nbpeute
15 pgHn  oT 3peeHeTo. Tasm
TEHAEeHUMs € TMO0-ACHO u3paseHa
npu CUPEHEeTO OT KpaBe MJISKO.
Mpn Te3n npobu ce ycTaHoBsBaA
Nno-BMcoka MWUKPOOHa aKTUBHOCT
npes LenunaT nepuog Ha 3peeHe.
Monyyenute pesynrtatu (dur.
3) nokasBaT OTYET/IMBO B/UAHWE
Ha TemnepaTtypHUTE pexmmm Ha
3peeHe BbPXYy pasBUTMETO Ha
M/Ie4yHoKMcenata Mukpodpsiopa B
6AN10TO cCaslaMypeHo CUpeHe.

which also indicated for higher
intensity of lactic acid fermentation
in caw milk white brined cheese.
Higher titratable acidity was
observed (Fig. 1) in cow cheese
samples than in buffalo cheese
samples. Slight increase of the
total lactic acid bacteria count was
observed during the first 15 days of
ripening of all cheese samples.

This trend is more clearly visible
for the cow cheese samples. The
microbial growth of these samples
IS more intensive during the whole
ripening period.

The obtained results (Fig. 3)
show that the ripening temperature
had significant influence on lactic
acid bacteria proliferation in the
white brined cheese.
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(=] _— ra a - on [=>] e | L=-=] (=]

e T — 1

O6uWw Spor MmNaYHoKMcenm
SaxTepn, Log CFUg-/
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e
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Nepuop Ha 3peexe, guuiRipening period, days

15 ki 45

BL
sBM
mBH

O6uWw Spor MmNaYHoKH1McenM
SaxTteprn, Log CFUg-/
Total lactic acid bacteria count,

60
Nepwoa Ha 3peexe, gunRipening periodq days

dur. 3. VIsMeHeHne Ha o6wma 6pon MsieYHoKucenu baktepun B npobu ECC ot
KpaBe (A) n 6usoncko (B) Mnsiko B Npoueca Ha 3peeHe

Fig. 3. Changes of total lactic acid bacteria count in white brine cheese made
from cow (A) and buffalo (B) milk during ripening
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Hali-cna6 pacTex Ha
M/IeYHOKMCeNuTe Gaktepun ce
yCTaHOBsIBa NpU npooéute 3pesiun
npu 9+1°C. Cnep 15-us  pged
KO/IN4eCTBOTO Ha MJI€YHO-
Kucenata MukKpodpaiopa B Tesu
npo6u Hamansia pA3ko n Ha 30-
na OeH goctura CTOMHOCTM OT 7,2
Log n 7,4 Log, CbOTBETHO 3a
OGMBOJICKOTO M KpaBeTo CUpEHe.
Te3u JaHHU nokassar, ye
pasBUTMETO Ha MJIEYHOKUCEUTe
6akTepum B 651/10TO caslaMypeHo
cMpeHe e cunHo 3abaBeHo npu
Temnepatypu no-Hucku ot 10 °C,
kato HabnwogasaHata TeHAeHUMS
He ce B/MAe OT Buga Ha
N3M0/3BaHOTO MJISIKO. Mpw
npobuTe cupeHe, 3peewmn npu
Temnepartypa 12+1°C n 15+1°C
6posT Ha M/IEYHOKUCENNTE
GakTepun HapacTBa M goctura
cTonHocTh oT 8,1 ao 8,5 Log Ha
15-ma geH ot 3peeHeTo. OT 15-m4a
fo 30-ua geH He ce HabnwogasaT

CbLLECTBEHU N3MEHeHNs B
M/IeYHOKMcenara  MmkKpodosiopa,
KOeTo CbOTBETCTBA Ha

cTayMoHapHaTa hasa OT HEWHOTO
passuTMe B 0OAN0TO canamypeHo
cupeHe. Cnep 1031 nepuog, 6poAaT
Ha MJIeYHOKMCeNuTe GakTepuu
HamasiiBa N B Kpas Ha npoLeca
pocTtura ctoHocTtn ot 7,2 Log go
7,6 Log. lNMpaBn BneyatneHue, 4ye
npobute 3peewm npu t=15+1C
MmaT  Hanl-BMCOK o6l  6poi
MsevyHokucenu 6akrepun go 15-ms
n o 30-na geH OT 3peeHeTo 3a
KpaBeTo W OuMBOJICKOTO 6510
canamypeHo cupeHe. Cnepn 103U
nepunoa 4o Kpas Ha 3peeHeTo Tasu

The lowest growing rate of
lactic acid bacteria was observed
during ripening of white brined
cheese at 9+1°C. After 15 days
ripening lactic acid bacteria count
of cow and buffalo cheese
samples decreased significantly to
7,2 and 7,4 Log, respectively.

These results show that lactic acid
bacteria proliferation is
significantly inhibited at ripening
temperatures below 10°C. This
tendency was observed for both,
cow and buffalo cheese samples.

The lactic acid bacteria counts of
the samples ripened at 12+1°C
and 15+1°C  increased and
reached from 8,1 to 8,5 Log at the
15" day.

No significant changes in lactic
acid bacteria counts were
established from 15" to 30" day of
ripening. This period represents
the stationary phase of the
bacteria growth.

At the end of the ripening lactic
acid bacteria count was reduced
and reached 7,2 - 7,6 Log.

It should be noted that the highest
lactic acid bacteria counts of the
cow and buffalo cheese samples
ripened at 15+1°C were found the
30™ day of ripening.

After that period this tendency was
changed and at the end of the

57



TeHAeHUMs ce MNPOMEeHA W Hali-
BMCOKa OCTaBa KOHUeHTpauunsata
Ha MJIeYHoKucenara Mukpodiopa
B npo6ute 3peewy npu 12+1°C.
ToBa Moxe fa 6bae 06SCHEHO C
MO-UHTEH3NBHOTO KMcenmHo-
obpasyBaHe npu 6410 canamype-
HO cupeHe, 3peelo npu 15+1°C.
[Mo-ronemuTe KonnyecTsa MsieyHa
KMCeNnHa HaTpynaHu B CUpeHHaTa
Maca Ha Te3u npobu BogAT A0 Mo-
paHHOTO NHXNGUpaHe Ha
pasBUTMETO Ha MJIeYHOKUCEeUTe

GakTepum M MNOHMXaBaHe Ha
TexHusi 6po.

n3BO4M

Bbpxy xoga u AuHamukaTa
Ha KncenMHoobpasyBaHe B

eKCrnepuMeHTasiHiTe npobu 65710
ca/llamypeHo cupeHe, npousBsege-
HO OT KpaBe M OMBOJICKO M/SKO B
npoueca Ha 3peeHe pellaBallo

BNIMSIHNE okasBa hakTopa
Temneparypa, pechnekTnpaLy,
BbpXy 00WOTO pasButne Ha

M/Ie4yHOKMcenuTe bakrepun n 6mo-
XUMUYHUTE MPOUECU B CUPEHETO.
MpuIoXeHNeTo Ha Temneparypu
Ha 3peeHe Ha 065710 canlamypeHo
cupeHe no-Hucku ot 10 °C Boan Ao
3HauYUTesHO NHXNGUpaHe Ha
dhepmeHTaunoHHNTE Npouecu 1 Ha
pa3BUTMETO Ha MJIeYHoKucenara
Mukpodosiopa. C noBuwlaBaHe Ha
Temneparypara Ha 3peeHe,
WHTEH3UBHOCTTA Ha MJIeYHOKUCe-
AT npouec B 681070
canlaMypeHo CcupeHe HapacTtsa.
YCTaHOBEHO €  MNO-MHTEH3UBHO
npoTuyaHe Ha pepMeHTaUNOHHUAT

ripening process the highest lactic
acid bacteria count was observed
for the cheese samples ripened at
12+1°C.

This probably due to pronounced
lactic acid fermentation of the
cheese samples ripened at
15+1°C.

The higher concentration of lactic
acid in these samples leads to

earlier inhibition of lactic acid
bacteria and reduction of their
count.

CONCLUSIONS

The rate and dynamic of the
lactic acid fermentation in the cow
and buffalo white brined cheese
samples were influenced to the

greater extent by the ripening
temperature.
This factor affected lactic acid

bacteria activity and biochemical
processes development.

The ripening temperature of the
white cheese lower than 10 °C
resulted in significant inhibition of
lactic acid fermentation and lactic
acid bacteria growth.

The fermentation process in the
white brined cheese  was
accelerated by increasing the
temperature of ripening.

It was established that the lactic
acid fermentation and growth rate
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npouec W Ha pasBUTUETO Ha
M/IeUHOKMCENUTE BakTepuy npw
3pEeHeTo Ha 65710 canamypeHo

cnpedHe OT KpaBe MJ/IAKO B
CpaBHeHMe CbC CUPEHETO OT
61BO/ICKO MJIAKO. Tosa

noTBbpXAaBa HeobxoanmocTTa OT
no-ronisiMa NPOAb/MKUTENTHOCT Ha
TexXHOJIorMyHaTa onepauus 3peeHe

of lactic acid bacteria were more
intensive in the cow white brined
cheese than in the buffalo cheese.

This shows that the ripening period
of the buffalo cheese should be
longer than this of cow cheese.

npu 6s10TO caslaMypeHo CupeHe
OT 6MBO/ICKO M/ISIKO B CPaBHEHue
CbC CUPEHETO OT KpaBe MJISIKO.
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