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PE3IOME

Lien Ha HacTosALleTo nscneasaHe e
Ja onpefeny cbCTtaBa Ha MacTHUTE Kuce-
JIVHN B MJIAIKO, NPOW3BEAEHO OT Mopoja
"CaaHcKa k03a" BbB Bpb3Ka CbC cuctemMa-
Ta 3a OTrnexgaHe B TPW YacTHU CTOMNaH-
CTBa OT IOKEH M HOrousTOoYeH paiioH Ha
PYMBHMA (MHTEH3UBHO, MOJYUHTEH3NUBHO
W eKCTeH3MBHO). BbB Bcska hepma e
usbpaHa rpyna ot 15 ko3u. Mnskoto e
HabnogasaHo 3a nepuog ot 4 meceua, ot
IOHW [0 cenTemBpu. Bceku wmecel ce
oTyMTaxa KavyeCTBEHUTE XapaKTepucTUKu
Ha MNeYHUa [06UB, MPOTENHN,MA3HUHU U
CbCTaBa Ha MacTHUTE KucenuHu. Mneu-
HUTE Ma3HVWHW ca NoJo6peHn B MosnHe-
HacCUTEHN MacTHW KUCesNuHK, 6e3 aa ce
MPOMEHS KOHUEeHTpaumuata Ha MJeyHU
Ma3HWHU. BB BCAka thepma, no ropecno-
MeHaTtusa pef, KOJIMYEeCTBOTO Ha MosvHe-
HacuTeHuTe MacTHU KucenuHm o-3 (% ot
o6LWKMTEe METUI0BM eCTepu Ha MacTHuTe
KncenuHn) Hapactea CcbOoTBeTHO ¢ 0.54,
1.38 n 2.19. EcpexkTbT OT cuctemara Ha

SUMMARY

This paper aims especially to
quantify the fatty acids composition of milk
produced by goats from Saanen breed in
relation with the rearing system in three
private farms from the south and south-
east regions of Romania (intensive, semi-
intensive and extensive). In each farm a
group of 15 goats was selected and their
milk was monitored along 4 months, from
June to September.

In each month the milk yield, the protein
and fat as quality parameters were
recorded, and also, the fatty acids
composition was determined. Milk fat was
improved in polyunsaturated fatty acids
PUFA without changing the milk fat
concentration. In each farm, in above-
mentioned order, the milk sum of PUFA
-3 (% of total fatty acids methyl esters
FAME) increased: 0.64, 1.38 and 2.19,
respectively. The effect of breeding
system is reflected in the PUFA ratio -6/



oTrnexpgaHe ce oTpassiBa B CbOTHOLUE-
HMETO Ha NO/IMHEHACUTEHUTE MACTHU KuU-
cenuHm o-6/wm-3, KOeTO 3HAUYNTETHO Hama-
nsBa. CTOMHOCTUTE 3a BCEKM TUM CTONaH-
CTBO Ca CbOTBETHO 8.65, 2.54 1 1.86. lNo-
TBBPAEHO € 61aronpusTHOTO BIMSIHNE Ha
nacuuieTo (B eKCTeH3nBHa hepma) BbpXy
XpaHuTesiHata CTOMHOCT Ha KO3eTO MIISIKO.

KnoyoBn gymn:  Kose  MJISIKO,
MaCTHU KUCESINHN

YBO[,

Tbii kaTo ce 3abensizBa Mo-rofsiM
WHTEPEeC KbM MOMe3HMTE CBOWCTBa Ha
KO3eTO MJISIKO, HeroBata KOHCymauus ce
yBenuyaBa. HoO CbCTaBbT Ha MJISKOTO €
NPOMEHNNB ¥ 3aBUCKU OT AumeTarta Ha Xu-
BOTHWUTE, N1aKTaluMoHHWA Nepuop, Ce30Ha,
nopogarta, reorpaddckms permoH u Apyru
(hakTopun. Hail-BaxkHaTa pons urpae ontu-
Mu3MpaHata cuctema 3a OoTriexjaHe,
KOATO BK/IOYBA XpaHEHe U nopoda Ha
XVNBOTHUTE.

Mpe3 nocnegHute 10 rogvHM B
PyMbHMA OCHOBHOTO HamnpaB/ieHMe B
KO3eBbACTBOTO € MJ/IEKONPOM3BOACTBOTO,
KOETO [0 rosiiMa CTEMEH 3aBWCK, KakTo
KO/IMYEeCTBEHO, Taka W KayecTBEHO, OT
cuctemMaTa 3a oTriexgaHe Ha Ko3u, npu-
NaraHa B cTtonaHcTBata. Jopu u pa ca
NOCTPOEHN MaJsIKO CbBPEMEHHU (IEpPMMU,
rofiiMa 4acT OT KO3eBbJHUTE CTOoNaHCTBa
B PyMbHUA ca C MankM 1 cpegHn pasme-
pv 1 NpuaaraHata TEXHOMOoMMA Ha paboTa
KaTo Us/I0 3aBUCU OT MOSTYMHTEH3UBHUTE
M obWMpHM cucTeMMU 3a OTIIeX[aHe
(Raducuta, 2010). Bcska rognHa ce pe-
rmcTpupar yBenunyeH 6poii ko3u Bcnepg-
CTBME Ha WHTEH3MduKaunsaTa B OTIIeX-
[aHeTo Ha aBTOXTOHHW MOpoAn WAN YyX-
an nopogn kato ,CaaHcka kos3a“ wiu
~PPEHCKa annuiicka Ko3a“.

JiMNngHnAT cbCTaB B KO3ETO MJISIKO
€ [06pe OLEeHEeH N yBennyaBaHeTo B Cb-
AbpPXaHMEeTOo Ha M/IeYHU NOSIMHEHACUTEHM
MacTHW KWCE/IMHU Ype3 AmeTaTa Ha Xu-
BOTHWUTE MOA06psiBa XpaHuTenHara CTol-
HOCT Ha MJ/ISIKOTO. Hali-BaXHUTe MacTHU
KACE/IMHU Cca NWHOJ/0BA, JIMHO/IEHOBA W
apaxuioHoBa, Tbil KaTo Te ca OT CbLLUecT-

-3 values which significantly decreased.

These values corresponding to each farm
type were 7.40, 2.54 and 1.86. The
favorable influence of pasture (in
extensive farm) on the nutritional value of
goat milk has been confirmed.

Key words: goat milk, fatty acids

INTRODUCTION

Because more intense attention for
goat milk beneficial properties s
registered this milk consumption has
increased. But the milk composition is
variable and depends on animal diet,
lactation period, season, breed,
geographic region and other factors. The
most important roles are played by the
optimized rearing system which includes
the nutrition and the animal breed.

In the last 10 years in Romania the
main direction of goats breeding is for milk
production, which depends largely, both
quantitative and qualitative, by the system
of goats exploitation practiced in farms.

Even that few modern farms were built,
the goat farms in Romania are still in their
vast majority of small and medium size
and the applied operating technology is
generally dependent by semi-intensive
and extensive systems of exploitation
(Raducuta, 2010). There is registered
year by year an increased number of
goats as a consequence of rearing
intensification for autochthonous breeds
or foreign breeds like Saanen or French
Alpine.

The lipid composition of goat milk is

well appreciated and increasing milk
polyunsaturated fatty acids content
through animal diet improves milk

nutritional value.

The most important fatty acids are linoleic,
linolenic and arachidonic because they



BEHO 3Ha4yeHuWe 3a CTpyKTypaTta Ha pas-
JNINYHU KNEeTbYHM MeMObpaHn 1 onpegene-
HW NUNONPOTEUHN NpuU xopaTta. MneuyHarta
Ma3HMHaA MOXEe CbL0 Taka Aa ocurypu
umc-9 n TpaHc-11 dhopmmu Ha KOHKrmpaHa
nnHonosa kucenuHa (CLA), koAaTo Bavsie
B MPEBEHLMSA Ha OHKOJIOTMYHM 3ab0NnsBa-
HWS, aTepoCKIepo3a, 3aTNbCTABaHe Agva-
6eT M cnocobcTBa 3a MoOBMWABaHe Ha
umyHuteTa (Dhiman, 2005).

B TO3M KOHTEKCT, cTatuaTa uma 3a
uen Aa OueHW KO/IMYECTBEHWUTE U Kayec-
TBEHW XapakTepUCTUKN Ha MacTHUTE Ku-
CeJIMHN B MNSKO OT nopoga CaaHcka ko3a
BbB BPb3ka CbC cucTemMara Ha oTriexaa-
He. Tasu nopoja e LUMPOKO pasnpocrtpa-
HeHa B PymMbHMA n e pobpe npucnoco-
6eHa KbM Knumarta Ha TeputopusTa.

MATEPWNAN N METO4WA

HabnwgasaHn ca Tpu rpynu ot 15
Ko3n ot CaaHcka nopoga (50 = 2.5 kg
TENecHO Terno). Bcsika rpyna npuHaaiexu
KbM CTOMAHCTBO B PaBHVHHUTE paioHN Ha
FOromstouHa PymMbHUA: MHTEH3UBHA hepma
() B Okpbr KoHcTaHua, NOAYUMHTEH3MBHA
(S) B Okpbr TeneopmaH u TpaguuUUOHHA,
eKkcTeH3nBHa hepma (E) B Okpbr Mpaxo-
Ba. Bcuukm XMBOTHM ca pogunn u ca B
nepuog Ha BTOpa WM TpeTa fakTauus.
Cnepn paxpaHeto npe3 peBpyapu He
felle Bb3MOXHO Aa Ce pasrpaHuyn xpa-
HEeHeTo, Taka Yye Hab/laeHnsaTa 3anoyHa-
Xa npes oHW 1 Nnpoab/mkuxa 4 meceua ao
cenTemBpu.

XuBoTHWUTE ca foeHu ABa NMbTW Ha
[EeH 1 BCEKM MeceLl, ca B3UMaHu MJ/IEYHM
npobu OT BCSIKO XMBOTHO. Bcsika npoba e
aHa/IM3mpaHa 3a CbAbpXaHue Ha npoTeun-
HW U MasHWHW C MHJIpadYepBeH MeTof upes
aHanmzaTtop Funke Gerber Lactostar,
cTaHgapTusnpaH 3a Kose Mnsko. Cberta-
BbT Ha MJIEYHWUTE MAaCTHW KUCENUHU ce
onpezenun no MeToa Ha rasoeara xpoma-
Torpadus crnep, ekcTpaxvpaHe Ha nunu-
anTe n ectepudukauust Ha MacTHUTE Ku-
Ce/IMHN ¢ MeTaHon. MonyyeHnTe meTuno-
BW ecTepu Ha MactHuTe kucenuHu (FAME)
ca pasfgefnieHy ¢ nomollTa Ha rasoBs Xpo-
matorpacp GC Perkin Elmer-Clarus 500,

are essential for structure of various cell
membranes and certain lipoproteins in
humans. Milk fat can also, furnish the cis-
9, trans-11 conjugated linoleic acid (CLA)
that has health influencing properties
including anticarcinogenic, anti-
atherogenic, antiobesity, immune system
enhancement and antidiabetic (Dhiman,
2005).

In this context the paper aims to
evaluate the quantitative parameters and
the qualitative ones like fatty acids profile
for goat milk of Saanen breed in relation
with the operating system of exploitation.
This breed is large spread in Romania
and is well adapted to the territory climate.

MATERIAL AND METHODS

Three groups of 15 Saanen goats
each (50 + 2.5 kg body weight) were
monitorized. Each group belonged to a
farm in the S-E plain regions of Romania:
an intensive farm (1) in Constanta county,
a semi-intensive one (S) in Teleorman
county and a traditional, extensive farm
(E) in Prahova county. They all were
pluriparous in second or third lactation.
After parturition which occurred in
February, the differentiation between
feeding was not possible so the
observations were initiated in June and
extended for 4 months till September.

Animals were milked twice a day,
and every month milk samples were
collected from each animal. Each sample
was analyzed for protein and fat content
with infrared method using a Funke
Gerber Lactostar analyser standardised
for goat milk. Also, the milk fatty acids
composition was determined by the gas
chromatography method after extracting
the lipids and the esterification of the fatty
acids with methanol.

The resulted methyl esters (FAME) were
separated using gas chromatograph GC
Perkin Elmer-Clarus 500, equipped with



obopyaBaH C KanunspHa KofioHa C Hemno-
nsipHa cTaumoHapHa hasa (Agilent BPX70;
60m x 0.25 mm BbTpelweH AnameTbp X
0.25um uAM) 1 NAaMbYHO -HOHU3ALIMOHEH
petektop cnopep crtaHgapt SR CEN
ISO/TS 17764-2; 2008 1 cpaBHEHM C Tbp-
rOBCKM pediepeHTeH MUKC OT 37 MacTHU
KicenvHu. Pesyntatute ca u3paseHu
KaTo rpaM mMacTHU KucenuHu/100 g obuyo
mMeTunosu ectepn (FAME).

B3etn ca npobu OT XxpaHata "
nacuwarta 3a cyxo Beulectso (CB), cypos
npoteuH (CI), eTtepHwn BewecTtBa (EE),
cypoBu BnakHa (CBn) u nenen (M) cb-
rnacHo mertoaute, npefctaseHn B Criste
(2003). XpaHuTenHata MM CTOWHOCT €
nsumcneHa cnopepg INRA (dpaHums) upes
npuiaraHe Ha Nnofo6eH NPoToKoN, paspa-
60TeH oT IBNA Balotesti (Burlacu, 2002).

BCnukn XMBOTHK OT | rpyna (MHTEH-
3MBHa cucTemMa) ca oTr/iexaaHu B 06op npwm
KOHTPO/IMpaHu YC/10BMUS Ha OKoJiHaTa cpe-
fa (BeHTMNaums, Temnepatypa, Ko3a/mnoLy
1.8 mz) M C HaMmb/IHO MeXaHu3vpaHu gei-
HOCTM (OO€eHe, pasfjaBaHe Ha XpaHWu,
U3XBBbP/ISIHE Ha OTnajauute, agantauums).
XXnBOTHWUTE ca xpaHeHn ¢ gaxba, m3umc-
leHa 3a Npon3BOACTBO Ha 3 L/rnasa/geH
(Tabnuuya 1): cnama, 0.5 kg ceHo ot nto-
uepHa n 2.2 kg/rnaBa/geH s rpaHynupaH
KOHUEHTpaTeH diypax OT Mpou3BoanuTen
oT Hwupgepnavams [cypoB npoteuH (CI)
18.5% cyxo BeuwiecTtBo (CB); 0.85 xpaHu-
TenHa eauvHuua npu naktauusa (UFL)/kg
oT CB; nogpobeH cbeTas B Tabnuvua 2].

capillary column of high polarity stationary
phase (Agilent BPX70; 60m x 0.25 mm
inner diameter x 0.25um thick film) and
flame-ionization detector according to SR
CEN ISO/TS 17764-2:2008 and comparing
with a commercial reference mix of 37
fatty acids. The results are expressed as
g fatty acid/ 100 g total FAME.

The feed and pasture were
analyzed as prepared weighed samples
and assayed for dry matter (DM), crude
protein (CP), ether extractives (EE), crude
fibre (CF) and ash (Ash), according to the
methods presented in Criste (2003). Their
nutritive value was calculated according to
INRA (France) by applying a similar
protocol developed by IBNA Balotesti
(Burlacu, 2002).

All the animals in group I (intensive
system) were kept in shelters under
controlled environmental conditions
(ventilation, temperature, surface/goat 1.8
m?) and with fully mechanized activities
(milking, food distribution, garbage
disposal, adaptation). They were fed a
ration calculated for production of 3 L/
head/d (Table 1): straw, 0.5 kg alfalfa hay
and 2.2 kg/head/d of a granulated
concentrate feed from a Netherland
producer [crude protein (CP) 18.5% of dry
matter (DM); 0.85 UFL/kg DM; detailed
composition in Table 2].

Tabnuua 1. CbhcTas Ha gaxbaTa npy MHTEH3MBHO OTr/1eXAaHe Ha KO3u
Table 1. The ration composition for intensive goat rearing system

Kg Kg DM/CB UFL PDIN PDIE Ca P
Granulated feed 2.2 1.95 1.66 205 156 2.92 17.9
paHynvpaH dypax
Alfalfa hay 0.5 0.43 0.30 38 26 8.17 0.77
CeHo oT filouepHa
Straw / cnama 0.7 0.62 0.31 14 26 1.42 0.8
Total / O6uio0 3.4 3.00 2.27 257 208 12,51 19.47

UFL = xpaHuTenHa eavHuua npu nakraums

PDIN = cMuiaem NpoTenH B TbHKWUTE YepBa CrnpsAMOo asoTa
PDIE = cMuiaeM NpPOTENH B TbHKUTE YepBa CpsAMO eHeprusata

UFL = Feed Units of Lactation

PDIN = intestinally digestible protein allowed by nitrogen

PDIE = intestinally digestible protein allowed by energy




Tabnuua 2. N'paHynnpaH KOHLUEHTpUpaH oypax — XUMmnyeckn cbeTtaB (%o)
Table 2. Granulated concentrate feed — chemical composition (%o)

CB Crn EE CBn BEB Menen BpyTtHa eHeprusa Ca P
DM CP EE CF NFE Ash Gross Energy
886 | 163.4 | 37.37 | 110.00 | 480.46 94.77 3816 Kcal 1.33 | 8.15

CbCTaB Ha rpaHynupaH qyypax: nynna oT 3axapHo LBekno 27.48%, coeB WpPOT 19.91%, NweHUYHU Tpuum
16.07%, uapesuua 13.85%, nynna oT cyweHu [6bakm 7.5%, evemuk 6.77%, kanumeB kap6oHat 3.43%,
coeBo onmo 1.93%, menaca ot ugek1o 1.50%, moHokanuues doccat 0.75%, MuHepanHu Belectsa 0.63,
con 0.18%, CI = cypoB npoteuH, EE= eTepeH ekcTpakt, CBn=cypoBu BnakHuHu, BEB=6e3a30THu
€KCTPaKTHU BellecTsa

Composition of granulated feed: sugarbeet pulp 27.48%, soybean meal 19.91%, wheat bran 16.07%, corn
13.85%, apple dried pulp 7.5%, barley 6.77%, limestone 3.43%, soybean oil 1.93%, molasses beet 1.50%,
monocalcium phosphate 0.75%, minerals 0.63%, salt 0.18%); CP=crude protein, EE=ether extract,

CF=crude fiber, NFE=nitrogen-free extractives

Mpwn rpyna S e nsnon3saH KOHUEH-
TpaTt 1 CEHO OT NoLepHa cnes KoOHTPosu-
paHa 1 orpaHuyeHa nawla oT Mecew, anpus.
>KnBoTHUTE mMmaT cBOGOAEH [ocTbn (OT
8.00 po 16.00 u.) 0O NOCTOAHHO nacwuiie
cbC cbcTaB 30% 60608uK (Trifolium repens,
Trifolium pratense, Medicago falcata) u
70% xuTHU pacTeHuns (Festuca vallesiaca,
Lolium perenne, Bathriochloa ischaemum,
Stipa capilata, Poa bulbosa, Agropyron
repens, Poligonum aviculare, Taraxacum
officinalis, Dactylis glomerata). Jax6ata
3a rpyna S, MsynciieHa 3a npov3BoACTBO
Ha 2.5 L/rnaBa/neH e npeactaBeHa B
Tabnuua 3.

The S group had concentrate and
alfalfa hay administration after controlled
and restricted grazing starting to April.
The animal had free access (8.00 a.m-
400 p.m.) to a permanent pasture,
constituted by 30% leguminosae
(Trifolium  repens, Trifolium pratense,
Medicago falcata) si 70% graminee
(Festuca vallesiaca, Lolium perenne,
Bathriochloa ischaemum, Stipa capilata,
Poa bulbosa, Agropyron repens,
Poligonum aviculare, Taraxacum
officinalis, Dactylis glomerata). The ration
for S group, calculated for production of
2.5 L/ head/d is presented in Table 3.

Ta6r||/|u,a 3. CbcTaB Ha ,u,a>i<6aTa npun NONynMHTEH3MBHa CUCTEMa 3a oTrnexaaHe

Ha Ko3un
Table 3. The ration compaosition for semi-intensive goat rearing system
Kg KgCB/DM | UFL | PDIN | PDIE Ca P

MacuwHo otrnexpaHe | 8.00 1.36 1.28 103 95 12.2 4.08
Grass pasture
CeHo oT fouepHa 0.20 0.17 0.11 15 10 2.38 0.34
Alfalfa hay
Llapesuua / Corn 0.45 0.39 0.53 35 43 0.12 1.13
Euemuk / Barley 0.25 0.22 0.24 15 18 0.18 0.88
O6uwpo / Total - 2.14 2.16 168 166 14.88 | 6.43

UFL = xpaHuTesiHa eguHuLa Npu nakrauus

PDIN = cMnnaem npoTenH B TLHKUTE YepBa CnpsMo a3oTa
PDIE = cMunaeM NpoTerH B TbHKUTE YepBa CNpsaMO eHeprusTa

UFL = Feed Units of Lactation

PDIN = intestinally digestible protein allowed by nitrogen

PDIE = intestinally digestible protein allowed by energy

>XnBoTHuTe OT rpyna E ca otrnex-
JaHN MpU eKCTeH3VBHW YC/IOBUA, umaxa
CcBOOOJEH AOCTBHMN A0 nacuile oT anpui
(8.00 4.-16.00 u4.), cbcTaBeHO OT 50%

The E group, reared under extensive
conditions, had free access starting from
April to pasture (8.00 a.m-4.00 p.m.),
constituted by 50% leguminosae (Trifolium



60608BUK (Trifolium sp., Vicia spp.) n 50%
xnTHmn (Festuca vallesiaca, Lolium perenne,
Taraxacum officinalis, Dactylis glomerata),
Ha 6pera Ha peka [lpaxoBa (paBHUHHA
noL); Te He ca nosyyaBanun Apyr dypax.
CpepgHoTo cbabpxaHue Ha CI1 B npobute
oT nacuvueTo e 16.1% CB, a xpaHutenHara
My cToiiHocT e 0.95 UFL/kg ot CB.

Pe3yntatute ca cratnctnyecku ob-
paboTeHn upe3 efAHOAKTOpPeH Aaucnep-
CVMOHEH aHann3, M3MN0s3Baiiku KOMITbp-
HaTta nporpama Excel 3a Windows.

PE3YJITATU N OBCBXXOAHE
Mne4yHocT
MneyHnat pobus Hamanssa B
TeueHMe Ha MeceuuTe Ha fakrayusTa
(durypa 1), gokaTo TeNecHOTO Terno Ha
KO3WTe He rnokasBa 3HauduTenIHa NpomsHa
no Bpeme Ha onuta. CpegHarta mMeceyHa

sp., Vicia spp.) and 50% graminee (Festuca
vallesiaca, Lolium perenne, Taraxacum
officinalis, Dactylis glomerata) grazing on
the banks of Prahova River (plain area); it
received no other feeds. The average CP
content of pasture was 16.1% of DM and
its nutritive value 0.95 UFL/kg DM.

The results were processed
statistically for one-way variance using
Excel for Windows computer program.

RESULTS AND DISCUSSION
The milk production
The milk yield decreased along the
months of lactation (Figure 1) while the
body weight of goats did not show any
significant change along the trial. The
monthly average yield did not statistically

M/I€YHOCT He ce pasnuyasa | differ among the groups.
CTaTUCTUYECKN Cpej, rpynuTe.
2.5
2 _—
1.5
——group |
1 —il—group S
group E
0.5
(¢]
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®ur. 1. CpeeH MieyeH [OGUB 3a TPUTE TPyNnM KO3U NMpPe3 MeCceuMTe Ha onuTa

(L/rnaBa/peH)

Fig. 1. Average milk yield for the 3 goat groups in the months of trial (L/ head/d)

CbCcTaB Ha M/ISIKOTO

He ca oTKpuTW 3HAYMTETHN NpoMe-
H/U B CbAbPXaHMETO Ha NMPOTEUHM U Mas-
HAHM B M/ISIKOTO nNpe3 HabnwaaBaHus
nepvog Ha naktauusa (Tabnuua 4). Mpyna
S n E noka3BaT 3HAYUTE/IHO MO-HWCKO
CbAbpXaHne Ha Ma3HUHK CaMo NPE3 toHMU,
HO Mpe3 BCUYKM OCTaHa/IM Meceuu Hsama
3HAUUTENHN PA3/INKL NPU NPOTENHU WK
MasHUHW Mexay rpynute. ToBa HUCKO

The milk composition

No significant changes in the
protein and fat content in the milk during
the monitorized lactation period were
found (Table 4). Group S and E showed
significantly lower fat content only in June
but in all other months there were no
significant differences between groups for
protein or fat.



HMBO Ha Ma3HWHW NPEe3 HHW MOXe Aa ce
006sicHM ¢ (pakTa, 4ye CaaHckaTa ko3a e
MHOrO MOAAT/IMBA Ha TOMJIMHEH CTpPeC,
KOETO MOXe CWJHO Ja MoB/usie Ha
04YaKBaHOTO Ka4yecTBO Ha M/ISIKOTO npes
roguHata (Kljajevic, 2018).

This low fat level in June can be explained
by the fact that Saanen goats are very
prone to heat stress, which could strongly
affect the expected quality of goat milk
through the year (Kljajevic, 2018).

Tabnuua 4. CpefieH cbCTaB Ha MNSKOTO (%) 3a BCekn Mecel, OT onnuTa
Table 4. The average milk composition (%) in each month of the trial

Mpyna 1/ Group | Mpyna S/ Group S Mpyna E / Group E
MpoTtenH | Ma3HuHK | [lpoTenH | Ma3HuHKM | [lMpoTenH | MasHWHK
Protein Fat (%) Protein Fat (%) Protein Fat (%)
(%) (%) (%)
FOHn / June 3.14+0.19 | 3.84+0.91 | 3.09+0.13 | 3.18+0.26 | 3.26+0.75 | 2.61+0.42
KOonwn [ July 3.27+0.67 | 3.72+0.35 | 3.31+0.08 | 3.88+0.22 | 3.15+0.79 | 3.22+0.50
ABryct / August | 3.59+0.62 | 3.80+0.67 | 3.53+x0.09 | 3.79+0.60 | 3.31+0,66 | 3.49+0.40
Centemspu 3.53+0.45 | 3.56+0.55 | 3.58+0.27 | 3.83+0.37 | 3.37+0.50 | 3.91+0.73
September

Mpodonn Ha MeYHUTe MacTHUTE
KMcennHu

Kakto e nokasaHo B Tab6nuua 5,
Hali-B/cokata CTOMHOCT Ha HacuTeHuTe
MacTtHu kucenvHn (HMK) B MAskoTo Ha
Ko3n ot rpyna S e 71.31%, koeTo CbLo €
3HAUUTEsIHO pasnnuHo cnpsamo rpyna |
CbC CTOMHOCT OT 65.26%. Tasn pasnivka
ce Ob/mkM Ha mupucTuHoBata C14:0 wu
naniMmutmHosata C16:0 KMCesIMHWU, KOUTO
MMaT Heo4yakBaHO Hai-BUCOKM CTOMHOCTY
B rpyrna S, ocobeHO npe3 aBryct u cen-
TemBpu. HmueBo 68.36% B rpyna E He ce
pasnnuyaBa OT CTOWHOCTTA Ha rpyna |;
oyeBMAHa pasvka uMa camo npwu
cteapuHoBarta kucenuHa C18:0, KoATO e
MHOro Mo-Bucoka B rpyna E, cboTBeTHO
10.02% oTkonKoTO 6.96% B rpyna | n
5.73% B rpyna S. Noapo6HO uscnesBaHe
3a pasnpegeneHnero Ha HMK nokasa
NOCTOAHHO HWBO B rpynata | u E, n nexko
yBenuyeHune B rpyna S npes meceuuTte Ha
eKcrnepumeHTa.

The milk fatty acids profile

As depicted in Table 5 the level of
saturated fatty acids (SFA) in the milk of
goats from group S is the highest value,
71.31%, which is also, significant different
to level 65.26% of the group I|. This
difference is due to the myristic C14:0 and
palmitic  C16:0 acids which had
unexpected highest values in group S,
especially in August and September.

The 68.36% level in group E is not
different than group | value; an evident
difference is only for the stearic acid
C18:0 which is much higher in group E,
respectively 10.02% than 6.96% in group |
and 5.73% in group S. A detailed
examination of the distribution of SFA
showed a constant level in group | and E,
and a slight increasing in group S through
the months of the trial.




Ta6bnuua 5. MNpodma Ha MEYHUTE KUCESIMHU 3a MeceuuTe Ha eKcrnepumeHTa
(9/100 g MeTuUI0BM eCTEPU HA MACTHUTE KUCETMHN) CPeaHU CTOMHOCTM + SD
Table 5. Milk fatty acids profile for the months of trial (g/100 g FAME) — mean

value + SD
group | group S group E
Cc4.0 0.08+0.05 0.05+0.02 0.05+0.02
C6:0 1.48+0.31 1.31+0.16 1.41+0.20
C8:.0 2.84+048 | 2.46+0.31 | 2.95+0.47
C 10:.0 9.34+£1.02 9.07£1.02 | 10.19+1.56
C11:0 0.27+0.08 | 0.31+0.08 | 0.23+0.06
C12:0 4.85+0.79 | 4.22+0.75 | 4.25+0.79
C 13.0 0.05+0.02 0.09+0.02 0.08+0.01
C 14:.0 9.77+0.48 | 12.04+1.16 | 10.64+1.48
C14:1 0.24+0.13 0.52+0.13 0.40+0.06
C 15.0 0.33+0.12 0.42+0.08 0.34+0.06
C15:1 0.89+0.20 | 1.43+0.24 | 1.21+0.14
C 16:.0 28.73£1.54 | 34.87+5.13 | 27.61+2.92
C1i6:1 1.40+0.21 | 1.33#0.31 1.46+0.28
C17:0 0.53+0.12 | 0.62+0.12 | 0.46+0.06
Cc17:1 0.63+0.09 0.82+0.14 0.76+0.11
C 18:0 6.96+1.25 | 5.73+1.13 | 10.02+2.18
C 18:1n9c 25.1842.01 | 18.38+2.45 | 20.12+2.86
C-18:2tr9,12 0.41+0.04 0.40+0.13 0.97+0.25
C-18:2cis9,12 3.83+0.21 | 2.39+0.30 | 2.44+0.32
C 20:0 0.02+0.03 0.10+£0.04 0.14+0.06
C 18:3n6 0.01+0.00 | 0.11+0.07 | 0.15+0.07
C 20:1n9 0.09+0.01 | 0.12+0.06 | 0.15+0.08
C-18:3cis9,12,15 0.34+0.01 0.96+0.21 1.52+0.29
CLA(C18:2n 9c11t) | 0.30+0.01 | 0.42+0.09 | 0.67+0.19
C 20:2n6 0.13+0.08 0.18+0.07 0.18+0.07
C 20:3n6 0.16+0.23 0.07+0.06 0.09+0.05
C 20:3n3 0.07+0.05 | 0.05+0.04 | 0.10+0.00
C 20:4n6 0.13+0.11 0.14+0.04 0.14+0.04
SFA 65.26+2.27 | 71.31+3.39 | 68.36+3.65
MUFA 28.43+1.99 | 22.60+2.80 | 24.10+3.15
PUFA 5.38+£0.50 4.71+0.65 6.26+0.75
UFA 33.81+2.12 | 27.31+3.31 | 30.36+3.60
PUFA w -3 0.64+0.02 1.38+£0.25 2.19+0.33
PUFA w -6 4.67+0.46 3.28+0.46 3.97+0.49
w -6/w -3 7.40+0.79 | 2.54+0.39 1.86+0.23
HVBOTO Ha MOHOHEHacUTeHuTe The monounsaturated fatty acids
mMacTHu kucenvHu (MHMK) e 3HauutenHo | (MUFA) level is  significantly
BNCOKO (28.43%) B rpyna | B cpaBHeHue ¢ | (28.43%) in group | compared with

22.60% B rpyna S n 24.10% B rpyna E.
ToBa HUBO Ce AbJ/IKM Ha KOHUEeHTpauumaTa
Ha uuc-onenHosa kucesmHa, C18: 1n9c,
KOATO MpPUCHCTBA B  KOHLLEHTpUpaHus
dypax B rpyna |, KakTo e nocoyeHo ot

22.60% in group S and 24.10% in group
E. This level is due to the concentration of
cis-oleic acid, C18:1n9c, indeed present
in the concentrate feed of the group | as
mentioned by the producer. But the group



npoussogutensa. B rpyna S uma Hakou
HeoyaKBaHO BWCOKWM CTOMHOCTU 3a Kuce-
nnHa C14:1 (0.52%), C15:1 (1,43%) wu
C17:1 (0,82%) v ToBa e nNpuynHaTa, nopa-
An KoAaTo HMBOTO Ha MHMK B rpyna S e
MOHWKEHO Mpe3 MeceuuTe HU-CenTem-
Bpu, Aokato B rpyna | m E HuBOTO e
OTHOCUTE/THO NOCTOSIHHO.

HvBOoTO Ha  nNOMUHEHacuTeHuTe
MacTHu kucenunun (MHMK) e 3HaunTenHo
BUCOKO B rpyna E (6,26%) B cpaBHeHue C
5.38% B rpyna | n 4.71% B rpyna S.
YBenuyenneto Ha NMHMK B rpyna E ce
Ob/DKN  Ha ToNAMOTO CbAbpXaHWe Ha
nnHonoBa kucenuHa, C18:2n n anda-
NIMHOMeHoBa KucenuHa, C18:3cis9,12,15
npu nawa. CnegosareniHO MASAKOTO MMa
Hai-roneMm CTOMHOCTY MpK Te3n Kucenu-
HNW n 3a CLA (koHlrupaHa /nvHoOMNoBa
KncenuHa C18:2n 9clit). MskiountenHo
nonoxutenHusa edpektu sbpxy NMHMK npum
nawara e nocoyeH npu Ko3u U oBuUe OT
aBTopuTe Soryal (2004), D'Urso (2008),
Tsiplakou (2006). CLA kaTo 4acT OT cnek-
Tbpa Ha MNMHMK 3aemaT BaXHO MACTO B
npoy4ysaHuATa npes nocnegHute 15 roam-
Hu (Cabiddu, 2004; Sanz, 2007) nopaau
6uonornyHata MM OyHKUMS, nogobpsiea-
wa 3gpaseto. CLA ce ob6pasyBa rnaBHO
ypes M3oMepusauma Ha JIMHOMOBA Kuce-
NIMHa ¢ nomMoLlTa Ha aHaepoba Butyrivibro
fibrisolvens B Tbpbyxa. KoHuUeHTpauymaTa
Ha CLA B CypOBOTO M/ISIKO U MJIEYHUTE
NnpoaykT Bapupa B 3aBUCUMOCT OT
pasfiMyHM hakTopy Kato nopoga, Ce3oH,
XpaHeHe Ha XWBOTHUTE. B KOHTekcTa Ha
HacToAwmAT ekcnepumeHT, CLA ce Bnuge
OT KayeCcTBOTO Ha /fMBagHata TpesBa WU
HWBOTO ce nofobpsiBa upes nogxpaHeaHe
C naiua, Kakto ce BMxaa OT pesynraruTe:
0.67% B rpyna E, 0.42% B rpyna S B
cpasHeHue ¢ 0.30% B rpyna |.

Mpyna E vmMa Hali-BMCOKO HMBO Ha
TpaHc-nuHonosa kucenuHa (0.97%), a
rpyna | vMa Hai-BMUCOKO HMBO 3a LMC-
nnHonosa kucenuHa (3.83%). B rpyna S
uuc-niMHonoBaTa KucennHa vma no-Hucka
CToliHOCT (2.39%) B cpaBHeHMe ¢ rpyna E
(2.44%) wn TO3M cpepeH pesynTtaTt e no-
B/IMAH OT naiuara npes aBrycT U cenrtem-

S had some unexpected high values for
C14:1 acid (0.52%), C15:1 (1.43%) and
C17:1 (0.82%) and this is the reason that
MUFA level in group S is the only
decreased through the months June-
September while in group | and E the
level is relatively constant.

The polyunsaturated fatty acids
(PUFA) level is significantly high in group
E (6.26%) comparing with 5.38% in group
I and 4.71% in group S. The increasing of
PUFA in group E is due to a great content
of linoleic acid, C18:2n and alpha-linolenic
acid, C-18:3c¢is9,12,15, in pasture.

Consequently, the milk had the greatest
values for these acids, and for CLA
(conjugated linoleic acid C18:2n 9c11t).
The positive effect of pasture on milk
PUFA has been reported by many authors
for goats or sheep - Soryal (2004),
D’Urso (2008), Tsiplakou (2006). The CLA
as part of PUFA acids spectrum take an
important place in the studies during the
last 15 years (Cabiddu, 2004; Sanz, 2007)
because of their health improving
biological function.

CLA is formed mainly via isomerization of
linoleic acid wusing the anaerobe
Butyrivibro fibrisolvens in the rumen. The
CLA-concentration in raw milk and milk
products varies with different factors as
breed, season, animal nutrition. In the
context of our trial the CLA is influenced
by the quality of meadow grass and
indeed, the CLA level is improved by
grazing feeding as can be observed by
the results: 0.67% in group E, 0.42% in
group S compared with 0.30% in group I.

Group E has the highest level for
trans-linoleic acid (0.97%), and group |
has the highest level for cis-linoleic acid
(3.83%). In group S, the cis-linoleic acid
has lower value (2.39%) than group E
(2.44%) and this average result was
influenced by the August and September
pasture for group S. As previously



Bpy npu rpyna S. Kakto belle oTbens-
3aHo no-paHo, nacuvara nosnusAsar Ls-
JIOCTHOTO CbAbpXaHWe Ha MacTHU Kuce-
JIHWX Npe3 Te3n MeceLu.

HuBoTO Ha anda-nMHoneHoBarta
KucesnvHa € 5 NbTU NO-BUCOKO B rpyna E
(1.52%) n 3 NbTU NO-BUCOKO B rpyna S
(0.96%), otkonkoto B rpyna | (0.34%).
TOBa e 6naronpusaTeH eekT 3a noTpebu-
TeNnTe Ha MISIKO, KaKTO Beye e U3BECTHO.

B 4oBeLWKOTO XpaHeHe cneunasHo
BHMMaHWe ce OTAesi Ha HeHacuteHute
abnrosepwxHn omera-3 (MHMK ®-3) wu
omera-6 (MHMK w-6), Tbii KaTo Te npe-
JoTBpaTsaBaT KOPOHapHUTE W CbpPAEYHO-
Cb0BY 3abonsiBaHusa B HacToAweTo u3-
c/iefBaHe HMBOTO Ha W-3 MacTHUTE Kuce-
JIMHW ce yBeNinyaBa, Tbil KaTo XpaHeHeTo
ce ocbulecTBaBa 4pe3 nawa: 2.19% B
royna E (camo nacuwHO wu3xpaHBaHe),
1.38% B rpyna S (4aCTUYHO NacCULLHO
usxpaHsaHe) u camo 0.64% B rpyna | (6e3
nacvwa). CbOTHOLEHNETO Ha MAaCTHU Ku-
cenvHn w-6/w-3 nog 4, KakTo e npenopb-
YyaHo OT EKcnepTHUs koMuTeT Ha OpraHu-
3aumaTa no XpaHute W 3emepesniveTo,
MOXe fia Nnokaxe, Ye TeCTBAHOTO MJISIKO €
C HUCBK PUCK 3a YOBELIKOTO 3apase. B
HaCTOALLETO NPoy4YyBaHe CbLOTHOLUEHMETO
Mexay Tesu [ABe rpynu MacTHWU KUCETUHU
e 7.40 3a mngako ot rpyna | n Hamansasa
npu MHOro gobpu CTOMHOCTW 3a rpynata
S n E, cvorBetHO 2.54 n 1.86. Te3u
CTOMHOCTM MOKa3BaT, 4Ye MAKOTO OT
nawa Ha Ko3u e C HUCHbK PUCKOB pakTop
3a YOBELLKOTO 34pase.

N3BOAN

HacToAwoTo npoyyBaHe MOTBbLPX-
JaBa 6/1aroTBOPHOTO B/IMSIHWE HA NacuLLl-
HOTO XpaHeHe BbpXy npoduia Ha macT-
HUTE KNCE/INHU OT KO3€ MJ/IFKO Ypes3 Hauu-
YneTo Ha BUCOKO CbabpxaHme Ha CLA,
w-3 N W-6 kncennHn. C ysenmyasaHe Ha
nponopuuaTa Ha NacuLHOTO U3XpaHBaHe
npu KO3uTe, KOHLEHTpaunsaTa Ha OCHOBHUTE
rpynu MacTHW KUCENNHN Ce NPOMEHS: NOBU-
waBa ce HuMBOTO Ha [MHMK, HMBOTO Ha
MHMK Hamanssa, HMK He ce Bnvse, CboT-
HOLLEHMETO W-6/w-3 HamasisiBa 61130 ¢ 2.

10

observed, the modification of this pasture
quality influenced all the fatty acids
content in these months.

The alpha-linolenic acid level is 5
times higher in group E (1.52%) and 3
times higher in group S (0.96%) than in
group | (0.34%). And this is a beneficial
effect for milk consumers as already
known.

In the human nutrition a special
attention is dedicated to omega-3 (PUFA
w-3) and omega-6 (PUFA w-6) unsaturated
long-chain fatty acids because they prevent
coronary and cardiovascular diseases.

In our study, the level of w-3 fatty acids is
increasing as the feeding is based on
grazing: 2.19% in group E (only pasture),
1.38% in group S (partial pasture) and
only 0.64% in group | (not pasture).

The fatty acids ratio w-6/w-3 below 4, as
recommended by Food and Agriculture
Organization Expert Committee can
indicate that the tested milk is at low risk
for human health. In our study, the ratio
between these two groups of fatty acids
was 7.40 for milk of group I, and
decreased at very good values for group
S and E, 2.54 and 1.86, respectively.

These values indicate that milk from
grazing goats is with low risk factor for
human health.

CONCLUSIONS

This study confirms the beneficial
influence of pasture to goat milk fatty
acids profile by the presence of high
content of CLA, w-3 and w-6 acids.

With advance of pasture proportion in
goats feeding the concentration of the
major fatty acid groups changes: PUFA
level increase, MUFA level decrease, SFA
is not influenced, ratio w-6/w-3 is lowering
near 2.



OcBeH TOBa, NPOYy4YBaHETO MOKa3Ba
BMCOKaTa OuonormyHa CTOMHOCT  Ha
nopoga CaaHcka Ko3a, KoATO e aobpe
agantTmpaH KbM PYMbHCKATE CUCTEMM 3a
oTrniexaaHe W npousBexga MASKO C
MHOro f06po KayecTBO. B 3akntoueHue,
TpsibBa fa ce noguyeprae, Ye MacUWHOTO
usxpaHeaHe nogob6psisa npodmna Ha
M/IEYHUTE MACTHUW KUCeNMHK, 6e3 aa nva
BpeAHO Bb3JENCTBME BBPXY MJeyHaTa
MasHWHa UK NpoTeunHa.

BNNATO4APHOCTU

HacTosileto npoy4yBaHe e 4acT OT

Also, this study demonstrates the
high biological value of the Saanen bred
which is well adapted to Romanian
rearing systems and produce very good
quality milk.

Finally, it has to be underlined that
pasture improves milk fatty acid profile
without detrimental effects on milk fat or
protein.
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PE3IOME

OcHOBHaTa LUe/sT Ha HacTOoSLEeTO
npoyysaHe € OLeHKa Ha kayecTBOTO Ha
NPACHOTO M/AKO, CbOPAHO OT MJEeYHU
depmu 0T usnaTa Teputopus Ha Kocoso,
KaTto 4JacT OT HauuoHa/nHaTa nporpama
,[1pO3PaYHOCT U HEYTPasIHOCT Ha Meuy-
HUTEe npobu”. Cnopea HauMoHaNeH agmu-
HucTpatmeeH yka3 Ne 20/2006 Ha MwuHuc-
TEPCTBO Ha 3eMefenneTo, XpaHuTte u
CEJICKUTE paiioHN OTHOCHO CTaHgapTuTe
3a KayecTBO, MPSCHOTO MJISIKO Ce Kiacu-
dvuMpa B YeTUpM Kfaca Bb3 OCHOBa Ha
o6wua 6poii Ha Oaktepunte (TBC) n
comatnyHn knetkn (SC). Okono 2000
MIEYHN DEPMU C EXEeLHEBHO MJIEKOMpPO-
M3BOACTBO OT npubnumautenHo 185 000 |
ca 13bpaHn 3a B3eMaHe Ha npobu. O6Lo
9663 Npobu OT NPSICHO MAISIKO ca CbopaHn
B nepvoja ot v Ao gekemspu 2019 r.
VM3non3eaH e HaTpUeB as3ug Kato KoOHcep-
BaHT. MpobuTte ce cbxpaHsABaT Ha XM1agHO
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SUMMARY

The main purpose of this study is
the assessment of quality of the fresh milk
collected from the dairy farms throughout
Kosovo, as a part the national program
“Transparency and Neutrality of Milk
Samples”.

According to the national administrative
instruction No. 20/2006 on milk quality
standards, fresh milk is classified into four
classes based on Total Bacterial Count
(TBC) and Somatic Cells (SC).

Around 2,000 dairy farms with a daily milk
production of approximately 185,000 L
were selected for sampling. In total, 9,663
samples of fresh bulk milk were collected
during July-December 2019.

Sodium azide was used as a preservative.
Samples were kept cool during transport



no Bpeme Ha TpaHcnopTupaHe un ce
npegasat B KocoBckaTa BeTepuHapHa
nabopartopuss no xpaHute. bpoaT Ha
H6akTepumTe € aHanusMpaH ¢ NoMoLLTa Ha
BactoScan' uype3 u3mepBaHe Ha OTAes-
HUTE KNeTkn Ha 6GakTtepuute B CYpPOBO
M/ISIKO, JOKaTO COMaTU4HWUTE KNEeTKu ca
aHa/M3MpaHu ¢ nomoLyTa Ha Fossomatic™.
HacTtoawwuTe gaHHW nokassat, 4ye 3 920
(45.56%) ot 9 663 Npobu ca KnacuPuuu-
paHn kato EkcTpa knac, 1.132 (11.71%)
kato Knac |, 1563 (16.18%) kaTo Knac Il n
3.048 (31.55%) ca knacudmympaHn KaTo
knac lIl.

Hactoswute paHHM He nokaseart
ronIsIMO OTK/IOHEHVE BbB BPb3Ka C HaLMOHa-
neH agmMuHucTpatmeeH yka3 Ne 20/2006.
Moxem Aa 3aki4yMM, Ye KayecTBOTO Ha
M/SISIKOTO B KOCOBO € Hajg CcpefHoTo
KayecTBo M e 6Ge3onacHo 3a obuiecTse-
HOTO 34paBe c/fepq TOon/IMHHa 06paboTka,
Kato nactbopusaums (HTST) u ctepunu-
3aums (UHT).

KntovoBn pymun: MNpsCHO  MAISIKO,
MneyHa diepma, 06L, Opoit GakTepun,
COMaTU4YHU KIETKM, 060pyABaHe 3a Npoom

yBO/[,

MAsKOTO M HEeroBuTe MPOAYKTU ca
Ba)XEH W3TOYHMK Ha XPaHUTEsIHN BeLlec-
TBa, NpefoTBpaTsaBallM HAKOKO 3ab0ns-
BaHWs, BbMPEKN Ye npu onpeaeneH 6poi
Xopa Morat ga ce nosiBu OoTpuuartesiHo
Bb3/elicTBME KaTO NakTo3Ha Manabcopob-
ums uam npoteuHosu aneprum (Pereira,
2014). Uenta 6e pga ce npepocTtasu
akTyasHa uHdopmaums 3a obwus 6poi
GaKkTepUM M COMATUYHW K/IETKU, KOETO
MOHaCTOSILLEM CE€ cuuTa MO0-BaXHO OT
nogpo6HNTE [AaHHM OTHOCHO (OU3NKOXU-
MUYHUTE XapaKTePUCTWKKU, KaTo Hampu-
Mep MasHeHW, NPOTEeWH, NakTos3a, Kuce-
JIVHHOCT, M/TbTHOCT NPV TOYKA Ha 3aMpb3-
BaHe, o6Lla cyxa maca 1 T.H., MOHexe ca
CBbp3aHu C 00WECTBEHOTO 34paBe 1 6es-
onacHocTTa Ha xpaHute. OCBEH TOBa, MJley-
HUTE MPOAYKTU U CbOTBETHO CYpPOBUHUTE
3a MJ1IEKONPoOmn3BOACTBOTO TpsibBa Aa 6baart
npoussefeHn 1 npepaboTeHn Npu CTporu
KOHTPO/IHM MepKu 3a p[a ce [ocTurHe
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and submitted to the Kosovo Food and
Veterinary Laboratory for testing. TBC
were analyzed by using BactoScan™ by
measuring the individual bacteria cells in
raw milk, whereas SC were analyzed by
using Fossomatic™.

Present data show that 3,920 (40.56%)
out of 9,663 samples were classified as
Extra Class, 1,132 (11.71%) as a Class |,
1,563 (16.18%) as a Class Il and 3,048
(31.55%) were classified as Class Il (LUV
2019).

Present data do not show a big
deviation in relation to national
administrative instruction No. 20/2006.
We can conclude that milk quality in
Kosovo is above average quality and
could be safely used for public health after
heating treatment such are Pasteurisation
(HTST) and Sterilisation (UHT).

Key words: fresh milk, dairy
farmer, total bacteria counts, somatic
cells, samples equipment

INTRODUCTION

Milk and its products are an
important source of nutrients preventing
several human diseases, although
negative effects such as lactose
malabsorption or proteinic allergies may
happen at a certain number of people
(Pereira, 2014). The purpose was to
provide real information for the total
number of bacterial and somatic cells,
nowadays is being considered much more
important than given more datas about
physical-chemical parameters such are
fat, protein, lactose, acidity, density
freezing point, total dry mass etc.,
because they have to do with public
health and food safety.

But, also dairy products respectively raw
material milk production, should be
produced and processed under strictly
control measures to achieve the
appropriate level of public health



CbOTBETHOTO HMBO 3a MpegnasBa-He Ha
06LLeCTBEHOTO 3A4paBe OnpeaeneHn upes
xurneHHarta npaktuka (CAC/RCP 57-2004).

Bnactute B KocoBo ca ogobpunu
afMUHUCTPaTMBHA WHCTpyKuma (Al) B
cboTBeTcTBNE ¢ [AupektuBa Ne 92/46/EVO
OTHOCHO CTaHZapTuTe 3a KayecTBO U Ka-
Teropusaumsi Ha NPSACHOTO  (CypoBO)
mnsiko (A.l., Ne 20/2006). Cnopep Hes ca
yCT@HOBEHU nokasatesimTe U TAXHaTta
npoBepka, akTMBHOCT Ha B3eMaHe Ha
npo6u, cTaHZapT 3a M/ISKO U KiacoBe
kareropusaums (Ekctpa, I-su, Il-pn n lll-Tn).

3a fga ce cfegu KayecTtBOTO Ha
MNAKOTO ca uscnegsann OBB un CK. Chne-
poBateniHo OBb npeacTtaBnsia 6post Ha
6akTepuasiHiTe KO/IOHMM Ha KO/I0HMOobpa-
3yBaula eguHuua (CFU)/ml, koeto e noka-
3aten 3a 0buwa XMrmeHa BbB Bpb3Ka CbC
CTOMAHCKOTO 300TEXHMYECKO yrpaB/ieHmne,
06LLOTO MUKPOBUOIOTUYHO CBHCTOSIHNE Ha
NpoAyKTa N CaHUTapPHO-XUTMEHHUTE YCJIO0-
BMS, MPU KOUTO TOW € nMpou3BedeH, npe-
paboteH unu cbxpaHsasaH (Dibra, 2011).
XurneHata Ha KMBOTHUTE, [OOWSHUTE
yCTpoiicTBa, 0060pyABaHETO W OKosiHaTa
cpefa ca onpegensawm aktopu, Kakto v
N3NCKBAHETO 3a He3abaBHO oOXxsaxpaaHe
2 °C - 8 °C. Kato ce uma npeasug
HeyTpasnHo pH ot 6.4-6.8 n xpaHutenHure
BELLECTBa, MJIAKOTO € npuB/ieKaTenHa
XpaHa 3a 6akTepuasiHo 3aMbpcsBaHe. OT
Apyrata cTpaHa COMaTU4YHWUTE K/ETKM
npomsxoxaar oOT KpbBTa (nmMmMcouunTty,
NEBKOLMTN, MOHOUMTW, €EpUTpoLMUTA) 1
BUMETO (LMLKW, KaHan u xnesn). bpost
UM 3aBUCK OT MATOreHHOCTTa Ha MUKpPO-
opraHusmuTe, peakuuaTa Ha UMyHUTETa,
OKOo/HaTa cpefa, nakraumsaTa, XxurneHaTta,
NnofoB LUWKbJ, CTPEeC, XPaHUTEsSHU U
300TexHu4yeckn ycnosus (Bijo, 2012).
ComaTu4yHuTE KIEeTKM MokKassaT Bb3nasiu-
TeNeH NpoueC Hai-Beye u no-cneumasiHo
B MJleyHaTa >J/esa, nokassall, KJIMHWUYEH
N cyb6knMHu4eH mactut (Schukken et al.,
2003). Koarynasa oTtpuuaTenHu ctaguno-
Kokun, Corynebacterium spp, Streptococcus
uberis ca HaKon OT natoreHuTe, NPUYMHS-
Bally MacTuT, OTKpUTN A0 83% OT BCUUKU
MJ/IEYHM NPO6K, NOKa3BaLLM Ha/TMYMETO Ha
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protection determined in code of hygienic
practise (CAC/RCP 57-2004).

Kosovo Authorities have approved
Administrative  Instruction ~ (A.l) in
accordance with Directive N0.92/46/EEC
on Quality Standards and Categorization
of Fresh (raw) Milk (A.l., No. 20/2006). On
this guideline are established indicators
and their verification, sampling activity,
milk standards and categorization classes
(Extra, I-st, 1l-nd and llI-rd).

To monitor the quality of milk
among the parameters being tested are
TBC and SC. Hence the TBC represents
the number of bacterial colonies per unit
CFU/ml and it's an indicator of general
hygiene in relation to farm zootechnical
management, the overall microbiological
condition of product and sanitary-hygienic
conditions under which the product was
produced, processed or stored (Dibra,
2011). The hygiene of animal, milking
device, equipmenets and environment are
determining factors same as the require-
ment for immediate cooling 2 °C - 8 °C.

Taking into account the pH neutral 6.4-6.8
and nutrients, milk is attractive food for
bacterial contamination. On the other side
the Somatic Cells originates from blood
(lymphocytes, leucocytes, monocytes,
erythrocytes) and udder (teat, canal and
glands) and their number depends on
pathogenicity of microorganisms, immunity
response, environment, lactation, hygiene,
estrous cycle, stress, food and zootechnic
conditions (Bijo, 2012).

SC shows the inflammation process
mostly and specifically on the udder gland
displaying clinical and subclinical mastitis
(Schukken et al., 2003).

Negative coagulase staphylococci,
Corynebacterium  spp,  Streptococcus
uberis, are some of the pathogens

causing mastitis found on up to 83% of all
milk samples showing the presence of



CK > 100 000 knetku/ml (Schwarz, 2010).
Kateropmsauua Ha kpaBe M/ISKO criopep,
Knacose: Ekctpa < 80 000; | < 100 000;
Il < 300 000; Il < 500 000 (OBB) wu
EkcTpa < 300 000; I <400 000; Il <500 000;
Il £ 750 000 (CK) (A.l.,, Ne 13/2011). OT
rnefgHa Toyka Ha 6e30MacHOCT Ha XpaHu-
Te, 3a HenpepaboTeHO M/ISIKO NokasaTesis
OBb Tpsa6bea ga 6bae < 100 000 knetku/ml
npu temnepatypa 30°C, gokato 3a CK <
400 000, npu ycnoBue 4ye M/SAKOTO Tpsi6ea
ha ce obpaboTBa TepmuyHo (Hapenba Ne
12/2011). Ka4yecTBOTO Ha M/AKOTO €
BaXHO 3a 34paBeTo Ha xopara, npepa-
6oTkaTa Ha MJ/IAKOTO W Npou3BOAUTEN-
HocTTa Ha thepmepute (More, 2009).

MATEPWNAN N METO4WA

OnuTbT BK/IOYBA TecTBaHe Ha
MAEeYHN Npobu 3a onpepfensiHe Ha o6uy
6poin 6akTepun (OBB) n comatnyHuTe
knetkn (CK) 3a nepuoga tonu-gekemepu
2019 r. B3eTn ca obwo 9 663 npobu ot
CYypOoBO KpaBe MAAKo OT Hag 2000 ctonaH-
CTBa, KOMTO ca BK/KOYEHW B MNpaBUTESI-
CTBEHA Nporpama 3a Npo3paYyHoCT U HeyT-
pasiHOCT Ha MJIeYHW NPOo6U, AeHHOCT, KOSITO
3anoyHa npes 2007 r. (KMPA, 2019). Bce-
KM Mecel, ca B3umaHu e npobu ot ms-
KO B NYHKT 3a CbbupaHe BLB thepmu nam
NOOTAENHO MpPU Cllyyan Ha noseve oT > 20
KpaBn B epgHa (pepma. CpepgHata CTOii-
HOCT Ha fjaHHUTE € n3Jnc/ieHa 3a nepunos
OT Tpu Meceua, 3a fda ce cybeuaumpar
3emefesickiTe ctonaHn ot MMHUCTEPCTBO
Ha 3emegenmeTo (SOP Ne P.355/6, 2019).
NabopatopHuAT onNuT € U3BbPLWEH B
HaunoHanHa pechepeHTHa nabopatopus
Mo XpaHuTe ¥ BeTepuMHapHa MeguuuHa
(NRFVL), kbeTo npobute ca CNnoxeHu B
enpyseTkn ¢ o6em 40 ml, o6paboTeHn ¢
KoHcepBaHT Azidol. 3a ga ce npebpowu
o6wWma 6poii  bakTepunm € K3non3BaH
BactoScan - Foss o6opyaBaH c kana-
ymTeT 50 Npobu Ha yac. BactoScan ™ ce
OCHOBaBa Ha TEeXHOMNOorMATa Ha NpPoToYHa
umTomeTpusa 3a 6poeHe Ha OGakTepuwn.
MpobaTa c TeyHoCcTTa ouBeTsiBa bakTe-
puiTe M OTCTpaHsaBa OPYrn CbefnHEeHUs,
KOWTO NpemuHaBaT npe3 CBET/MHHA (N1asep-
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SC > 100,000 cell/ml (Schwarz, 2010).
Categorization of cow milk according to
classes: Extra < 80,000; | < 100,000;
Il < 300,000; Il < 500,000 (TBC) and
Extra < 300,000; | < 400,000;
Il < 500,000; Il < 750,000 (SC) (A.l,
N0.13/2011). From the food safety point
of view for unprocessed milk the indicator
TBC should be < 100,000 cells/ml on
temp 30 °C, whereas for SC < 400,000
provided that milk should be treated
thermally (Reg. No. 12/2011). Thus, the
quality of milk is important for human
health, milk processing and productivity of
farmers (More, 2009).

MATERIAL AND METHODS

The workout includes testing of milk
samples on determination of Total
Bacteria Cells (TBC) and Somatic Cells
(SC) number for the period July-
December 2019. A total of 9,663 samples
of raw cow milk have been taken, on more
than 2,000 farms which are included on
governmental program for transparency
and neutrality of milk samples, an activity
which has started implementation on 2007
(KMPA, 2019). Each month, two milk
samples have been taken on farm
collection point or individually on cases of
more than > 20 cows within one farm. The
data average was calculated on three
months period in order to subsidize the
farmers by Ministry of Agriculture (SOP
No.P.355/6, 2019). The laboratory part
was performed on National Referent Food
and Veterinary Laboratory (NRFVL),
where the samples were received on 40
ml test tubes treated with Azidol
preservative. In order to count TBC
BactoScan - Foss equipment have been
used, with the capacity of 50 samples per
hour. BactoScan™ is based on
flowcytometry technology for bacteria
counting.

Sample with the liquid dyes the bacteria
and removes other compounds, which
passes through a light beam (laser) tube



Ha) Tpbba, KbAEeTO HGakTepunTe nUsNnbyBat
yepBeHa CBeT/IMHa, perncrpupatia 6akre-
pyvasHN KNeTkn Ypes MUKPOCKOM, KOUTO ce
npe6posiBat MO €/EeKTPOHEH MbT upes
MOHWTOP. lMpUroTBAHETO Ha pasTBopUTeE,
peakTvBuTe N CMsAHaTa Ha (huiTbpa € Ha-
YaUTHUST Mpouec Ha paboTa. Peaktneu 1
M3N0M3BaHN Matepuann: 6opHa KucenuHa,
6ydep, amoHsK, Antifoam-Y30 Emulsion,
Sheath Liquid Stock Solution (SLSS),
Staining Reagent Stok Solution (SRSS),
Rehydration  Solution (RHS), Blank
Solution (BS), End-of Day Solution (EDS),
Rinse Solution (RS), Incubation Reagent
(IR), Bacterial Control Sample (BCS),
Particle Control Sample (PCS).
V3non3eaHo o6opyaBaHe:
aHasloroBa W eflIeKTpOHHa BE3Ha,
BOgHa 6aHsA, [AelioHu3aTop, €enpyBeTKu
250 1 500 ml, meH3ypa 25 ml, kankomepwu
5 ml, nabopaTtopHu cbaose n BactoScan™.
MoTouHa Anarpama Ha MJISIKO
nscnegsaHo 3a OBB: 40 ml mnsko ca
n3nMBaT BbPXy CTbKIO Npu Temnepatypa
2-4 °C |/ pasbbpkaHn ca pbYHO 3a 1
MUHyTa / NpobuTe ca NOCTaBeHW BBLPXY
neHTa Ha BactoScan, koaTo nony4vasa no
4.5 ml Ha npoba / nokasBankn pesynta-
TUTE BbPXY MOHUTOP (SOP 5.4. M-1,
2012). OokaTto npu npebposiBaHe Ha CK e
n3non3BaHo ob6opyaBaHe Fossomatic™
Minor ¢ kanauutetT or 50 npo6u 3a vac
nonyyasaiikn 1 ml mnsko. MNpobute ca
nonyyeHu B enpysetkn oT 40 ml o6pa-
60TeHn ¢ KoHcepBaHT Azidol. B Hauyanoto
npouechbT Ha MNOYMCTBAHE € W3BbPLUEH
Clean flow system, Clean cuvete, Zero
count n FM Adjustment Sample. Mpo6ute
ce 3arpsiBat Ha BOfHa 6aHs, Jokato ce
pa3bbpkBar, 3a ga ce enuMuHupar octa-
TbUNUTE OT MA3HUHN.
PeakTnBU 1 N3MN0/I3BaHN MaTEPUAIN:
Clean I, Clean I, Day solution, FM
Adjustment Sample. CK ca npebpoeHu c
obopyaBaHe Fossomatic, gokaTo gpyrute
ca nogobHu Ha obopyaBaHeTo M3non3Ba-
HO 3a npebposiBaHe Ha OBB. lMoTo4Ha
Anarpama Ha nscnegsaHe Ha CK B mneu-
HK npo6bu: 40 ml MNsAko Npu Temnepatypa
oT 40 °C / 7 MuHyTM / pa3GbpkeaHu 3a 1
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where bacteria emits a red light
registering bacterial cells by the
microscope, which are counted
electronically through a monitor. The

preparation of dilutions, reagents and
change of filter is the starting process of
work. Reagents and used materials: Boric
Acid, Buffer, Ammoniac, Antifoam-Y30
Emulsion, Sheath Liquid Stock Solution
(SLSS), Staining Reagent Stok Solution
(SRSS), Rehydration Solution (RHS),
Blank Solution (BS), End-of Day Solution
(EDS), Rinse Solution (RS), Incubation
Reagent (IR), Bacterial Control Sample
(BCS), Particle Control Sample (PCS).

Equipment used: analogue and
electronic scale, water bath, deionizer,
test tubes 250 and 500 ml, graduated
cylinder 25 ml, pipets 5 ml, laboratory
dishes and BactoScan™. The flowing
diagram of milk testing for TBC: 40 ml of
milk was poured on a glassware, temp. 2-
4 °C / stirred manually for 1 min / samples
were placed on a BactoScan tape which
receives 4.5 ml per sample / displaying
results on monitor (SOP 5.4. M-1, 2012).
Whereas  for counting the SC
Fossomatic™ Minor equipment was used
with a capacity of 50 samples per hour
receiving 1 ml of milk and working based
on fluorine-optical-electronic technology.
Samples were received on test tubes of
40 ml treated with Azidol preservative. On
the beginning the cleanup process was
performed Clean flowsystem, Clean
cuvete, Zero count and FM Adjustment
Sample. Samples were heated on water
bath while stirring them to eliminate the fat
residue.

Reagents and used material: Clean
I, Clean Il, Day solution, FM Adjustment
Sample. The equipment for counting the
SC is Fossomatik minor, whereas the
others are similar to the equipment used
for counting TBC. The flow diagram of
milk testing for SC: 40 ml of milk on
temp.40 °C / 7 min / stirred for 1 min /
placed on pipet Fossomatic minor which



MUHYTa / MOCTaBEHM C nuneTa BbpXY
Fossomatic minor (SOP 5.4. M-2, 2012).

PE3SYNTATU N OBCBbXOAHE

3a onpejenisHe Ha Ka4yecTBOTO Ha
M/ISIKOTO ca TecTBaHu 9 663 npobu, KOUTO
onpenenat u TexHusa knac. CyéecuanpaHe-
TO Ce u3BbPLIBA CaMO Bb3 OCHOBa Ha
napameTtpute Ha OBB, KbaeTo npu BCKY-
K1 npobun ce npebposiBa 6poAT Ha GakTe-
pranHuTe KONOoHUW, [okaTo npebposiBa-
HeTo Ha CK ce m3BbpwBa camo npu 5369
npobwu 3a nepuoga onu-gekemspn 2019 r.
KauyecTBOTO Ha MNISAKOTO Bb3 OCHOBA Ha
OBb e npefcTaBeHO HakpaTko B Tabnuua
1. Cnopep 3a0BO/IMTENHUTE pe3ynTatu
B knac Ekctpa npucbctBaxa 3920 npobwu,
knac |1 1132 npo6wu, knac Il 1563 npobu n
knac Ill 3048 npo6bu. ToBa nokasea, 4ye
Bb3 OCHOBa Ha 06LW0TO pasnpegeneHue
3a BCeKuM Knac no oTtHoweHue Ha OBB,
Knac EkcTpa JoMuHMpPa BBPXY Kateropu-
3aumATa  Ha MIAKOTO. AKO TOBa ce
npeobpasysa B NpoLEHT 1 undpu cnopes
cTaHfapTuTe, To He06pPaboTEHOTO MJISIKO
B KocoBo, no oTHoweHne Ha GakTepuani-
HOTO HaTtoBapBaHe, nokassa A0 40.56%,
KOeTo npuHaanexm kbM knac EkcTpa,
KoliTo e < 80 000 OBB/ml, nocneagsaHo ot
31.55%, koeto e knac 1l ¢ < 500 000. Mo-
MasTbK G6pOM Mpobu ca npeacTtaBeHn oT
knac | ¢ 11.71%, KoeTo CbOTBETCTBA Ha <
100 000 un knac Il ¢ 16.18% c < 300 000.
Tab6nuuya 1 e npeobpasyBaHa BbB durypa
1 3a ga ce cpaBHAT YeTnpute OBB Knaca.
[okato pesyntatute oT npebposiBaHETO
Ha CK oT 06u0 5 399 TecTa ca noco4YeHu
B Tabsmua 2, cboTBETHO BBLB Purypa 2 u
npeAcTaBAaT CpaBHEHME Mexay YeTupute
knaca. Knac Ekctpa uma 2.274 npobw,
knac |1 846 npobu, knac Il 1 253 npobu n
knac Il 996 npo6u. Mpn npebposiBaHETO
Ha CK, knac Ekctpa gomuHupa c 42.35%,
KoeTto e < 300 000, cneg ToBa Knac Il ¢
23.34%, koeTo e < 500 000, nocneggaHo
ot knac Il ¢ 18.56% c < 750 000, n gon-
HuAT Knac | ¢ 15.75%, koeTo e < 400 000
(A. 1., Ne 13/2011). 3a pa ce cpaBHAT
pesyntatute ot OBb cbe CK, BaxHO e, ye
W B BaTa cny4vas knac Ekctpa gomMuHunpa
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receives 1 ml sample and the results
displayed on monitor (SOP 5.4. M-2, 2012).

RESULTS AND DISCUSSION

For determination of milk quality
9,663 samples were tested determining
also their class. Subsidizing is done
based only on TBC parameters, where on
all samples taken the bacterial colony
count is performed, whereas the counting
of SC is performed only for 5,369 samples
for the period July-December 2019. The
milk quality based on TBC are briefly
presented below in Table 1, which were
resulted satisfactory where on class Extra
were 3,920 samples, class | 1,132
samples, class Il 1,563 samples and class
Il 3,048 samples. This shows that based
on total distribution for each class in
regard to TBC, class Extra dominates on
milk categorization. If this is converted
into percentage and figures according to
standards, then it shows that unprocessed
milk in Kosovo, in relation to bacterial load
results on 40.56 % belonging to class
Extra which is < 80,000 TBC/ml, followed
by 31.55 % which is class Il with <
500,000. A fewer number of samples
resulted on class | with 11.71 % that
corresponds to < 100,000 and class Il with
16.18 % with < 300,000.

Furthermore the Table 1, converted in
Figure 1, to comparison four TBC classes.
Whereas the counting results for SC for a
total of 5,369 tests, are shows in Table 2,
respectively in Figure 2, which are known
comparison between four classes, that
class Extra resulted with 2,274 samples,
class | 846 samples, class Il 1,253
samples and class Ill 996 samples. On
the case where SC were counted, class
Extra dominates with 42.35 % which is <
300,000, then class Il with 23.34 % which
is < 500,000 followed by class Il with
18.56 % with < 750,000 and the bottom
class | with 15.75 % which is < 400,000.
(A.l., N0.13/2011). In order to compare
the results of TBC with SC, it is significant
that on both cases class Extra dominates



Haj, [pyrv kiacose, KOUTO OCBeH GakTe-
pvasiHOTO HaToBapBaHe CbLLo U B YaCT OT
COMaTUYHUTE KNETKU, MSAKOTO B KOCOBO
nokassa po 42.35%. Knac 1l e no-
xapaktepeH ¢ Obb B cpaBHeHue cbe CK,
ako pasrnefame npoLeHT OT NpobuTte Bb3
OocHoBa Ha knacose. CrepgosaresiHo,
KayecTBOTO Ha MJIAKOTO e [o6po 3a
napametpute Ha OBBb n CK, ako «kniac
Exkctpa e 41.45% (40.56 + 4235/ 2) un
knac | ¢ 13.73% (11.71 + 15.75 / 2). No
TO3 HauvH knac Ekctpa m knac | npeg-
cTaBnsBar 0610 55.18% OT BCUYKM TECT-
BaHV Npobu 3a KayecTBO Ha M/ISAKOTO Npu
npebposieaHe Ha OBb 1 CK. B npeanwHu
npoyyBaHNs ce yCTaHOBW, Ye Mpu ycTaHo-
BABaHe Ha <200 000 CK/ml B mMnskoTo
HAMa Hannume Ha naTtoreHHW NPUYMHKU 3a
MacTuT, 3a pasnuka ot > 300 000 QS/ml B
MAsgKoTo (Smith, 1996). Cnopep, cTaH-
JapTHata npoueaypa, He ca u3crefBaHu
534 npobwu, noHexe cypoBOTO MJISAKO MO-
Ka3sa noseye oT 5% ma3HUHU. OTKNOHe-
HWEeTO Ha rpaHuumTe OT HOPMUTE Ha BCe-
KW K/1ac Hall-BepOSATHO ce B/IMsie OT Xurue-
HaTa B 060pa, OKonHaTa cpefa, X1BOTHUTE,
0o60opyABaHeTO, BbL3N&IEHUS Ha XMBOT-
HWTE, OCTbP WM NOAOCTBP MAaCTWT, Tbi
KaTo 4pe3 npoueca Ha JoeHe He ca
CrnaseHn 300TeXHUYECKUTe MPUHLMMNK Ha
xurneHa. flokato Ha TBC cme n3BbpLunan
HauMHa Ha BMCOKM MWKPOOHW HaToBapBsa-
HUA UK HEOBXOAMMUTE MEepKu 3a Hama-
NiiBaHe Ha 3aMbpcsABaHETO Ype3 OKOJIHa-
Ta cpega, obopyasaHe, nepcoHasn wm
XWBOTHO, He 6axa npeanpueTy Haspeme
(Bijo, 2012; Dibra, 2011).

other classes which except the bacterial
load also in part of somatic cells, milk in
Kosovo results with 42.35 %.

Class Ill is more characterized by TBC in
comparison to SC if we look into
percentage of samples based on classes.
Therefore, milk quality for parameters of
TBC and SC results as a good quality if
we refer to class Extra with 41,45%
(40.56+42.35/ 2) and class | with 13.73 %
(11.71 + 15.75 / 2). Thus class Extra and
class | represents a total of 55.18 % out of
entire samples tested for quality of milk on
counting TBC and SC. On previous
studies it results that detection of < 200,000
SC/ml in milk there is no existence of
pathogenic causes of mastitis, whereas
> 300,000 QS/ml in milk (Smith, 1996).
According to standard procedure 534
samples were not tested because the raw
milk resulted on more than 5 % fat. The
deviation of limits from the norms of each
class most probably is impacted by the
hygiene of stable, environment, animal,
equipment, inflammation of the animal,
acute or subacute mastitis because
through the milking process zootechnical
principles of hygiene were not respected.
Whereas on TBC we have performed on
the manner of high microbial loads or
necessary measures to decrease the
contamination through the environment,
equipment, personnel or animal, were not
taken on due time (Bijo, 2012; Dibra,
2011).

Ta6nuua 1. O6w, 6poii 6akTepPUasIHM KNETKM N TAXHOTO KaTeropnampaHe
Table 1. Presentation of total samples for bacterial count cells detection and

their categorization

Bpoii 6akTepranHu kneTkmn / Bacterial count cells

Knac Ekctpa/ Class Extra| Knac |/ Class | Knac Il / Class Il Knac Il / Class Il 0o6wo
< 80.000 < 100.000 < 300.000 < 500.000 npo6u
Mpobu % Mpobu % Mpo6u % Mpo6u % Total
Samples Samples Samples Samples samples
060
Total 3,920 40.56 1,132 11.71 1,563 16.18 3,048 31.55 9,663
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dur. 1. CpaBHeHMe Ha 6poa bakTepun B YETUPUTE Kaca
Fig. 1. Samples comparison by four classes on Bacterial Count Cells
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Ta6nuua 2. 06w, 6poii cCoOMaTUYHUN KIETKU U TAXHATa Kateropmsaumsa
Table 2. Presentation of total samples for somatic count cells detection and their
categorization

Bpoii comaTtnynm knetkn / Somatic count cells

Knac Ekctpa / Class Extra Knac | / Class | Knac Il / Class Il Knac Il / Class Il o6uwo
< 300.000 < 400.000 < 500.000 < 750.000 npo6u
Mpo6un % Mpo6u % Mpo6n % Mpo6n % Total
Samples Samples Samples Samples samples
060
Total 2,274 42.35 846 15.75 1,253 23.34 996 18.56 5,369

M Class Cxtra = 300.000
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dur. 2. CpaBHEHNE Ha BPOS HA COMATUUHUTE KIETKM B YeTUPUTE K/laca
Fig. 2. Samples comparison by four classes on Somatic Count Cells
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N3BOAN

Mpobute BKIOYBaxa BCUYKM CTO-
naHcTBa Bb3 OCHOBa Ha nporpamara 3a
Npo3payHoCT, Mopagu KOeTo BCE Olle He
MOXe [a Ce HampaBu 3ak/lloyeHne Ha
pervMoHasiHo HMBO OTHOCHO MecTa C Mo-
BMCOKO, CPefHO WM HUCKO KayecTBO Ha
M/IIKOTO. JILLETO, KOeTo B3uma npobu
TpAbBa fa npuiara npoTokoNuTe 3a B3e-
MaHe Ha npobu, CbC CUTYPHOCT BbPXY MO-
Beye 3aMbpPCEHWN TOYKW, NMOTEHUUNa/THO WA
CpefHoO 3aMbpceHu, 3a Aa B3eme npobu
CbC CUMHO Bb3AEWNCTBME BbPXY acnekra
Ha Ka4yecTBOTO Ha MAsKOTO. M3BoauTe ca:

- Pesyntatute ca ekBMBasIEHTHY,
Ha MecTa Ha KOUTO npe3 nocnegHuTe
roAVHW VMMalle HanpegbK BbB Bpb3ka C
MOBULLABAHETO Ha Ka4eCcTBOTO Ha MJISKO-
TO Ypes KacoBe, a 3eMefesickuTe cTona-
HW ce BBb3M0a3Bar OT pas/INyHM NporpamMu.

- HactoswmTe gaHHu He nokassart
ro/IIM0O OTK/IOHEHWE BbB BPb3Ka C HaLMo-
Ha/IHOTO W eBPONENCKOTO 3aKOHOAATENCTBO.

- Cnopef, poknaguTe, KayecTBOTO
Ha M/IIKOTO B KOCOBO yBesMyaBa 3Haue-
HMETO CWU.

- MocTaBAHETO Ha MO-BMCOKN MU3UC-
KBaHWS 3a OnpefesisiHe Ha KlacoBeTe ce
oKasa ycneLuHo no OTHOLUEeHME Ha Kadec-
TBOTO Ha M/ISIKOTO.

- 3HaunTeneH 6poi ctonaHcTBa n3-
rnexgaTt B 06p0 MHAPACTPYKTYPHO CbC-
TOsiHME W GrarojapeHve Ha nogkpenarta
ypes 6e3Bb3Me3gHU CcpeacTBa WU
cybemanu.

- Jlo6puTe XUrMEeHHN YCnoBus B CTO-
naHcTBata nokasear, 4Ye giepmepute ca
BbBE/M A0OPM XUIMEHHM N 300TEXHUYEC-
KA MpaKkTUKM Ha HMBO hepma, XUBOTHU
WA JOW/THU yCTPOWiCTBa.

- OpraHusaymoHH1TE nporpamu
ypes acoumauun 1 o6LWHOCTM N0 UHTEpe-
CV NnokassaT pacTex B Tasu MHAYCTPUS.

CONCLUSIONS

Up to now the sampling included all
the country farms based on the
transparency program, and we may not
conclude yet on a regional level which
places we are dealing with higher milk
quality, medium or low. The sampling
person should apply the sampling
protocols, certainly on more contaminated
points potentially or averagely
contaminated, to take samples with solid
impacts on the aspect of milk quality. The
conclusions are:

- Results are equivalent, where last
years we had progress in relation to milk
quality increase through classes and
farmers benefit by various programs.

- Present data do not show a big
deviation in relation to the National and
European Legislation.

- The trend of milk quality in
Kosovo presents significant increase in
report.

- Setting higher requirements for
determination of classes has shown
successful on the aspect of milk quality.

- A considerable number of farms
appears on a good infrastructural
condition and thanks to the support
through grants or subsidies.

- Good hygiene conditions on farms
shows that farmers have implemented
good hygiene and zootechnic practices on
farm level, animal or milking devices.

- Organization programs through
associations and communities of interest
are showing results on growth of this
industry.
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PE3IOME SUMMARY

M3BbplleHa e oueHka Ha OU3UKo- The physicochemical and fatty acid
XUMUYHUA N MacTHOKUCESIMHHUA cbecTaB | composition of cow's milk and their
Ha KpaBe M/ISIKO U KOHCyMauusita My npu | consumption in human nutrition were
XpaHeHeTo Ha u4oBeka. WM3cnegBaHuTe | evaluated. The milk cows studied were
KpaBu M/ieka ce xapaktepusmpar kato | characterized as a low fat trans fatty acid
XpaHuTesneH npoaykT C HUcko cbabp- | food product (from 0.11 to 0.21 g/100g
XaHue Ha TpaHC MacTHM kucenumHu (oT | product) and high saturated fatty acid
0,13 po 0,20 g/100g NpOAyKT) U BUCOKO | content.
CbAbpXaHne Ha HacUTeHU MacTHU Kuce-
nnHyn. CpeaHoAHEBHO XeHuTe KoHcymu- | On average daily women consume 11.8%
patr ¢ 11,8% noBeye npscHo mMAsko B | more milk than men. The average daily
cpaBHeHMne ¢ MmbxeTte. CpefHo AHeBHUAT | intake of monounsaturated fatty acids with
npuem Ha MOHOHeHacuTeHn macTHu kuce- | milk was 3.61 g/day to men and 0.46
NnHM ¢ MNsakoTo e 3,61 g/aeH npu xenute | g/day to women with milk.
n 3,23 g/aeH npu XeHuTe € M/SKOTO.
[HeBHaTa kOHCyMauust Ha 6uonornyHoak- | Daily intake of biologically active fatty
TUBHUTE MacTHU kucenuHu e 0,08 g/pgeH | acids was 0.08 g/day CLA to women and
CLA npun xeHute n 0,07 g/geH CLA npu | 0.07 g/day CLA to men, 0.27 g/day
MbXeTe, 0,27 g/aeH BakceHoBa KucennHa | vaccenic acid to women and 0.24 g/day to
npu xexuute n 0,24 g/geH npu mbxeTe, | men, omega-3 fatty acids to women - 0.09
omMera-3 MacTHW KMCEesIMHU Npu XeHute - | g/day and to men 0.08 g/day, trans fatty
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0,09 g/peH, a npun mMbxeTe 0,08 g/aeH,
TpaHC MacTHWU kucenuHn 0,46 g/peH npu
Xenute n 0,42 g/poeH npu mbxete, 2,94
g/peH uUnC MacTHU KUCENUHW NPU XEeHUTe
n 2,63 g/aeH npu mbxeTe.

KntouoBn gymu: (OU3NKOXUMUYEH
cbeTas, CLA, nHgekcun, TMK

YBO/,

MnAKoTO KaTO OCHOBHa 4acT OT
XpaHata Ha XxopaTa € W3TOYHMK Ha
XpaHuUTesTHN KOMNOHEHTU, KOUTO Morar aa
6baat oborateHn u/mnm NPoOMeHeHn. To e
Nb/IHOLEHHA U 6e3yc/I0OBHO Heobxoauma
3a YOBeKa XpaHa, KOSITO ChAbpXa BCUUKU
Heob6XxoAMMU efnieMeHTn 3a nogabpxaHe
Ha XuBoTa n pactexa my (Petrova, 2007;
Boycheva et al., 2007). 3a NbAHOLEHHO
M/ISIKO Ce CMsSATa MJ/IAIKOTO, OT KOETO He ca
U3B/IEYEHN HUKaKBW XpaHWUTE/THU BELLEeCTBa,
HUTO ca pob6aseHu papyru. [NopogHuTe
pasznuuua (Mihailova and Odjakova, 2006)
CU/IHO B/IMASAT BbPXY A06MBA Ha M/ISKO Y
NPOABL/KUTENIHOCTTA Ha flakTaunsata npu
npexmnsHuUTe XMBOTHU. C HapacTBall, WH-
TEH3UTET MOCOYEeHUTe no-rope rakTopu
Ca Ha BHMMaAHWETO, KakKTO Ha u3cnefo-
Batenn (Cabiddu et al., 2005; Bauman
and Griinari, 2003), Taka 1 Ha KOHCyMma-
TOpW, 0OCOBEHO TE3U CBbP3aHu C XpaHeHe-
TO Ha XXMBOTHUTE U YOBEKA.

Hamiti et al.,, (2014), yctaHOBABAT
npu Kpase MASAKO OT MNeT pas/ivyHu
pailoHa Ha AnbaHus CbAabpXaHue Ha
MasHWHW B CYpPOBOTO M/ISKO CpenHo
3,85%, npotenH 2,86%, CBO 8,77%,
nnbTHOCT 1,0298 kg/l n KMCENUHHOCT no
ToopHep - 17,37.

CbabpXaHUeTo Ha MacTHU Kucenu-
HW B M/leyHaTa MasHuHa Ha pas/iMyHuTe
BUAOBE MNPEXUBHU XWUBOTHW HE € eflHak-
BO. B mneyHaTa masHuHa ca uaeHTudu-
umMpaHu 142 mMacCTHM KUCESIMHU, OT KOWUTO
62,8% ca HacuTteHu, 34,6% HeHacuTeHu
LMC 1 TpaHc nsomepuu, 2,2% KNCEesIHU C
pas3k/ioHeHa BbrnepogHa sepura. Mnsiko-
TO M MeCOTO Ha NPEexXUBHUTE XMBOTHW ca
6orat M3TOYHMK Ha BakCEHOBA, O/IENHOBA
W cnperHara NMHOMOBA KUCE/IMHA, KOUTO
ce nosnyyasat npu GuoxmaporeHMpaHeTo
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acids was 0.46 g/day to women and 0.42
g/day to men, 2.94 g/day cis fatty acids to
women and 2.63 g/day to men.

Key  words: physicochemical
composition, CLA, indexes, TFA

INTRODUCTION

Milk, as a major part of human
food, was a source of nutrients that can
be enriched and/or modified. It was a
complete and unconditionally necessary
human food, which contains all the
necessary elements for maintaining life
and growth (Petrova, 2007; Boycheva et
al., 2007). Whole milk was considered
the milk from which no nutrients have
been extracted or added. Breed
differences (Mihailova and Odjakova,
2006) strongly influence milk production
and lactation duration in ruminants.

With increasing intensity the
aforementioned factors were on the
attention of both researchers (Cabiddu et
al., 2005; Bauman and Griinari, 2003) and
consumers, especially those related to
animal and human nutrition.

Hamiti et al., (2014) found that
cow's milk from five different regions of
Albania had a fat content of raw milk on
average 3.85%, protein 2.86%, SNF
8.77%, density 1,0298 kg/l and acidity
according by Turner - 17,37.

The fatty acid content of the milk fat
from different types of ruminants was not
the same. 142 fatty acids have been
identified in milk fat, 62.8% of which were
saturated, 34.6% of unsaturated cis and
trans isomers, 2.2% of branched-chain
acids.

Ruminant milk and meat were rich
sources of vaccinic, oleic and conjugated
linoleic acid, which were produced by the
biohydrogenation of linoleic acid under the
action of A9 desaturase in the rumen of



Ha NIMHoMoBaTa KucesimHa nog, Aencreme-
TO Ha A9 pgecatypasa B TbpOyxa Ha
npexunsHuTe (Rego et al., 2004).
KoHueHTpaunsata Ha CLA B kpaBe-
TO M/ISIKO HapacTBa 4pes NpomMsHa B xpa-
HEHEeTO, B YaCTHOCT M3M0/3BaHETO Ha [0-
6aBka OT MOSIMHEHACUTEHN MAaCTHMW Kuce-
nnHy (Chiliard et al, 2000). MNpuunHaTta 3a
HapacTBaHe KOMIMYeCTBOTO Ha CrnperHara-
Ta /IMHOMOBA KUCENMHA Mpu NaculHo
oTrexgaHe Ha NMPeXUBHUTE XMBOTHMW BCe
oule He e go6pe npoyveHa. Bvnpeku ToBa
ce CcMsATa, Ye nacuuiata cbabpXxaT BUCO-
KO HMBO Ha MHMK/PUFA, (nonnHeHacuTeHun
MacCTHW KUCE/IMHM) KOMTO Ca U3TOYHMK Ha
CLA u BakceHoBa kucenuHa. CynjiemeH-
TMPAHETO Ha MJIEYHWUTE KpaBW C KOHLIEH-
TpaT¥ Npv NacuWHO OTr/exgaHe, onpe-
[enst KayecTBOTO M KO/IMYECTBOTO Ha
M/ISIKOTO. XpaHeHeTo Ha nawa npu
U3K/oYBaHe Ha obllaTta cMeceHa gaxba
(KOHUEHTpaTHa cmecka) BoAM A0 HapacT-
BaHe HMBOTO Ha CLA B M/ieyHata MasHu-
Ha (Kelly et al., 1998; Rego et al., 2004).
Ivanova et al., (2012) npu n3cnea-
BaHETO Ha MaCTHOK/CE/IMHHNSI CbCTaB Ha
M/IeYHa MasHuHa OT KpaBu nopoga bbn-
rapcko poAorncko roeefo (nopoga 3a mMs-
KO) MpuM 060pPHO W MPeMWHABaAHETO KbM
nacuwHoO OTrfexgaHe, ycTaHOBSBaT 4e,
HaCUTEHUTE MacTHW KUCENUHW HapacTeat
B pe3yntar Ha 060pHO XpaHeHe oT 68.95
[o 75.32 g/100g ma3HMHa M Hamanseat
[0 69.66 g/100g ma3HuHa cned npemMmnHa-
BaHeTO MM KbM MacuLHO OTrnexgaHe ¢
JobaBka OT KOMOMHMpaH diypax Wn Ato-
uepHa. CLA B kpaBeTO MIAAKO OT nopoja
6Bb/Irapcko poAOoNCKO roBefo Mpu xpaHe-
He C KOHLUEeHTpupaH (oypax Bapupa OT
0.24 po 0.45 g/100g Ma3HUHa 1 HapacTBa
ABYKpaTHO npyv CBOGOAHO MACMULHO OT-
rnexaaHe. KpaBeTo MSKO MOAYYEHO OT
nopoga 6bArapcko PoAoNCKO roBefo e ¢
HMCKO CbAbpXaHWe Ha oMera-3 MacTHU Ku-
CefIMHM Mo BpeMe Ha 06OPHO OTrexjaHe -
ot 0.69 go 0.58 g/100g Ma3HUHa, KOeTo B
pesyntaTr Ha NpeMuMHaBaHe Ha cBO6oaHa
nawa HapacTBa ABYKPaTHO (CMpsiMO Mecel,
anpun) go 1.39 g/100g ma3HunHa. KpaseTo
MJ/ISIKO CEe XapakTepusnpa ¢ MHOro gobpo
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ruminants (Rego et al., 2004).

The concentration of CLA in cow's
milk was increased by changes in diet, in
particular the use of a supplement of
polyunsaturated fatty acids (Chiliard et al,
2000). The reason for the increase in the
amount of fused linoleic acid in grazing on

ruminants has not yet been well
understood. However, pastures were
considered to contain high levels of

PUFAs (poly-unsaturated fatty acids),
which were the source of CLA and
vaccenic acid.

Supplementation of dairy cows with
concentrates in pasture farming determines
the quality and quantity of milk. Feeding on
the pasture grass when excluding total
mixed ration (concentrate mix) leads to an
increase in the level of CLA at the milk fat
(Kelly et al., 1998; Rego et al., 2004).

Ivanova et al., (2012) were studied
of the fatty acid composition in milk fat
from cows of the Bulgarian Rhodope
cattle (breed for milk) during pasture
grass and the transition to grazing, found
that saturated fatty acids increased as a
result of feeding from 68.95 to 75.32
0/100g fat and reduced to 69.66 g/100g
fat after switching to grazing with the
addition of compound feed and alfalfa.

The CLA in the cow's milk from the
Bulgarian Rhodope cattle breed, when fed
with concentrate mix ranges from 0.24 to
0.45 @/100g fat and increases twice
during free pasture grass period.

Cow's milk obtained from the breed of
Bulgarian Rhodope cattle had low omega-
3 fatty acids content during the indoor
rearing from 0.69 to 0.58 @/100g fat,
which as a result of passage of free
pasture increases twice (compared to
April) to 1.39 g/100g fat.

Cow's milk was characterized by a very
good ratio of w-6:w-3 and ranges from



CbOTHOLWLEHME Ha w-6:w-3 1 Bapupa oOT
3.42 po 3.72, T.e. Nosy4yeHUTe MJIeKa
umat HUCHK PUCKOB (pakTop 3a 4oBeLl-
KOTO 34paBe.

M3BbplleHa e oueHka Ha (hM3uKo-
XUMWUYHUA MU MACTHOKUCENIMHHUS CbCTaB
Ha KpaBe MJ/IKO M KOHCymMaumsTa My npuv
XPaHEHETO Ha YoBeka.

MATEPVAZT U METOOU

N3cnegsaHuaTa ca nposefeHn B
yacTHa (hepma B xofa Ha nakrauusaTta.
KpaBute (BPI) ca oTrnexgaHn npu ectec-
TBEHM MacuvLLHM ycnoBua (Maii-tonm) n ca
uscneABaHn WHAMBUAYaNHW NpPoby MASIKO
(n=6).

MeToau 3a aHanIn3:

> Cyxo BeLlecTBO
1109:1989, ISO 9622

> O6w, 6entbk - ISO 9622,
BAC EN ISO 8968-1:2002

> MasHnHn - BAC EN 1SO
1211:2002, 1ISO 9622

EkcTpakumata Ha obwu nvnngn e
M3BbpLleHa No metoga Ha Roese &
Gottlieb 3a. MeTnnosuTe ectepu Ha mMacT-
HuTe kncenuHn (FAME) 6sixa aHanmaup-
aHM ¢ nomMouiTa Ha rasoB xpomarorpad
Shimadzu-2010 (Kyoto, Japan).

KauecTBeHaTa oLeHka Ha MacTHarta
(bpakuus BKNOYUBA CneHUTE nokasaTenu:
NMNuAaeH NpeBaHTUBEH CKOp, aTeporeHeH
n TpomboreHeH uHAekc(Ulbricht and
Southgate, 1991), CbLOTHOLUEHVMETO MEXAY
XWMep- N XMnoxonecteponemMmyH MacTHu
KNCENUHKN, TPaHC MACTHU KUCENUHN W
KOMIMYEeCTBOTO Ha HaCUTEHUTE MAaCTHU
kncenuHu (Regulation (EC) No 1924/2006).

BAC

3.42 to 3.72, i.e. the milk obtained has a
low risk factor for human health.

The physicochemical and fatty acid
composition of cow's milk and their
consumption in human nutrition were
evaluated.

MATERIAL AND METHODS

The studies were conducted on a
private farm during lactation. Cows (BRG)
were raised under natural grazing
conditions (May-July) and individual milk
samples were tested (n = 6).

Methods of analysis:
> Total solids
BSS1109:1989, ISO 9622

> Protein - ISO 9622, BSS
EN ISO 8968-1:2002

> Fat - BSS EN 1ISO
1211:2002, ISO 9622

Extraction of total lipids was

performed by the method of Roese &
Gottlieb for milk. Fatty acid methyl esters
(FAME) were analyzed using a Shimadzu-
2010 gas chromatograph (Kyoto, Japan).

The qualitative assessment of the
fat fraction comprises the following
parameters: lipid preventive score,
atherogenic and thrombogenic index
(Ulbricht and Southgate, 1991), the ratio
between hyper- and hypocholesterolemic
fatty acids, trans fatty acids and the
amount of saturated fatty acids
(Regulation (EC) No 1924/2006).

NNc= On +2x HMK- MHMK- 0,5 MHMK / LPS= FAT +2x SFA- MUFA- 0,5 PUFA
Al=12:0+ 4414:0 +16:0 /[[YMUFAs+PUFA n6+PUFA n3]

TI1=(14:0+16:0+18:0)/[ 0.54YMUFAs+0.54PUFA n6+34PUFA n—3+PUFA n3/ PUFA n6]
h/H=(C18:1n-9+C18:1n-7+C18:2n-6+C18:3n-3+C18:3n-6+C20:3n-6+C20:4n-6+C20:5n-
3+C22:4n-6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)

MN3uncnsiBaHeTo Ha AHEBHUS NpUEM
Ha eceHUMasiHW MacTHM KWUCESIMHW C
nomoLyta Ha Basket-meToaa pecnekTuBHO
Duplicate-meToga npu HaceneHneTo obu-
TaBallo MMaHWHCKMTE palioHn Ha Cpeg-
HUTe PogonnTe uma BaXHO 3Ha4yeHue 3a
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The calculation of the daily intake of
essential fatty acids was used the Basket
method and the Duplicate method
respectively in the population inhabiting
the mountainous regions of the Middle
Rhodopes was important for the



KOHCyMaumaTa Ha 6MONOrMUYHO akTUBHU U
aHTUKaHLeporeHHN BeLLecTBa ypes3 M/is-
KOTO. B ekcnepumeHTa yyacTBaT LWeCT
XEHU M LWeCT MbXe B cefemM nocneno-
BaTesIHW [HM 3a BCUYKN U3NUTBAHW NnLA.
Hauanoto Ha [y6nukaT eKkcnepumeHT e
He3aBuUCVMM OT ceamuuata feH. Bcuukn
KOHCYMUpaHU 610/10rMYH0aakTUBHU MacT-
HU KUCENUHN Ype3 MISKoToca U34nc/ieHn
ypes M3non3BaHe Ha MeToja Ha ,noTpe-
6uTenckaTa KowHuua”.

PE3SYNTATUN N OBCbXOAHE

O6wnte MasHUHW B nscneasaHuTe
KpaBu mneka Bapupart oT 3,24 o 5,10%,
CbAbpXaHNETO Ha NPOTEWH W Nakro3a e
CpaBHUTENHO NOCTOAHHO. Cyx0oTo Bellec-
TBO HapacTBa B X0Ja Ha nakrauusta oT
12,16 po 13,39%. Cyxuat 6e3macneH
ocTaTbk HamasnseBa B cpefarta Ha pas-
rnexgaHua nepvog fo 4,71 n HapacTtsa
0o 8,31% B kpas Ha nakrauuarta.

consumption of biologically active and
anticancer substances via milk.

The experiment involved six women and
six men in seven consecutive days for all

subjects. The start of a duplicate
experiment was independent of the
weekday. All bioactive fatty acids

consumed by milk, calculated using the
"consumer basket" method.

RESULTS AND DISCUSSION

The total fat in the milk cows tested
ranged from 3.24 to 5.10%, the protein
and lactose content was being relatively
constant. The dry matter increases in the
course of lactation from 12.16 to 13.39%.
The solids non-fat residue decreased to
4.71 in the middle of the period
considered and increased to 8.31% at the
end of lactation.

Tabnumuya 1. PM3MKOXMMNYEH CbCTaB Ha KpaBe M/ISIKO
Table 1. Physicochemical composition of cow’s milk

Maii / May | HOuu/June | HKOnm/ July

X SD X SD X SD

Ma3sHwuHu / Fat,% 324 |145| 426 |0.67]| 5.10 |1.07
MpoteuH / Protein, % 348 | 042 | 345 | 0.23 | 3.22 | 0.24
NakTo3a / Lactose, % 447 1018 | 448 | 0.19| 432 |0.31
Cyxo BelectBo / Total solids, % 12.16 | 1.92 | 12.95 | 0.65 | 13.39 | 1.41
Cyx 6e3macneH octatbk / Solid non-fat, % | 8.91 | 0.51 | 4.71 |5.93| 8.31 | 0.52
Touka Ha 3ampb3BaHe / Freezing point, °C| 0.53 | 0.01 | 0.53 | 0.01 | 0.53 | 0.01

MacTHOKMUCE/IMHHMAT CbCTaB Ha
M/leyHata MasHVHa € npeacrtaBeH oOT
Tabnuua 2. HacuTeHMTe MacTHWU Kucenu-
HW HapacTteaT oT 64,67 o 66,06 g/100g
Ma3HWHa, [0KaTo MOHOHEeHacuTeHUTe W
NOSIMHEHACUTEHUTE MACTHU KUCENUHU B
cpefara Ha nepuoja HamasnaBart U B Kpas
HapacTBaT OTHOBO. TpaHC MacTHUTE
KNCENUHN B U3CMeBaHUTE KpasBu Mieka
HamassBaT B Xo4a Ha fakraumsta cC
TEHAEHUMS Ha MNOoHmWxaBaHe oOT 6,33
0/100g ma3HuHa ao 3,82 g/100g MasHuHa,
JokaTo npu uMc usomepute ce Habno-
JaBa obpaTHaTa TeHAeHUus.
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The fatty acid composition of milk
fat was presented in Table 2. Saturated
fatty acids increase from 64.67 to 66.06
0/100g fat, while monounsaturated and
polyunsaturated fatty acids decrease in
the middle of the period and eventually
increase on the end of period again. The
trans fatty acids in the milk cows analysed
decreased during the lactation with a
tendency to decrease from 6.33 to 3.82
0/100g fat, while the opposite trend was
observed with the cis isomers.




Tabnmua 2. MaCcTHOKMCENIMHEH CbCTaB Ha KpaBe MsKo (g/100g ma3HMHA)
Table 2. Fatty acid composition of cow’s milk (g/100g fat)

MK Maii / May KOHu / June KOonm / July

FA X SD X SD X SD
SFA 64.67 451 71.14 8.99 66.96 2.94
MUFA 29.70 4.33 24.87 9.74 28.29 1.50
PUFA 4.13 0.68 2.91 0.86 3.76 0.49
TFA 6.33 4.53 2.59 1.34 3.82 1.53
CFA 21.87 3.48 21.18 8.74 23.47 0.16
> CLA 1.20 0.61 0.55 0.07 0.79 0.36
> n-3 0.72 0.13 0.61 0.04 0.67 0.11
> n-6 2.35 0.23 1.86 0.89 2.49 0.02
> n-6/ 2 n-3 3.35 0.55 3.12 1.67 3.80 0.62

CbabpxaHueto Ha CLA B uscneg- The CLA content of the milk

BaHWUTE M/le4yHU Npobu Hamansea B Xxofa
Ha naktaymata ot 1,13 go 0,74 g/100g
MasHuHa. Omera-3 MacTHUTE KUCEeNUHU
HamanaBar He3HauuTesniHo oT 0,72 go
0,67 ¢/100g masHMHa, 3a CMeTKka Ha
omMera-6 MacTHUTE KUCESIMHW, KOUTO Ha-
pactear ot 2,35 g0 2,49 g/100g ma3HuHa.
CbOTHOLWEHMETO  Mexay  61osorMyHo
aKTMBHUTE omera-6 u omera-3 MacTHU
KACE/IMHNW € Hal-BUCOKO B Kpas Ha
naktauuaTa - 3,80 n octasa B rpaHuuumrte
Ha NpenopbYaHOTO OT AMETOsI03UTE TOBa
CbOTHOLLEHVe aa e [0 5.

EceHupanHnute MacTHU KUCEJIMHU
OT rpynnte w-3 N W-6 ca XXM3HEHO BaxHa
KOMMOHEHTA Ha XpaHeHeTo Npu Yyoseka u
XWBOTHUTE. YCTAHOBEH € 3HauyuTesieH
ancbanaHc mexay [ABeTe rpynu MacTHU
KACE/IMHU, MpPU KOWTO HMBOTO Ha -3
KNCENUHUTE € MHOro HUcko. JInHonoBsata
W JIMHOMEHOBAaTa KUcesiMHa ca BaXHWU 3a
yoBeka, HO He ce cuHTe3upaT B Herosus
opraHn3bM (eceHunasiHu MacTHU Kucesu-
HK). BanaHcupaHuaT npvem Ha w-6 1 w-3
MacTHV KUCENUHWU, MOXe aa 6bhe OChb-
llecTBeH camo, u4pe3 npenBapuTeneH
noabop Ha XpaHuTe M KOHTPON BbLPXY
CbCTaBa Ha MoCTbNBaLUTE eceHunanHn
MacTHV KucenuHu B opraHuama (Larsson
et al., 2004). MaBHMTE PYHKUUN HA W-3 1
w- 6 MacTHUTE KUCe/IMHU ca CBbP3aHu C
HaTpynBaHe Ha eHepruss B KeTkaTa,
nogabpXaHe Ha TesiecHaTa Temneparypa,
npegnasBaHe Ha Koxara OT M3CyllaBaHe,
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analysis decreased from 1.13 to 0.74
g/100g fat during the lactation. Omega-3
fatty acids reduce slightly from 0.72 to
0.67 g/100g fat, at the expense of omega-
6 fatty acids, which increase from 2.35 to
2.49 g/100g fat.

The ratio of biologically active omega-6 to
omega-3 fatty acids was highest at the
end of lactation-3.80 and remains within
the range recommended by nutritionists to
this ratio up to 5.

The essential fatty acids from w-3
and w-6 groups were a vital component of
human and animal nutrition. There was a
significant imbalance between the two
fatty acid groups, with the w-3 acid level
being very low. Linoleic and linolenic acid
were important for humans, but they were
not synthesized in their body (essential
fatty acids).

Balanced intake of w-6 and w-3 fatty
acids can only be achieved by pre-
selecting foods and controlling the
composition of the essential fatty acids
entering the body (Larsson et al., 2004).

The main functions of w-3 and w-6 fatty
acids were related to the accumulation of
energy in the cell, maintaining the body
temperature, protecting the skin from
drying out, reproduction of certain




Bb3MPOU3BOACTBO Ha OnpeaeneHn XopMo-
HW, HEOBXoAVMMY 3a KNeTKUTe, 3a KI1eTbu-
Hata 6uoxumua n 3a MeTabonnsma Ha
eHeprusaTa, NoAAbpXaT CbpAeYHO-CbAO-
BaTa n umyHHaTa cuctemn (Buckley et al.,
2005, Conor , 2000).

JiMnngHnAT  nNpeBaHTMBEH  CKOP,
aTeporeHeH 1 TPOMOOreHEH UHAEKC Bapu-
pat B u3cnefBaHUTE KpaBu Mseka, kaTo
Hali-BMCOKa CTOWHOCT ce OTuMTa B kpas
Ha naktauusita 9,93 3a /IMNC, u Hali-H1UCKa
3a aTeporeHHMst UHAEKC N TPOMOOreHHMs
npes mecel, mai, cboTBeTHO 1,88 1 2,05.
CbOTHOLIEHUETO MEXAY XUMep- U Xuno-
XON1eCcTePONIEMUYHN  MACTHU  KUCESIMHU
(h/H) npe3 un3cnegBaHuss nepuog ca C
Hai-BMCOKa CTOMHOCT npes3 M. tonm- 0,75.
ATEpOreHHVAT WHOEKC Aasall, B3auMo-
Bpb3kaTa MexAay cymara Ha OCHOBHUTE
HaCUTEHN U HEHACUTEHW MaCTHU KMUCenu-
HW 3a XUBOTUHCKM npoayktn e ot 0.5 go
1.0 (Senso et al., 2007), fokaTo xonecTe-
ponemuuHuaT uHaekc (h/H), Tpséea aa e
Hag 1.00 (lvanova and Hadzhinikolova,
2015).

CbAbpXaHMEeTO Ha TpaHC MacTHM
KkncennHn Hamanasa ot 0,20 pgo 0,13
0/100g npoaykT npes3 nakTauuoHHMA ne-
prof, AOKaTO CbAbPXAaHWETO Ha HacuTe-
HW MacTHW KMCeNMHWN HapacTea oT 2,44 no
3,41 g/100g npoaykT (Tabnuua 3).

hormones needed for the cells, cellular
biochemistry and energy metabolism,
support the cardiovascular and immune
systems (Buckley et al., 2005; Conor,
2000).

The lipid preventive scor,
atherogenic and thrombogenic index
varied in the milk cows studied, with the
highest value reported at the end of
lactation 9.93 for LPS, and the lowest for
the atherogenic and thrombogenic index
on May, respectively 1.88 and 2.05. The
ratio of hyper- and hypocholesterolemic
fatty acids (h/H) during the study period
was highest on July - 0.75. The
atherogenic index was giving the
correlation between the sum of basic
saturated and unsaturated fatty acids for
animal products was from 0.5 to 1.0
(Senso et al, 2007), while the
cholesterolemic index (h / H) must be
above 1.00 (Ilvanova and Hadzhinikolova,
2015).

Trans fatty acid content decreased
from 0.20 to 0.13 g/100g product during
the lactation period, while saturated fatty
acid content increased from 2.44 to 3.41
0/100g product (Table 3).

Ta6bnuua 3. KauecTBeHU nokasaTtenM Ha MacTHata hpakuus npu KpaBe MASKO,
NOJTIy4EHO OT XMBOTHU OTrnexaaHun Ha nawa (g/100g npoaykT)
Table 3. Qualitative indicators of the fat fraction in cow’s milk obtained from

grazing animals (g/100g product)

Mokasatenu Maii / May HOHu / June Konwn / July

Indicators X SD X SD X SD
LPS 6.84 3.95 9.04 1.23 9.93 2.99
Al 1.88 0.28 2.30 0.07 1.96 0.34
Tl 2.05 0.37 2.27 0.31 2.22 0.22
h/H 0.69 0.09 0.65 0.04 0.75 0.15
TFA 0.20 0.11 0.16 0.02 0.13 0.07
SFA+TFA 2.44 1.33 3.03 0.30 3.41 1.06

MprMeMbT Ha XpaHUTENHN NPOAYKTU The intake of foods with high

C BMWCOKO CbAbpXaHue Ha HacuTeHU
MacTHW KWUCEeNWHU BOAM [0 CbpLeYHO-
Cbl0BM 3a60/15IBaHNS, KOUTO Ca OCHOBHA
npuuMHa 3a CcMbpTHOCTTa B EBpona,

content of saturated fatty acids leads to
cardiovascular diseases, which were the
leading cause of mortality in Europe,
therefore the unsaturated fatty acids and




nopajn KoeTo UHTepec 3a Haykata npej-
CTaBNsABaT HeEHACUTEHUTE MaCTHWU Kuce-
JIMHXW N 6anaHCbT B XpaHEHEeTo Mexay
omera-3 MacTHWTE KUCE/IMHW C OCHOBEH
npeacraBuTen O-/IMHOMIEHOBATA KUCESW-
Ha K omera-6 MacTHWTE KUCENIMHWU C
OCHOBEH MpeAcTaBuTen JsIMHOMoBaTa Ku-
cennHa (C18:2). BUCOKOTO CLOTHOLLEHUNE
Mexzay ABeTe rpynu MacTHU KUCENUHU e
npeanocTaBka 3a KopoHapHa 60nect Ha
CbpueTo W o0b6pa3yBaHe Ha KpPbBHU
cbCcupeLu, BOAELLM A0 MHADAPKT, 3aToBa e
NpenopbYMTESIHO CbOTHOLLEHVETO fa He
Hagguwaga vyeTmpun eamnHmum (Pajor et al.,
2009; Williams, 2000).

WN3cnepsaHeTo 3a AHeBHaTa KOHCY-
Maumsa Ha MASKO ce 6asvpa Ha 4oBelu-
KaTa nonynaumsa obutaBalja panoHa Ha C.
TapbH. CseToBHUTE opraHu3sauumn
WHO/FAO/MAAE npenopbyBaT fBa pas-
NMYHN MeTofa 3a onpejensHe npvema-
HETO Ha OpraHMyHW N HeOopraHU4YHU KOM-
noHeHTn. OT efHa CTaHa CblUecTByBar
KauIKyNlauMoHHY MeTOoAM 3a usyucnsBaHe
ypes npoyyBaHe Ha noTpebuTenckara
KOWHMUa, obuwarta gvera u gp., a or
Apyra cTpaHa npoBexfJaHeTo Ha aHanw-
TUYHWM npoueaypu nof dopmaTa Ha Ay6-
nvkat metod. W pgBete meTtoaukm ce
npuemart KaTto HafexaHu 3a nosyyasaHe-
TO Ha npeacTaBUTENHW CTOWHOCTM 3a
KOHCyMauuMsTa Ha XpaHWTeNHUTE KOMMO-
HeHTWU. Bbnpekn ToBa, TecToBeTe npose-
[JeHn [0 cera nokaseart, Ye B pesy/Tart Ha
aHa/IMTUYHOTO onpefensHe Ha AHEBHOTO
noTpe6aeHve Ha OCHOBHM BeLLlecTBa ypes
JybnukaTHua MeTof, He ca B CbOTBET-
CTBMWE C U3uncneHuTe no backet metoga.

Pesyntatute oT u3cnefsaHeTo
nokKassaT 3HauYUTE IHW Pa3/Ikni B AHEBHUSA
npueM Ha MASKO OT pas3/IMyHuTe y4yacT-
HUuKW. CpeaHO-AHEBHO XXEHUTE KOHCYMMU-
pat ¢ 11,8% noBeuye MNPSACHO MMSAKO B
cpaBHeHue ¢ MbxeTte (Purypa 1).
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the nutritional balance between omega-3
fatty acids, the major representative
a-linolenic acid, and omega-6 fatty acids,
with the main representative linoleic acid,
were the interest in science (C18:2).

The high ratio between the two fatty acid
groups was a prerequisite for coronary
heart disease and the formation of blood
clots leading to a heart attack, so it was
recommended that the ratio not exceed
four units (Pajor et al., 2009; Williams,
2000).

The daily milk consumption survey
was based on the human population living
in the Taran village. The
WHO/FAO/MAEA World Organization
recommends two different methods for
determining the uptake of organic and
inorganic components.

On the one hand, there were calculation
methods for calculating by examining the
consumer basket, general diet, etc., and
on the other hand, carrying out analytical
procedures in the form of a duplicate
method. Both methodologies were consider-
ed reliable for obtaining representative
values for the consumption of nutrients.

However, the tests conducted so far show
that, as a result of the analytical
determination of the daily intake of basic
substances by the Duplicate method, they
were not in accordance with the Basket
method.

The study results show significant
differences in the daily intake of milk by
different participants. On average, women
consume 11.8% more milk than men
(Figure 1).
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Fig. 1. Average daily consumption of milk in women and men (ml)

N3uncnseaHeTo Ha obLiaTta KOHCY-
Maumsa Ha MasHUHW Ype3 MJISKOTO Mokas-
Ba OT efiHa CTpaHa fHeBHaTa KoHCcymaLus
Ha MasHWHW NPU XEHUTE N MBXETe, a oT
Apyra cTpaHa pasnpefeneHmeTo Ha Konu-
yecTBa Ha OCHOBHUTE K/1acoBe MacTHU
kncenuHun (Tabnvua 4). Pesyntatute no-
Ka3BaT HAKOW 3aKOHOMEPHOCTH, Ye XEeHW-
Te KOHCYyMupaT CpefHO-AHEBHO 3HaunTen-
HO MoBeYe HACUTEHW MAacCTHU KUCESIMHU
ype3 M/IAKOTO B CPABHEHWNE C MBbXETE.

The calculation of total fat
consumption by milk shows, on the one
hand, the daily fat intake of women and
men, and on the other side the distribution
of quantities of major fatty acid classes
(Table 4).

The results show some patterns that
women consume, on average, significant-
ly more saturated fatty acids via milk than
men during the day.

Ta6r||/|u,a 4. lHeBHa KOHCyMauuA Ha MaCTHU KACEJTUHN Ype3 MJIAKOTO MPU XXEHN U

MbXe (g/aeH)

Table 4. Daily consumption of fatty acids via milk in women and men (g/day)

MacTHU KUCenmHn XXeHn / Women Mbxe / Men

Fatty acids X min max X min max
SFA 9.28 2.91 11.62 8.30 5.79 11.62
MUFA 3.61 1.13 452 3.23 2.25 452
PUFA 0.47 0.15 0.59 0.42 0.29 0.59
> n-3 0.09 0.03 0.11 0.08 0.06 0.11
> n-6 0.31 0.10 0.39 0.28 0.19 0.39
n-6 /n-3 3 3 3 3 3 3
CLA 9c,11t 0.08 0.03 0.10 0.07 0.05 0.10
C-18:1t11 0.27 0.08 0.34 0.24 0.17 0.34
> C-18:1Trans-FA 0.46 0.15 0.58 0.42 0.29 0.58
> C-18:1cis-FA 2.94 0.92 3.68 2.63 1.84 3.68
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MpuembT Ha MUFA 4pe3 MISKoTO
e B AmanaszoHa oT 1,13 g/meH po 4,52
g/aeH, a npy nonuHeHacutenute ot 0,15
0o 0,59 g/aeH. AHeBHUAT npuem Ha CLA ¢
MAsikoTo Bapupa ot 0,03 go 0,10 g/aeH n
Ha BakueHoBa kucenuHa ot 0,08 go 0,34
g/peH. IHeBHaTa KOHCyMaums Ha omera-3
MacTHU KucenvHu e B ananasoHa ot 0,03
no 0,11 g/peH, pokato Ha omera-6 macT-
HuTe kucenvHu ot 0,10 o 0,39 g/aeH.

n3BOOM

O6e3neyaBaHeTO Ha >XUBOTHWUTE C
XpaHuTesieH pecypc 6oraT Ha JIHOJ/I0Ba U
asniha NMHONEHOBA KUCENUHA NpU nacuLL-
HOTO OTrnex/jaHe Ha kpasu BoAu A0 NO-
BMLLABAHe Ha Ka4yeCTBOTO Ha MacTHaTa
(hpakumss Ha MNSAKOTO NO OTHOLUEHMEe Ha
6MONOTMYHO aKTUBHW MACTHWU KUCESIUHU -
omera-3, omera-6, CLA, TpaHC u uMc mact-
HW KUCEJIMHU 1 Ce NOHWXKaBa KOIMYecTBO-
TO Ha HACUTEHUTE MACTHWN KUCESNHMW.

M3cnegsaHuTe KpaBu Mneka ce xa-
pakTepu3upar KaTto XpaHuTeneH npoaykTt
C HUCKO CbAbpXaHWe Ha TpaHC MacTHU
kncenuHn (ot 0,13 o 0,20 g/100g npo-
[OYKT) 1 BUCOKO CbhbpXaHUe Ha HacUTeHU
MacCTHU KNCEJIUHU.

CpefHOOHEBHO XEeHuTe KOoHcymupart
c 11,8% noseye MNPACHO M/SAKO B Cpas-
HeHne ¢ MbxeTe. [IHEBHaATa KOHCymauus
Ha OWONOrMYHOAKTUBHUTE MacTHU Kuce-
nmHn e 0,08 g/peH CLA npu xeHuTe u
0,07 g/peH CLA npu mbxeTe, 0,27 g/neH
BakCeHoBa KucesnivHa npu xxeHute n 0,24
g/aeH npu mbxeTe, omera-3 MacTHU Kuce-
nnHY Npy xeHute - 0,09 g/aeH, a npu Mb-
xeTte 0,08 g/aeH, TpaHC MaCTHUN KUCE/TNHU
0,46 g/peH npu xeHute n 0,42 g/aeH npu
MbXeTe, 2,94 g/geH unmc MacTHU Kucenu-
HW NpY XeHuTe n 2,63 g/aeH Npu MbXeTe.

The intake of MUFA by milk was in
the range from 1.13 g/day to 4.52 g/day
and in polyunsaturated from 0.15 to 0.59
g/day. The daily intake of CLA with milk
varies from 0.03 to 0.10 g/day and
vaccine acid from 0.08 to 0.34 g/day. The
daily consumption of omega-3 fatty acids
ranges from 0.03 to 0.11 g/day, while the
omega-6 fatty acids range from 0.10 to
0.39 g/day.

CONCLUSIONS

Providing animals with nutritional
resources rich in linoleic and alpha
linolenic acid in grazing cows leads to an
increase in the quality of the fat fraction of
milk in relation to biologically active fatty
acids - omega-3, omega-6, CLA, trans
and cis fat acids and the amount of
saturated fatty acids was reduced.

The milk cows studied were
characterized as a low fat trans fatty acid
food product (0.13 to 0.20 g/100g product)
and high saturated fatty acid content.

On average, women consume
11.8% more milk than men. Daily intake of
biologically active fatty acids was 0.08
g/day CLA in women and 0.07 g/day CLA
in men, 0.27 g/day vaccinic acid in women
and 0.24 g/day in men, omega-3 fatty
acids in women - 0.09 g/day, and in men
0.08 g/day, trans fatty acids 0.46 g/day in
women and 0.42 g/day in men, 2.94 g/day
cis fatty acids in women and 2.63 g/day in
men.
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PE3IOME

Hsikon oT 603aliHnumMTe XnBeewm B
YMEPEHUTE KAUMATUYHM MOSICK, KbAETO
SICHO Ce OTKposiBaT 4YeTupu ce3oHa ca
pasBWIN CNOCOBHOCT 3a CE30HHO Pa3MHO-
XaBaHe. Mo To3M HauuMH Te o0b6e3nevar
ouensiBaHe Ha MOKOMIEHMETO CU, KaTo
OCUTYpSAT Haii-6naronpuaTHUTE  yC/10BUS
3a HeroBus pactex u passutne. C ToBa
ce onpepnena OCHOBHUA 6rnonornyeH 3aKOH,
ye >XMBOTO TMNOKOJIeHMe TpsibBa fAa ce
nosiBn B npupogara B Hai-61aronpusaTHNUS
MOMEHT 3a HEroBOTO ouensiBaHe. Cbluec-
TBYBaT pa3/IMyHM CpedoBU CUTHasIW, Kow-
TO XMBOTHWTE MOraT ga M3nonsear 3a ja
perynupaT pasMHOXaBaHeTo cu. TakmBa
ca TemnepaTtypa Ha oOKojlHata cpeja,
Ha/IMYMETO WM OTCHCTBMETO Ha XpaHa,
KONMYeCcTBOTO Ha Banexute u ap. Ho
Te3n CUrHa/m camm no cebe cu He ca
JOoCTaTbyHM 3a onpejensiHe BPEMETO Ha
penpoaykTMBHaTa akTMBHOCT. Moxe 6w,
Hali-BaXXHUs1 OT Te€3W CUrHaM € NpomsiHa-
Ta B NPOAB/MKUTENHOCTTA Ha [EHS, KOETO
npes pasinyHMTe CEe30HM Ha roguHata
NPOMEHS CekpeuusitTa Ha MenaToHuH. Mpw
603aiHMLMTE MENATOHUHBT Ce CeKkpeTmpa
npes HoWTa, KaTo Ta3n cekpeuuss e
06paTHONPONOPLMOHA/THA Ha Ab/HKMHATA
Ha [eHA W CAykuM KaTto curHasn, 3a

33

SUMMARY
Some mammals, which live in
temperate climate zones with four

seasons, have developed the ability to
reproduce according the seasons. In this
way, they ensure the survival of their
generation by providing the most
favourable conditions for its growth and
development. This determines the basic
biological law that the living generation
must appear in nature at the most
favourable moment for its survival.

There are various environmental signals
that animals can use to regulate their
reproduction. Such are the ambient
temperature, the presence or lack of food,
the precipitation amount etc.

These signals, however, are not enough
to determine the period of reproductive
activity. Perhaps, the change in the length
of the day, which changes the melatonin
secretion during the different seasons of
the year is the most significant signal.

In mammals, melatonin is secreted at
night, which is inversely proportional to
the length of the day and serves as a
signal for a change in reproductive



NnpoMsiHa B penpoayKTUBHaTa akTUBHOCT.

Lilenta Ha TOo3M 0630p e fAa ce
pasrfiefia Hakpatko B/MSIHUETO Ha 6uo-
NOTVYHWUTE PUTMU BBPXY penpoaykumuata
Ha Ope6HUTE NPEXMBHW XMBOTHU B yMme-
PeHVs KIMMaTUYeH MOSIC U TsXHaTa Bax-
HOCT 3a OLE/NSBAHETO U NPEXUBAEMOCTTA
Ha HOBOPOAEHHUTE.

KntoyoBn aymun: oBuUg, KO3W,
penpoaykuusi, MenaToHWH, 6uonornyeH
YaCOBHUK

ANCKYCUA

MapameTpuTe Ha cpenata ca U3no-
XXEHW Ha nporHosvpyemu aykTyaumn B
pesyntar Ha NPOMEHUTE B Ce30HUTE UNu
BpPeEMEeTO Ha [eHoHowmeTo. KoraTto cbou-
TUATa 1 YCNoBMUATA Ce MOBTapPAT B LUK/N-
YyeH Mofesi, CNoCcOoBHOCTTa Ha opraHusma
Ja npegyyscTBa 1 Aa ce NpuroTea 3a TAX
€ OT CbLLEeCTBEHO 3Ha4YeHue 3a HeroBoTo
ouensasaHe. ApantauuMte KbM cpepata
ca 2 BuAa: peakT1BHMW, NPU KOUTO ajanTa-
umaTa cnefsa nNpomMeHUTe B cpegara u
NMPOrHO3HU, NPU KOUTO OPraHnU3MbT Nnpeay-
cella NpoMeHWUTe B cpegarta npegu Tax-
HOTO ocbLllecTBABaHe (Seron-Ferre et al.,
1993). XXuBoTHMTE ce aganTupaT KbM cpe-
JaTa Haraxialiku cBoUTe MOBEAEHYECKM,
PUNONOTNYHN U XKUSHEHU UUKIN KbM
npeacrosiwmTe cbbuTUA. lMpomeHuTe B
cpepaTa ce OCbLUEeCTBSABAT C onpejeneHa
nocsnenoBaTesiIHocT U opraHusMuiTe ce
agantupar KbM TAX NpeayceLlaiku .
fBHUTE NpoABW Ha Te3n ajantauum ca
UMKIMYHWUTE NPOMEHU BbB (DU3MONOTNY-
HUTEe NpoLLecy U3BECTHM Kato Lupkagnan-
HW N Cce30HHW putMmu. [leprognyHute
ocumnaumm B GMONOrMYHUTE DYHKUUKN ce
Hab/logaBaT nNpu BCUYKW XMBU OpraHn3mm —
€HO N MHOTOK/NEeTbYHM T.e. Te ca Bes3-
JEecbliy MO CBOA Xapakrep, BLbIpekn ye
ce Habnwogasar Bapumauuu nNpu pasnunu-
HUTe BMAOBE, COPTOBE U MOPoAM pacTe-
HUA 1 xnBoTHM (Reinberg, 2003).

To3n ¢heHOMEH He e MPOCTO peak-
UMA KbM MNPOMEHWUTE B cpefarta, HO ce
KOHTpO/IMpa OT EHAOreHHO reHepupaHu
PUTMU CUHXPOHU3NPAHM CbC CUTHaUIUTE
OT OKoJIHaTa cpefa. bruonornyHuTe puTMu
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activity.

The purpose of the present review
is to briefly examine the impact of
biological rhythms on the reproduction of
small ruminants in the temperate zone
and their significance for the survival and
endurance of newborns.

Key words: sheep, goats,
reproduction, melatonin, biological clock

DISCUSSION

Environmental parameters are
exposed to predictable fluctuations as a
result of changes in seasons or 24-hour
period. When events and conditions are
repeated in a cyclical pattern, the
organism’'s ability to anticipate and
prepare for them is essential to its
survival. There are two types of
adaptations to the environment: reactive,
in which the adaptation follows the
changes in the environment, and
prognostic, in which the organism
anticipates the changes in the
environment before their realization
(Seron-Ferre et al., 1993). Animals adapt
to the environment by adapting their
behavioral, physiological and life cycles to
upcoming events. The environmental
changes take place in a certain sequence
and organisms adapt as they anticipate
them. The cyclical changes in
physiological processes known as
circadian and seasonal rhythms are the
visible performance of these adaptation.
Periodic oscillations in biological functions
are observed in all living organisms -
single and multicellular, i.e. they are
ubiquitous in nature, although variations
are observed in different species, plant
cultivars and animal breeds (Reinberg,
2003).

This phenomenon is not simply a
reaction to environmental changes, but is
controlled by endogenously generated
rhythms synchronized with environmental
signals. Biological rhythms with a period



C nepuog OT 24 4. ce HapuyaT uupka-
OVasiHn puTMKU, KOUTO ce ynpasnssart oT
6MONOTNYHMUTE YACOBHULW, HaCTPOIiBaHU
OT CUrHa/IMTe noJsiyd4aBaHW OT OKOosHaTa
cpepa 3a3opsiBaHe/cmpavaBaHe,
aKTMBHOCT/NoYMBKa, Wym/TuwnHa (Banerjee
and Dandapat, 2010). CnaBHuTe cpefoBu
CUTHaNn, KOUTO npuBexaaT B LelcTBue
610N0rMYHMTE YACOBHMLUM NPY NOBEYETO
XMBOTHW B npupogata ca CBbp3aHu C
NpoMeHUTe BbLB (poTOMEpPUOAA, WU ONTUY-
HUTE curHanu. LinpkagnanHuatr putbm,
KOWTO Ce reHepvpa Ha LUEHTpasHO U
KNeTbYHO HUBO (M3BBH OUOIOTUYHUS
TaliMep B CynpaxusmaTuyHOTO $4p0) €
perynvpaH OT AbJ/DKMHATa Ha Bb/HaTa,
WHTEH3VBHOCTTa, BPEMETO Ha nposBJie-
HMEe U NPOLBL/KUTENHOCTTA Ha CBET/IVH-
HUTE CTUMYNN, CBbP3aHn C BbPTEHETO Ha
3emsATa OKOMO CBOSATA OC W C/TbHLETO
(Banerjee and Dandapat, 2010). Cnopef
Vitaterna et al., (2001) nocnepgosartesiHaTa
CMsiHA Ha [eHAa W HowTa nomMara Ha
opraHusma fa npegyysctBa U ga ce
noAroTBsA 3a NMPOMEHWTE Ha cpejara kato
ce ajantvpa upes3 nposiBata Ha afek-
BaTHO NoBefeHne B CLOTBETHOTO Bpeme
Ha roguHaTta. Cnopepg ce3oHa U AEHOHO-
LWMETO OpraHn3MuTe MNpPOsIBABAT PUTMMUY-
Ha nposiBa Ha 6MOMOTMYHUTE NPOMEH/IBY,
uspassiBalla ce B KOOpPAMHUPaAHW Mpo-
MEHV B MOBEAEHMETO N Pr3MoNoruaATa,
yrnpaBnsBaHM OT Hamupalims ce B Cyn-
paxm3MaTuyHOTO A4P0 Ha Xxunotasamyca
610/I0TNYEH YACOBHMK.

Bapraunnte Ha O6MONOTMYHWUTE W
PU3MONOTNYHNTE DYHKLMN KOUTO 3aBUCAT
OT BPEMETO Ca PUTMWYHU W Mpeackasye-
MW K KOpecnoHaupar C MPOMEHUTE B
PE3NCTEHTHOCTTA KbM pasINyHn CpesoBu
areHtn (Piccione and Caola, 2002).
LiMpkagnasiHMAT  YacOBHUK  M3NbJHABA
ponsaTa U Ha MexaHW3bM KOMTO oLeHsBa
Ob/KMHATa Ha [eHs M HowTa — Taka
CE30HHUAT (PEHOMEH, KOMNTO CHLOTBETCTBA
Ha MNPOMeHUTE B Ab/DKMHATA Ha AeHs
MOXe fJa 6bAe npeumsHo perynmpaH
(Dunlap et al, 2004) 3a pga ce
CUYHXPOHM3MPA C 24 4acoBUSA LMKbA Ha
cpeparta (Hirota et al., 2004). MNpomsaHaTa
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of 24 hours are called circadian rhythms,
which are controlled by biological clocks,
adjusted by the signals received from the
environment - dawn/dusk, activity/rest,
noise/silence (Banerjee and Dandapat,
2010). The main environmental signals
that trigger biological clocks in most
animals in nature are related to changes
in the photoperiod, or optical signals.

The circadian rhythm, which is generated
at the central and cellular levels (outside
the biological timer in the suprachiasmatic
nucleus) is regulated by wavelength,
intensity, period of manifestation and
duration of light stimuli associated with the
earth’s rotation around its axis and the
sun (Banerjee and Dandapat, 2010).

According to Vitaterna et al., (2001) the
sequential change of day and night helps
the organism to anticipate and prepare for
environmental changes by adapting
through adequate behavior at the
appropriate period during the year.

According to the season and the day, the
organisms show a rhythmic performance
of biological variables, expressed in
coordinated changes in the behavior and
physiology, controlled by the biological
clock located in the suprachiasmatic
nucleus of the hypothalamus.

Variations in  biological and
physiological functions that depend on
time are rhythmic and predictable and
correspond to changes in resistance to
various environmental agents (Piccione
and Caola, 2002).

The circadian clock also acts as a
mechanism that estimates the length of
day and night so the seasonal
phenomenon that corresponds to changes
in day length can be precisely adjusted
(Dunlap et al., 2004) to synchronize with
the 24-hour cycle of the environment.
(Hirota et al., 2004). The change in the
conditions of continuous seasonal and



B YC/IOBMATA HA HENPEKbCHATN CE30HHU U
OEHOHOLWHN nyKTyaumm Ha dhaktopute
Ha XuBata W HexuBarta npupoga orpe-
[enaT pUTMUYHOCT B aKTUBHOCTTA Ha pas-
JINYHU XKU3HEHWN (DYHKUMM B TOBA YMC/O U
Ha penpoaykumsita. MHoro 603anH1Lm
nposiBABaT CE30HHU PEenpoOayKTUBHU pPUT-
MW perynupanun ot dpotonepuoga. Miamep-
BAHETO Ha AbJ/hKMHATa Ha OEeHS Npu Tesu
XMBOTHM CTaBa NOCpPeACTBOM LypKaanasiHa-
Ta cuctema u enncmsata (Goldman, 2003).

PuTbMbBT Ha cekpeumsaTa Ha mMena-
TOHVH Ce perynupa no HepBeH MbT, KOWTO
BK/IIOYBA UMpKagnasHMTe konebaHus B
CynpaxusmaTtuyHUTo S4p0 Ha xunotana-
Myca. Mpn 603anHNLUTE MENATOHUHBT Ce
cekpeTupa npes HowTa, Kato Tasn cekpe-
uns e obpaTHONPONOpPLMOHa/IHA Ha Ab-
XWHaTa Ha geHs. Cekpeumsta Ha mena-
TOHWH, Ce NPOMEHS B 3aBUCUMOCT OT AbJ1-
XVHaTa Ha AEeHST U CNYXN KaTo BbTPEeLLeH
CWUTHasl, KOWTO perynupa MnpoOMEHUTe B
nosedeHneTo 1 U3noorMsaTa Karto no
TO3M HauMH rapaHTMpa Ce30HHOCTTa B
NPOSIB/IEHWETO Ha OUOMOTMYHUTE (PYHK-
umn (Dax and Bentley, 2018). o T03MU
HauYMH OKasBa W3K/IYUTENHO BMUSHME B
npoueca Ha eBoOIOLMUATA Npu agantupa-
HETO Ha >XUBOTHWUTE KbM YC/I0BMATA Ha
oKo/HaTa cpefa. KpalHuaT penpogyktu-
BEH YCMeX € OCHOBaH Ha ToBa, NOTOMCTBO
Ja 6bAe cb3AafeHo, Taka yYe ga ce poam
B Hali-61aronpusaTHOTO BPEME U ga pacte
Nno BPEMETO Ha MakCcumasiHa HaJIM4yHOCT
Ha xpaHa. XXMBOTHWTE ca pasBuan MHOro-
OpoliHM cTpaTerum, ocurypsisalLm onTuman-
HM LIAHCOBE 3a ouensBaHe, cpef KouTo
ONTMM&/THO BPEME 3a OCblUEeCTBSABaHe Ha
penpoayktueHuTe yHKUMK. B ycnoBusTa
Ha yMEepeH kmmaT Te ca pasBuin mexa-
HM3BbM 3@ CE30HHO pa3MHOXaBaHe, 3a fa
MOCTUIHAT HaCTbMBaHE Ha paxgaHeTo
npe3 nposieTta WU paHHOTO fiATo. [pun
OPEOHNTE MPEXUBHU XMBOTHU HaAYas10ToO
Ha penpoayKTUBHUTE (PYHKUUM HacTbnBa
B Kpas Ha NATOTO M npe3 eceHTa, 6pe-
MEHHOCT MpoThYa npes 3nUMHUTE MeceLm
a paxgaHeto e npe3 nponetta (Boden
and Kennaway, 2006).

Cnopeg Goldman, (2003), npu 6pe-
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diurnal fluctuations of the factors of
animate and inanimate nature determine
the rhythm in the activity of various vital
functions, including reproduction. Many
mammals exhibit seasonal reproductive
rhythms regulated by the photoperiod.

The length of the day in these animals is
measured by the circadian system and
the pineal gland (Goldman, 2003).

The rhythm of melatonin secretion
is regulated by a neural pathway that
includes circadian oscillations in the
suprachismatic nucleus of the
hypothalamus. In mammals, melatonin is
secreted at night, which is inversely
proportional to the length of the day and
serves as a signal for a change in
reproductive activity. Melatonin secretion
varies with the length of the day and
serves as an internal signal that regulates
changes in behavior and physiology, thus
ensuring seasonality in the manifestation
of biological functions (Dax and Bentley,
2018). In this way, it has an exceptional
influence on the process of evolution in
the adaptation of animals to
environmental conditions. The ultimate
reproductive success is based on the
creation of offspring, which is born at the
most favorable time and grows during the
time of maximum food availability.

Animals have developed numerous
strategies that provide optimal chances of
survival, including optimal time to perform
reproductive functions.

In temperate climates, they have developed
a mechanism for seasonal reproduction to
achieve birth in spring and early summer.

In small ruminants, the onset of reproductive
function occurs in late summer and
autumn, preghancy occurs in the winter
and birth occurs in the spring (Boden and
Kennaway, 2006).

According to Goldman, (2003), in



MEHHWUTE XMBOTHM (PeTycbT pearvpa Ha
MeNaToHMHOBUS PUTHM Ha Maikara, kaTto
NpeHocbT Ha dpoTonepuogmyHa mHgop-
Maumsa OT Maikata KbM heTyca e yacT oT
ajantmBHaTa cucTema CcBbp3aHa C oue-
nsasaHeTo Ha Buga. lNpepgnonara ce, ye
uupkaguasiHiTe puTtMu NoAroTBAT dheTyca
3a MOCTHATa/IHUTE CLOWUTMA KaTo NMpome-
HUTE B TemnepaTypute Ha cpegarta npes
OeHs 1 npe3 HowTa. AKO € MpaBW/THO
nHdopMUpaH heTycbT MOXe da ce Mog-
roTBU NpegBapuTesniHO Aa NMOCPELYHE CTy-
[EeH WM ToMb/1 CEe30H Mpu paxaaHeTo. Mpu
CE30HHMTE XMBOTHM Kato oBLETe, (OTOo-
NepuoauYHUTE CUTHA/IM  MOJTyYEHM A0
pax4aHeTo onpefenaT MHTEH3UBHOCTTA
Ha MNOCTHaTa/IHOTO pasBUTME C Orfes
JOocTMraHeTo Ha nybepTeT npe3 oNTu-
Ma/IHOTO Bpeme Ha roguHaTa (Goldman,
2003), kaTo N0 TO3M Ha4YuH Aa He 3abpe-
MEeHeAT 1 Ja fajaT NnoTOMCTBO B Henopa-
Xopaswo BpeMe Ha roguHata (Foster et al.,
1988). ToBa nokasBa, 4e choTonepmoauny-
HUS ONMKMT Ha heTyca urpae ChblUecTBeHa
pons 3a onpeensiHe eHAOKPUHHMSA cTa-
TYC Ha HOBOPOAEHOTO 1 BPEMETO Ha Hac-
TbMBaHe Ha oBapuasHaTa akTMBHOCT Mpu
XeHckute arHeta (Helliwel et al., 1977).
MHoro m3cnegsaHus covart, ye, dpotone-
puogmyHata wuHQopMauma  Moxe  ga
oKasBa B/MSHME W NpW onpejensHe Bpe-
METO OT [AEHOHOLWMETO, MPU KOETO Hac-
TbMBa paXgaHeTo, KOeTO MOXe Aa uma
CbLLECTBEHO 3HAYEHME 3a OLENSBAHETO
Ha HOBOPOAEHOTO.

Mpoab/XUTENHOCTTA Ha OpemeH-
HOCTTa, KOATO € npegonpeaeseHa xapak-
TEPUCTUKA 3a BCEKUN BUf, 3aBBbPLIBA B TOYHO
onpegeneHo Bpeme Ha aeHsi. OBUKHOBEHO
[HEBHUTE XMBOTHW padkfaTt npe3 HouiTa, a
HOLLHWTE — Mpe3 AeHs T.e. Npe3 nepuoauTe
C NOHWXeHa akTnBHOCT (Silver, 1990).

3a pa ouenee HOBOPOLEHOTO Ha
MbpBO MACTO TpsibBa Aa € AoCTaTbyHO
pasBUTO U KM3HecrnocobHo. HeroeoTo
Cb3psiBaHE Ce CBbp3Ba C MNPOMEHU B
XOPMOHaJIHWA CTaTyC Ha mMaiikata U UMeH-
HO CMrHa/IMTe, KOUTO oeTyca nogasa KbM
MailkaTa 3a CBOETO  (IM3MOJIOTMYHO
CbCTOSIHME, MPU MPEXUBHUTE XMBOTHU Ce
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pregnant animals, the fetus responds to
the mother's melatonin rhythm, and the
transfer of photoperiodic information from
the mother to the fetus is part of the
adaptive system associated with the
survival of the species. Circadian rhythms
are thought to prepare the fetus for
postnatal events such as changes in
daytime and nighttime temperatures.

If properly informed, the fetus can prepare
in advance to meet the cold or warm
season at birth. In seasonal animals such
as sheep, photoperiodic signals received
before birth determine the intensity of
postnatal development with a view to
reaching puberty at the optimal time of
year (Goldman, 2003), thus not becoming
pregnant and producing offspring at
inappropriate times of the year (Foster et
al., 1988).

Thus, the photoperiodic experience of the
fetus plays an essential role in
determining the endocrine status of the
newborn and the onset of ovarian activity
in female lambs (Helliwel et al., 1977).

Many studies suggest that photoperiodic
information may also be involved in
determining the time of day at which birth
occurs, which may be essential for the
survival of the newborn.

The duration of pregnancy, which is
a predetermined characteristic for each
species, ends at a specific time of day.
Usually diurnal animals give birth at night,
and nocturnal - during the day, i.e. during
periods of decreased activity (Silver,
1990).

In order for a newborn to survive in
the first place, it must be sufficiently
developed and viable. Its maturity is
associated with changes in the hormonal
status of the mother.

In ruminants, the fetus sends signals about
its physiological state to the mother, which



CMATaT 3a Haya/IHUA CUrHan 3a HacTbI-
BaHe Ha paxpjaHeTo.

MpomMeHnTe BLB hoToneproaa Morat
Ja npeav3Bukat NPOMEeHW BLB BPEMETO
Ha paxpgaHe. OBLUeTe paxjaT Mo-4ecTo
npes Howra (Lindahl, 1964). Cnopeg
Liggins (2000) paxaaHeTo npu oBLETE He
HacTbMnBa Npu OTCTpaHsABaHe xunodusara
Ha cheTyca, a WHy3nssTa Ha KOPTU30/
unn AKTX kbM heTyca HAKOIKO ceagmnum
npean TepMuHa nNpeansBukKBa paxjaHe B
TeyeHne Ha HAKONKO AHW. [pu ko3uTe,
paxpaHe npean TepMuHa MoXe paa ce
npeamssuka 4ypes uHTpadetaneH AKTX
Unn KopTukoctepomaun. Tosa nokasea, ye
npu NpexuBHUTE XUNodunso-agpeHanHaTa
OC Ha (peTyca urpae JOMUHAHTHA PO/s 3a
WHULMNPAHETO Ha Npejpon/IHA XOpPMO-
Ha/IHM NPOMEHN B OpraHu3ma Ha maika-
Ta. Mo CcblLEeCTBO HapacTBaHETO Ha uup-
Kynupalums ceTaneH KopTuson cTumynmpa
nnaueHTapHua cTepouporeHesnc u npe-
BPbLUAHETO Ha NporecTepoHa B eCTPOreH.
MaliikaTa cblo urpae ponsa 3a npeusn-
paHe BpEMETO Ha paxaaHe 1 AopU HEroBO-
TO MHWULMMpaHe Npy onpefeneHn yCroBus.

MHOro XXVBOTHM paxaaT npes HoLL-
Ta Wiv B OnpefesieHo BpemMe Ha [eHOHO-
wmeto. WM3BecTHO e, 4ye ako UUKLNBLT
JeH/How, Oboe HapyweH 651M3Ko [0
TEpPMUHA, XXUBOTHOTO MOXe Aa ,u34aka” u
Ja poav B MOAXOAALLOTO BpeEMe Ha
cnepgawma aeH (Silver, 1990). Cnopepg
Keverne, (1984) npu noBe4yeTo CeJiCKo-
CTOMAaHCKN XXUBOTHM GOJILLUIMHCTBOTO paXx-
JaHVs ca Beyep WM paHO CYTPUH. Pax-
JaHvaTa npy Buga annaka 3aBucAT OT
C/lbHYeBaTa CBeT/MHAa W OBWKHOBEHO
HacTbnear paHo cytpuH (Nathanielsz,
1977). Sumar, (1985) cbuwo cbOOLIABA,
ye Mpu HXHOAMEpPUKAHCKUTE Kamenuam
(nama n annaka) paxpaaHeTo HacTbnBa
npes [eHs, KaTto yectoTaTa € 3HaunTesIHoO
no-Bucoka B CYTpeLUHWUTe, OTKOMKOTO B
cnepobegHuTe 4vacose. NoBeye oT 90%
OT pax[aHusaTa Ha annaku u aamm ce
cnyysat mexay 07.00 n 13.00 u. Crnopep,
aBTOpa Te3n BUAOBE ca B CbLCTOSHME f[a
oTnarat (3agbpxaT) paxgaHeTo npu He-
6naronpusaTHY YCNOBUA Ha cpefarTa, KaTto
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is considered as the initial signal of birth.

Changes in the photoperiod can
cause changes in the time of birth. Sheep
give birth more often at night (Lindahl,
1964). According to Liggins (2000), birth
in sheep does not occur when the fetal
pituitary gland is removed, while infusion
of cortisol or ACTH into the fetus a few
weeks before term causes birth within a
few days.

In goats, preterm birth can be induced by
intrafetal  infusion of ACTH or
corticosteroids. This shows that in
ruminants the pituitary-adrenal axis of the
fetus plays a dominant role in initiating
prenatal hormonal changes in the
mother's organism. In essence, the
increase in circulating fetal cortisol
stimulates placental steroidogenesis and
the conversion of progesterone to
estrogen. The mother also plays a role in
refining the time of birth and even
initiating it under certain conditions.

Many animals give birth at night or
at certain times of the 24-hour period. It is
known that if the day/night cycle is
disturbed close to the term, the animal
can "wait" and give birth at the
appropriate time the next day (Silver,
1990). According to Keverne, (1984) in
most farm animals the majority of births
are in the evening or early in the morning.

Births in alpaca species depends on
sunlight and usually occur early in the
morning (Nathanielsz, 1977). Sumar,
(1985) also reported that in South
American camelids (llamas and alpacas)
birth occurs during the day, with a
significantly higher frequency in the
morning than in the afternoon.

More than 90% of alpacas and llamas
give birth between 07.00 and 13.00.
According to the author, these species are
able to delay (postpone) birth in adverse
environmental conditions, preventing its



ce npefoTBpaTsABa HacTbMNBAHETO My Npwu
HUCKMUTE HOLLHW TemMnepaTtypu, xapakrep-
HW 3a TexHUTe MecToobuTaHusa. Te pax-
[JaT npes yacoBeTe Ha [eHs Korato TeM-
nepatypuTe ca Haii-B1COKM, ToraBa NoTOM-
CTBOTO BeYe e Cyx0, CNOCO6HO Aa CTOU Ha
Kpaka. [lopy npe3 pas3/IM4yHu CEe30HU Ha
rogyHaTa v npuaaraHeTo Ha CXemMn C
pa3/IMyHO CHLOTHOLLEHME ThbMHMHA/CBETINHA
paxhaHusaTa npu BuAa annaka nokassart
CXOfeH Moen NoTBbpXAaBalikm Cblyec-
TBYBaHeTO Ha (hOTONEpPUOANYEH KOHTPON
Bbpxy penpoaykumaTta (Knight, 1995).
YCTaHOBEHO €, Ye paxgaHusita npy aana-
KATE, U Apyrn npexvBHu B Adpuka ca
TACHO CBbp3aHM W C HacTbMBaHETO Ha
OBXO0BHUSA CE30H, M CbOTBETHO, C OLens-
BaHeTo Ha Bupga (Davis et al., 1997).

Cnopeg, Longo and Yellon, (1988)
uupkaguanusa putbM Ha MeNnaTtoHWHbLT
npw OBLETE € ACHO U3paseH, Toi ce noja-
Ba KbM (peTyca u ToBa MoXe 61 € Hauu-
HBbT 3a CuUrHaamMsmpaHe kbm dpetyca oT
CTpaHa Ha MalikaTa. Silver, (1990) cmaTa
ye 6/M30CTTa Ha njaueHTa, aMHUMOTUYHA
TEYHOCT U HOBOPOAEHO 6uxa Aann curHan
3a 3anoyBaHe Ha paXAaHeTo Mpu HAKOU
BMAOBe 603aiHMUM. BcensBecTHo e, 4e
npv OBUETE U KO3MTE OCMHOBSABAHETO Ha
yyxauTe arHeTta u sipeta ctaBa Mno-ecHo
ako Te ca HanpbCkaHu C OKoJonjogHa
TEYHOCT.

EovH oT dhakTopuTe KOMTO Morart
Ja 3abaBAT WM OT/IOXAT akTa Ha pax-
[JaHe e CTpecbT B KakBaTo U aa e gopma.
CumMnaToazpeHanHaTa akTMBHOCT U OCBO-
60XAaBaHETO Ha agpeHasIMH, BOAM [0
OTMyCKaHe Ha MaToyHata MycKyiaTypa
(Nathanielsz, 1985). Alexander et al. (1993)
cbobLLaBaT, Ye paxgaHeTo npu MepuHo-
COBW OBLE MOXe fa ce 3afbpXu 3a Kpa-
TbK Mepuos OT Bpeme npu npemecTsa-
HEeTO Ha Malikute oT eMH napuen B Apyr.

YCTaHOBEHO €, 4Ye XWBOTHUTE OT
pasnMyHMTe BUAOBE paxpar npe3 pas-
JINYHO BpemMe Ha geHoHowwmeTo. [Mpu
JOMallHWTE XUBOTHM 6M MOrlo ga ce
noBMusie BbLPXY PENPOAYKUMSTA 4pes
MEeToAMTE Ha CefiekyMs 1 npomMsiHa Ha
YCNoBMATa Ha OTINexX4aHe N XpaHeHe.
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occurrence at low night temperatures,
characteristic of their habitats.

They give birth during the hours of the day
when the temperatures are highest, then
the offspring are already dry, able to stand
on their feet. Even during different
seasons of the year and the application of
schemes with different darkness/light
ratios, births in the alpaca species show a
similar pattern, confirming the existence of
photoperiodic control over reproduction
(Knight, 1995). Births in alpacas and other
ruminants in Africa have been found to be
closely linked to both the onset of the
rainy season and, consequently, the
survival of the species (Davis et al.,
1997).

According to Longo and Yellon,
(1988) the circadian rhythm of melatonin
in sheep is clearly expressed, it is
delivered to the fetus and this may be the
way the mother signals to the fetus.
Silver, (1990) believed that the proximity
of the placenta, amniotic fluid, and the
newborn would signal the onset of labour
in some mammalian species. It is well
known that in sheep and goats the
adoption of another's lambs and kids
becomes easier if they are sprayed with
amniotic fluid.

Any form of stress is one of the
factors that can delay or postpone the
birth. Sympathoadrenal activity and the
release of adrenaline lead to relaxation of
the uterine muscles (Nathanielsz, 1985).

Alexander et al. (1993) reported that
births in merino sheep could be delayed
for a short period of time when mothers
moved from one plot to another.

It has been established that
animals of different species give birth at
different times of the day. In domestic
animals, birth could be influenced by
methods of selection and modification of
breeding and feeding conditions.



VHnummpaHeTo Ha paxpaHeTo npu
OBLETE e CBbP3aHO C KOOPAMHMPaHN Xop-
MOHa/THU CWUTHa/I1, FeHepupaHu OT UeH-
TpanHata HepBHa cuctema Ha ceTyca,
Mogudbmumpall naayeHTapHus crepou-
JoreHesunc, fokaTo npu kKosuTe, noanbp-
XaHeTo Ha OpemeHHoCTTa 3aBucu OT
HenpekbCHaATOTO  (PYHKUMOHUpaHe  Ha
Xbntoto Tan0 (Thornburn et al., 1977,
Bazer and First., 1983).

Mpn oBueTe npe3 nbpsute 50 AHU
Ha OpeMeHHOCTTa W3TOYHUKBT Ha np-
OrecTepoH e XbLNTOTO TASMO0, a cfef ToBa
nyTeanHns  NporectepoH  MNocTerneHHo
Hamansea u 6pemMeHHOCTTa ce Mnogbpxa
OT nnaueHTapHusA nporectepoH. Cnepg
90usa AeH HMBaTa Ha nporecTepoHa pPs3ko
HapacTBar [ocTuraiiku MakCUMyM KbM
125 - 130ua geH. Cnefsa MNoHWXeHWe npe-
OV3BVKaAHO OT HapacTBaHeTO Ha heTas-
HUTE KOpTMKOCTepouau B niasmMara, Kou-
TO MOBNUABAT NJlaLeHTapHaTa CTepouao-
reHesa (Thornburn et al., 1977; Al-Gubory
et al., 1999).

Thornburn et al., (1977) o6o6uiaBa
ye npu KO3uTe XbATOTO TA0 € OCHOB-
HOTO MSCTO 3a NPOM3BOACTBO Ha nporec-
TEPOH U 0OBapekToMUATa Ha BCeKU eTan oT
6pemeHHoOCTTa BoAM [0 abopT. Perpecus-
Ta Ha XBbTOTO TAMO U MOHMXaBAHETO Ha
nnasmMeHuTe HuMBa Ha MporecTepoHa
npejLliecTsa eBoNloUUATa Ha MartoyHaTa
aKTMBHOCT U HOPMAasiHOTO paxpaaHe. KbMm
60 - 70ua geH oT GpemMeHHOCTTa nnas-
MEHUTEe KOHLIeHTpauMnm Ha MporecTtepoH
HapacTBat go 4,5-5,5 ng/ml n octaBat Ha
TOBa HMBO [0 HAKOMKO AHU NpU paxia-
HeTo, HO [0pU B [EeHA Ha paxiaHeTo e
BCE oOule [A0CTaTbyHO BUCOKO 1,25
ng/ml. MNpe3 6pemMeHHOCTTa niayeHTara
CbLO npoayuupa nporecTepoH, HO KOoJiu-
yecTtBaTa ca HefocCTaTbuyHM 3a NoAAbP-
XaHeTo Ha 6pemeHHocTTa. MNMpomsaHaTa B
CbOTHOLLIEHNETO eCTPOreH — NporecTepoH
noBuLIaBa CekpeumnsaTa Ha OKCUTOLMH.

OKCUTOLMHBT € KPalHUAT XOPMOH B
MaiumMHaTa Kackaga u ce cekpeTupa B
He3HauuTeNHNW KonuyecTsa OO0 3anoysa-
HeTO Ha BTOparta (pasa Ha paxpgaHeTo,
Tbil KaTO CUTHa/TLT KbM XxunodmsaTta e

40

Birth initiation in sheep is
associated with coordinated hormonal
signals generated by the central nervous
system of the fetus, modifying placental
steroidogenesis, while in goats, the
maintenance of pregnancy depends on
the continuous functioning of the corpus
luteum (Thornburn et al., 1977; Bazer and
First., 1983).

In sheep, during the first 50 days of
pregnancy, the source of progesterone is
the  corpus luteum, then luteal
progesterone gradually decreases and the
pregnancy is maintained by placental
progesterone. After the 90th day,
progesterone levels rise sharply, reaching
a maximum by the 125th - 130th day.
This is followed by a decrease caused by
the increase in fetal plasma
corticosteroids, which affect placental
steroidogenesis (Thornburn et al., 1977,
Al-Gubory et al., 1999).

Thornburn et al., (2977)
summarizes that in goats, the corpus
luteum is the main source for
progesterone production and

oophorectomy at any stage of pregnancy
leads to abortion. The regression of
corpus luteum and the decrease in
plasma progesterone levels precede the
evolution of uterine activity and normal
birth. By the 60th - 70th day of pregnancy,
plasma progesterone  concentrations
increase to 4.5-5.5 ng ml and remain at
this level for several days at birth, but
even on the day of birth it is still high
enough - 1.25 ng / ml. The placenta also
produces progesterone during pregnancy,
but the amounts are insufficient to
maintain the pregnancy. The change in
the estrogen-progesterone ratio increases
the secretion of oxytocin.

Oxytocin is the terminal hormone in
the maternal cascade and is secreted in
small amounts until the onset of the
second phase of labour, as the signal to
the pituitary gland is a consequence of



CneacTBue OT pasTAraHeTo Ha LepBuKca
n BarmHata (Silver, 1990).). Moxe ga ce
Kaxxe, 4ye mpocTtarfiaHgnHuTe ca KpanHusaT

UMNYAC KOWTO 3apgelictBa MaroyHata
MycKynaTtypa.
MpoyyBaHMATa BbPXY 4acoBaTa

OMHaMMKa Ha paxjaHuaTa fnpu osLe 3a-
nousar owe npes 60-Te roguHN Ha MUHa-
nna Bek. George, (1969) cbobuiaBa 3a
[OCTOBEpHA pas/ivka B 4acoBOTO pasnpe-
JeneHne Ha oarBaHuWsiTa npuy oBLe OT
nopoaute [fopcet xopH m MepuHo. B
nepuoga mexay 8 un 18 4. npu oBueTe OT
nopogara [lopcet XOpH ca pernctpupaHu
[OCTOBEPHO NoBeYe paxaaHus, B CpaBHe-
HMe C HabnwogasaHuTe npy nopojara
MepuHO. YcTaHOBEHO e, ye To3u MoAen
He ce NMpPOMEeHs npe3 rognHNTe, KaTo npwu
3MMHO arHeHe 62% oT oBLeTe [lopceT u
37% oT maikmuTe MepuHO 1 ca ce oarHu-
N npe3 AeHAa B nepuoga mexay 8 n 18 u.,
a npu nposieTHOTO arHeHe npes nocove-
HUSA nepuof OT [eHA ca poaunn CboT-
BeTHO 23 1 39% oT maiikute. He e ycTa-
HOBEH elpekT Ha nopegHOCTTa Ha 6pe-
MEHHOCTTa Ha MaWlkuTe BbpPXy vacosarta
OMHamnka Ha paxgaHuata.  Kaulsuff,
(2002) HabntogaBa 4acoBOTO pasnpepge-
NeHve Ha oarsaHuaTa npu [epmMaHcko
MecoganHo MepuHo, [epmaHcka Meco-
JaliHa YepHornaea nopoga u TeXHU Kpbe-
TOCKM Cc nopogata bypyna, otnexaaHu B
NMoMeLLleHUss C OrpaHuMyeHO OCBeT/IEHNE
npes Houwita. OBUEeTe OT BCUYKU FEHOTUNN
ca paxganM Hai-yecto mexagy 9 u.
CyTpuHTa 1 3 4. cnep obed. B TeueHne
Ha [eHs ca ce oarHwIn 12-26% nosede
OBLle OTKOJIKOTO npe3 ocTaHanute 12 u.
Ha JeHoHowwueTo. Mofo6Ho pasnpesnene-
HMEe Ha yYecToTara Ha oarBaHuAaTa ca
YyCTaHOBEHU 1 NpW OBLe OT nopojata Wn
Ae ®paHC CbC CUHXPOHU3MPAH ecTpyc,
oarHeHu npes3 mecel, oktomepy (Hristova
et al., 2010). B nepuopga ot 8 fo 20 u. ca
poavnn 57,1% OT oBUETe, KaTo NUKBLT Ha
oarsaHuATa e mexay 16 n 20 4. bpoart Ha
N3HOCBaHuUTe (peTycn He oka3Ba eqiekT
BbpXY YacoBaTta AMHaMuKa Ha paxaaHuaTa.

Lindahl, (1964) npoy4yBa 4acoBOTO
pasnpefeneHve Ha oarsaHusTa npu osue
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stretching of the cervix and vagina (Silver,
1990). It can be said that prostaglandins
are the final impulse that activates the
uterine muscles.

Studies on the hourly dynamics of
births in sheep began in the 1960s.
George, (1969) reported a significant
difference in the time distribution of
lambing in Dorset Horn and Merino sheep

Between 8 a.m. and 6 p.m., significantly
more births were registered in Dorset
Horn sheep than in Merino.

It was found that this pattern has not been
changed over the years, as in winter
lambing 62% of Dorset sheep and 37% of
Merino mothers lambed during the day
between 8 a.m. and 6 p.m., and in spring
lambing during the specified period of 23
and 39% of mothers gave birth on the
same day.

No effect of the sequence of pregnancies
on the hourly dynamics of births has been
established. Kaulsuff, (2002) observed the
time distribution of lambing in German
meat merino, German black-headed
mutton breed, and their crosses with
Burula breed, raised in premises with
limited lighting at night.

Sheep of all genotypes gave birth most
often between 9 a.m. and 3 p.m. During
the day, 12-26% more sheep lambed than
during the remaining 12 hours of the 24-
hour period. A similar distribution of the
frequency of lambing was found in sheep
of lle de France with synchronized estrus,
lambed in October (Hristova et al., 2010).

In the period from 8 a.m. to 8 p.m. 57.1%
of the sheep gave birth, and the peak of
lambing was between 4 p.m. and 8 p.m.
The number of fetuses, which were borne
till the beginning of lambing, has no effect
on the hourly dynamics of births.

Lindahl, (1964) studied the time
distribution of lambing in sheep of



oT nopoaute Xemnwwup, Wponwwup, Cayt-
payH, MepuHo, Taprun, JopceT u TexHu
KPbCTOCKM. Malikute ca oTriexgaHu
060pPHO U XpaHeHn 2 NbTN AHEBHO — B 8 1
14 y., KaTo cBeT/IMHaTa B NOMELLEHNETO e
nsknoysaHa B 20 4. MNpe3 netre roguHu
Ha eKkcnepvMeHTa Mpu BCUYKM MOPOAN,
He3aBNCKMMO OT Bb3pacTTa Ha Maliknte, e
HabnwgaBaH CXO4eH MOAEN Ha 4acoBOTO
pasnpefesnieHne Ha oarBaHusTa, Kato
nrKoBeTe B YecToTaTa Ha paxgaHusTa ca
B PaHHWUTE HOLLHM 4YacoBe W KbCHUSA cre-
pobepn, a Hali-HMCKa YyecToTa e perncTpu-
paHa B yacoBeTe [0 06s4. He e ycta-
HOBEH edheKT Ha nopojara BbpXy YacoBa-
Ta guHamuKa Ha oarBaHuaTa. Bb3MOXHO
€ HacTbNBaHETO Ha paxjaHeTo ga ce
Ob/DKN HA HMBOTO Ha dm3myHaTa u meta-
6onMTHaTa akTMBHOCT Ha oBueTe. AKO
TOBa € Taka TO 6U crnegBasio NUKbLT Aa
HacTbNW Crfief, XpPaHeHeTo, a 3aTULLIMETO
[a HacTbNu No BPEMETO Ha MUHUMasIHaTa
aKTMBHOCT. PesynTtatute mnokaseart, ue
aKTMBHOCTTA Ha OBLETEe cfej XpaHeHeTo
oKasBa oOnpefeneHo B/VSHWE BbpXYy
HacTbNBaHETO Ha paXaaHeTo.

Opyrn aBTopn (Sharafeldin et al.,
1971; Aoki et al., 2006) cbLl0o cumTaT, ye
yacoBarta AuMHaMUKa Ha paxjaHusTa npu
NPeXmBHMTE MOXe ga ce noBnuse oT
BPEMETO Ha XpaHeHe W CBbp3aHuTe C
TOBa MPOMEHN BbB (hm3nyHaTa u Metabo-
JIMTHa aKTMBHOCT Ha XMBOTHMTE. Jaeger
et al., (2008) koHcTaTupaT, Ye nNpy mMeco-
JaliHn KpaBu, XpaHeHn B nepuoga mexay
16 n 18 4. paxpaHuaTa npes OHEBHUTE
yacoBe ca [OCTOBEPHO NoBeYe, B CpaBHe-
HMe C perucTpypaHutTe npes Howra -
camo 14,6% paxgaT B nepunoga mexay 18
n 6 yaca. MNpu KpaBUTE XpaHeHW CYTPUH
Mexay 6 1 8 u. paxgaHusitTa ca cryyanHo
pasnpegesieHn B TEYEHNE Ha AEHOHOLLMe-
TO. Aoki et al. (2006) cbLo cbo6LLaBAT,
ye BPEMETO Ha XpaHeHe N TUMbT Ha fax-
fata moraT ga oOKaxaT BAUSIHUE BBHPXY
yacoBata [AVHamMuKa Ha OTe/fiBaHuATa.
Mpu KpaBuTE XpaHeHn B 18 4. ¢ gaxba
OCHOBaHa Ha rpyou diypaxu, yectotaTa
Ha paxgaHuaTa npes AeHs e 4OCTOBEPHO
no-BMCOKa, B CPaBHEHWE C pernctpupaHa-
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Hampshire,  Shropshire,  Southdown,
Merino, Targi, Dorset breeds and their
crosses. The mothers were raised in a
stable and fed twice a day - at 8 a.m. and
2 p.m., and the light in the room was
turned off at 8 p.m.

During the five experimental years in all
breeds, regardless of the age of the
mothers, a similar pattern of hourly
distribution of lambing was observed, with
peaks in the frequency of births in the
early night hours and late afternoon, and
the lowest frequency was recorded in the
hours up to noon. No effect of the breed
on the hourly dynamics of lambing has
been established. It is possible that the
onset of birth is due to the level of
physical and metabolic activity of sheep.

If this is the case, it should peak after a
meal and the lull should occur during the
minimum activity. The results show that
the activity of sheep after feeding has a
certain influence on the onset of birth.

Other authors (Sharafeldin et al.,
1971; Aoki et al., 2006) also believe that
the hourly dynamics of births in ruminants
may be influenced by feeding time and
related changes in the physical and
metabolic activity of animals.

Jaeger et al., (2008) found that in beef
cattle fed between 4 p.m. and 6 p.m,,
births during the day were significantly
higher than those registered at night - only
14.6% gave birth between 6 p.m. and 6
a.m. In cows fed between 6 and 8 a.m. in
the morning, births were randomly
distributed throughout the day.

Aoki et al. (2006) also reported that
feeding time and ration type may affect
the hourly dynamics of calving.

For cows fed at 6 p.m. with a ration based
on roughage, the frequency of births
during the day was significantly higher
than for cows fed at the same time with a



Ta Npyv KpaBuTe XpaHeHM Mo CbLLOTO
BpeMe C BMCOKOKOHLEeHTpaTHa gaxba —
cboTBETHO 79,2% n 38,5%. Cobb and
Gonyou, (1982) npoy4yBa 3aBMCMMOCTTA
MexJy BpPeMEeTO Ha XpaHeHe W 4acoBOTO
pasnpefesnieHve Ha oarsaHuaTa npu osLe
oT nopogute Xemnwwup, Cyconk n Pam-
Oyiie, cpaBHABalik1 3 pexuma Ha 3anara-
He Ha chypaxa — B 8, 16 n 24 u. EgHo-
KpaTHOTO XpaHeHe B 12 4. gonpuHacs 3a
noBuLlaBaHe 4YecToTaTa Ha oarBaHuaTa
npes AHEBHUTE 4yacoBe, KaTto B nepuoja
Mexagy 6 n 18 4. ca poannn 69,6% ot
MaikuTe. B cbwoTO Bpeme npu TO3M
pexvMm Ha XxpaHeHe ce pegyuupa 6posaTt
Ha paxjaHvaTta npe3 HowTa, Kato B
nepuoga mexay 22 n 6 4. ca ce oarHuan
15,2% ot oBuUeTe. Pe3yntatute nokassar
ye BPEMETO Ha XpaHeHe MOXe ga moau-
ouuupa 4acoBOTO pasnpefersieHne Ha
paxpaHusaTa npu KpaBu U OBLE, KOETO
BEpPOATHO € CBbp3aHO C MNPOMEHUTE B
EHAOKPUHHMA cTaTyc Ha detyca w
MaikaTa npv pasfiMyHuTe pexmMnm Ha
XpaHeHe (Simonetta et al., 1991).
UacoBaTta AyHamyka Ha paxaaHusaTa
npu Ko3uTe ce pas/simyasa CbLEeCTBEHO OT
Hab6nogaBaHaTa npu kpasu 1 osue. MNpu
€[HO OT paHHWTE NPOYYBaHUS, NPOABIHKNMI0
12 roguHn (Bosc et al., 1988) ca Habnto-
JaBaHu KO3W OT annuiickara nopoga u
HeliHN KpbCTOCKM C nopoguTe CaaHcka U
MoinTeBUH. XXMBOTHUTE ca AbpXaHu Ha
OTKPUTO B YC/IOBUSITA Ha eCcTecTBeHuTe
CBET/IMHHU CTUMY/IN U XPaHeHU ABa NbTU
OHeBHO — mMexay 7 m 9 4. n 18-19 u.
PaxnaHeTo e npe3 meceuute deBpyapu
n maprt. MNpe3 12—-Te rognHN Ha onuta e
HabnwgaBaHa CxofHa 4yacoBa AVHamuka
Ha OKo3BaHuATa. Yectotata Ha paxna-
HUATa € KOHUEeHTpupaHa B cpefarta Ha
peHa — mexay 11 u 15 yvaca, kato B
nepuoga mexay 6 n 20 4. ca ce oko3nn
90,6% oT maiiknTe. MoaobHN Ha TAX ca u
pesyntatute OT Hawe un3cnegsaHe B
kKoeto Aleksiev et al.,, (2013) npoyusart
pasnpefenieHMeTo Ha paxjaHuaTa Ha
Ko3n OT nopopata bbnrapcaka 6sna
M/ieyHa OT pasfiMyHa Bb3pacT U yCTaHOBA-
BaT 4e Mo-TofisiMa 4yacT OT paxAaHusTa ca
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high-concentration ration - 79.2% and
38.5%, respectively.

Cobb and Gonyou, (1982) studied the
relationship between feeding time and
hourly distribution of lambing in sheep of
Hampshire, Suffolk and Rambouillet
breeds, comparing 3 feeding regimes - at
8 a.m., 4 p.m. and 12 a.m. A single meal
at 12 p.m. contributes to an increase in
the frequency of lambing during the day,
with 69.6% of mothers giving birth
between 6 a.m. and 6 p.m.

At the same time, this diet reduces the
number of births at night, with 15.2% of
sheep lambing between 10 p.m. and 6
a.m. The results show that feeding time
may modify the time distribution of births
in cows and sheep, which is probably
related to changes in the endocrine status
of the fetus and mother at different diets
(Simonetta et al., 1991). T

The hourly dynamics of births in
goats differs significantly from those
observed in cows and sheep. In one of
the early studies, which continued 12
years (Bosc et al., 1988), goats of the
alpine breed and its crosses with Saanska
and Poitevin breeds were observed.

The animals were kept outdoors in the
conditions of natural light stimuli and fed
twice a day - between 7 and 9 a.m. and 6
and 7 p.m. The birth was in the months of
February and March. During the 12
experimental years, a similar temporal
dynamics of birth in goats was observed.

The frequency of births was concentrated
in the middle of the day - between 11 a.m.
and 3 p.m., as 90.6% of mothers gave
birth in the period between 6 a.m. and 8
p.m. Similar are the results of our study in
which Aleksiev et al., (2013) studied the
distribution of births of goats of Bulgarian
White dairy of different ages and found
that most births occurred between 6.00
a.m. and 8 p.m. as the peak was between



HacTbNUIM B Nepuoga mexay 6,00 n 20,00u.
KaTo NUKbLT e 6un mexay 14,00 n 16,00u4.
Pesyntatute nokassart, ye Ko3uTe
mMoraT 6bJaT NpuUYUC/IEHN KbM BULOBETE
XMBOTHU, paxialun B onpegeneHo Bpeme
OT [,eHOHOLLMETO, KOeTo npegnonara npe-
Uu3Ha perynaums Ha MexaHusMmuTe cBbp-
3aHM C HacTbMNBAHETO Ha paxAaHeTo. Tesn
MexaHW3Mu ca CXOAHW Mpwu KpasuTe, OB-
ueTe 1 KO3UTe, HO YacoBara AvHamMmnka Ha
paxgaHusaTa npy Te3n BULOBE e pasnnyHa.
YcTaHoBsIBAHETO Ha 4acoBOTO pas-
npegeneHve Ha paxgaHuata B TeuyeHue
Ha [JEeHOHOLLMETO NPU CEICKOCTOMNaHCKUTe
XWBOTHW, OCOBEHO MpU WHTEH3UBHUTE
CUCTEMU Ha OTI/iexaaHe, e npeanocraska
3a onTuMmsMpaHe rpaduka 3a obcnyxsa-
He 1 Hab4eHNe Ha XXUBOTHUTE, NaHK-
paHeTo Ha noTpe6HOCTUTE OT paboTHa
cuia 1 edPeKTUBHOTO M U3NON3BaHe B Te-
yeHue Ha kamnaHuaTa (Alexiev, 2011).

n3BOAU

B 3akntoueHne moxem pga 0606-
LWMM, Ye Mo3HaBaHe Ha MexaHaHu3MuTe
Ha paboTa Ha UMpKaauMasHUA YacCOBHUK,
cekpeuuaTa Ha MeslaToOHUH 1 AHaMukaTa
Ha 6UONOrMYHUTE PUTMU BOAAT A0 O6BLP3
Hanpeabk B paswndpoBaHETO Ha NpoTu-
yalmte OMOMOrMYHM NpoLecn 1 peryna-
TOPHU MexaHu3My B OpraHusMa Ha Xu-
BOTHMTE. Te mMorart Aa nocnyxart KaTo oc-
HOBa Ha OMOTEXHOMOTNWUTE 3a WHTEH3U-
dmumpaHe Ha penpoayKTMBHUTE MpoLecu
KakTo 1 no-gobpo ynpasneHve Ha pepmara.

2 and 4 p.m.

The results show that goats can be
classified as species giving birth at a
certain time of day, which implies precise
regulation of the mechanisms associated
with the onset of birth. These mechanisms
are similar in cows, sheep and goats, but
the time dynamics of births in these
species are different.

Establishing the hourly distribution
of births during the day for farm animals,
especially in intensive breeding systems,
is a prerequisite for optimizing the
schedule for service and monitoring of
animals, planning the needs of the
workforce and its effective use during the
campaign (Alexiev, 2011).

CONCLUSIONS

In conclusion, it can be summarized
that knowledge of the mechanisms of the
circadian clock, melatonin secretion and
the dynamics of biological rhythms lead to
rapid progress in deciphering the ongoing
biological processes and regulatory
mechanisms in animals. They can serve
as a basis for biotechnology to intensify
reproductive processes as well as better
farm management.
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PE3OME

Llenta Ha HacToOALOTO MpoyyBaHe
e [Ja ce uvHAyumpa CUHXPOHEH ecTpyc
ypes3 5-4HEBHO nporectareHoBO TpeTupa-
He ¢ unn 6e3 CXK npu oBue Ha 12
MeceyHa Bb3pacT OT nopogaTta J1akoH.
OnuTbT e nposefdeH Cc 27 oBuUe npe3
Mecel, HoemBpu, 2019. Ha BCUYKM XMBOT-
HW 65Xa MOCTaBEHW BarvHaIHU TaMnoHW,
KouTOo npectosixa 5 gHW. B MoMeHTa Ha
rnocTtaBsHe Ha TaMMnoHMTE OBLETe ca
WHXEKTUPaHN CbC CUHTETUYEH aHanor Ha
PGF2a. iBe onuTHW rpynn 6sxa chopmu-
paHn B 3aBMCMMOCT OT TOBa, fan ca
TpeTtupaHu cbe CXKK: Mpynal (n=14)- B
MOMEHTa Ha MaxaHe Ha TaMnoHa Ha
XNBOTHUTE 6e MHxXekTnpaHo CXXK B gosa
300 Ul PMSG; ITpyna 2 (n = 13) — 6e3
TpetupaHe. CTeneHTa Ha CUHXPOHM3aUMA
Ha ecTpyc npu 'pyna 1 6e 92,86% wn ce
pasnuusawe pgoctoBepHo (P<0,05) c
MNpyna 2 - 53,8%. 3annogaemocTrta npwu
lpyna 1 e 76,92% u [OCTOBEPHO nNO-
BMCOKa crnpamo Tasm Ha [pyna 2 - 0%.
MnopgosutocTTa Ha Npyna 1 6e 130,0%.

KntoyoBn pgymu: oBue, ecTpyc,
KpaTkoTpanHu, nporectareHu, CXXK

a7

SUMMARY

The aim of the present study was to
induce synchronized estrus through 5
days progestagen treatment plus or
without PMSG 12 months aged Lacaune
ewes. The experiment was carrired out
with 27 Lacaune ewes during November,
2019. The intravaginal sponges were put
to all experimental animals for 5 days. At
the time of the placement of the sponges,
the ewes were treated with a synthetic
analogue of PGF 2a. Two experimental
groups were formed depending on
whether a PMSG was used or not: Group
1 (n = 14) - at the time of the sponge
removal, 300 Ul PMSG was injected;
Group 2 (n = 13) - no PMSG treatment.
Estrus synchronization rate was higher
and significant at Group 1 — 92,86%
(P<0,05 ) compared to Group 2 — 53,85.
Fertility for Group 1 was 76,92% and its
values was significantly different from
values of Group 2 — 0%. Fecundity for
Group 1 was 130,0%.

Key words: sheep, estrus, short
term, progestagens, PMSG



YBO/[,

B Bbarapus osueTe O0OUMKHOBEHO
ce 3annoxgart 3a NbpBu MbT NPU HaBbLP-
wBaHe Ha 18 meceyHa Bb3pacT. ToBa e
Taka nopaav TPagUUUOHHO eKCTEH3UBHUSA
HauMH Ha oTrnexaaHe 1 NOpPoAHUAT CbC-
TaB (abopureHHn oBLE, TbHKOPYHHU 1 MNO-
NYTHHKOPYHHY oOBUE). lMpe3 nocnegHute
30 rogmMHU 6GpoAT Ha OBLETe HamansiBa
psasko (cnopeg ®AO npe3 1990 e umano
8130 000 »k1BK XMBOTHM Aokarto 3a 2018
6posAT Ha oBueTe e 6mun 1316000), kakTo
ce NPOMEHW U MNOPOOHUAT CbCTaB Ha
oTrnexaaHute osue (Hag 70% OT XUBOT-
HUTe ca OT MOopoAM MJIEYHO Harnpase-
Hue). Habnogaea ce 3acuieH MHTepec u
BHOC Ha €/INTHM XWBOTHU OT cneuunanu-
3upaHnTe Nopoau 3a MNSAKo JlakoH, ABacu
n Acadh. KbM TO3M MOMEHT, B Bbnrapus
uma 40 uucTtonopogHu depmn n Hag
15000 4mMCTOMOPOPOLHM >KMBOTHU  OT
nopogjarta JlakoH.

OnTMMMU3npaHeTo Ha MeToauTe 3a
yrnpassieHue ¢ Lesn nofobpsisaHe Ha npo-
W3BOACTBEHUA U PenpoayKTUBEH MOTeH-
uMan Ha cneyunanuaupaHa mMaeyHa nopo-
Ja Kato JlakoH Mpu MHTEH3UBHU YC/I0BUSA
MOXe fAa 6bAe M3KNIUUTESTHO BaXHO 3a
npov3BoguTenMTe Ha M/ASKO MO CBeTa
(Hernandez et al., 2011). MNo-paHHO 3an-
noxpgaHe (g0 12 meceyHa Bb3pacT), KakTo
N CUHXPOHW3paHEe Ha ecTpyca W 3anox-
JaHeTo ca eekTMBHW mMeToaM 3a OonTu-
MuU3MpaHe Ha OTInexjaHeTo Ha oBueTe
npu WHTEH3MBHW Yycnosus. Bcekn epuH
JOMb/HUTENEH [eH [0 BKIYBaHe Ha
XWBOTHUTE B OCHOBHOTO CTa/l0 € CBbp3aH
C OCbLLECTBABAHETO Ha onpefesieHn pas-
X04u, KOMTO noBuUwaBaT cebecToiHocTTa
Ha NpoAykuuaTa N yabmKaBaT KpUTUUHUSA
NbT 40 NoflyyaBaHe Ha NbpBUTE Npuxoan
(Harizanova, 2008).

B EBpona, Hai-pasnpocTpaHeHusT
XOpPMOHAasIeH MEeTO/, 38 CUHXPOHMU3aLMA Ha
ecTpyca npu ApebHuTe NpexmBHU e ypes
N3Mo/s3BaHeTo Ha (MHTpa) BarMHaslHW TaMm-
noHu (rL6u), MMMpPerHnpaHu CbC CUHTe-
TMYHM nporectareHn (FGA wnnn MGA)
(Menchaca and Rubianes, 2004; Abecia
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INTRODUCTION

In Bulgaria, sheep are usually
fertilized for the first time at the age of 18
months. This is because of the
traditionally extensive breeding system
and breed composition (autochthonous,
fine wool and semi-fine wool breeds).

Over the last 30 years, the number of
sheep has fallen sharply (according to
FAO the number of live animals was
8,130 millions in 1990 vs 1,316 million in
2018), as well as the breed composition of
the raised sheep has changed(over 70%
of live animals for milk production). There
is a growing interest and import of elite
animals from the specialized dairy breeds
like Lacaune, Awasi and Asaff. Up to now,
in Bulgaria there are 40 purebred
Lacaune farms with more than 15 000
heads.

Optimizing management procedures
to improve the productive and reproductive
potential of a selective dairy breed like
Lacaune under intensive conditions may
be extremely important for milk producers
over the world (Hernandez et al., 2011).

Early fertilization (before 18 months of
age), as well as oestrus synchronization
are effective methods for optimizing
sheep rearing under intensive conditions.

Each additional day before the animals
are included in the main flock is
associated with the implementation of
certain costs, which increase the cost of
production and extend the critical path till
earning the first income (Harizanova,
2008).

In  Europe, the most common
hormonal method for estrus
synchronization (ES) of small ruminants is
with intravaginal sponges, impregnated
with synthetic progestagen (Menchaca &
Rubianes, 2004; Abecia et al., 2011).



et al., 2011). PaznnyHm cxemm 3a CUHXpPO-
HM3auus Ha ecTpyca crnopeg npogb/iku-
TENHOCTTa Ha NPecTos Ha TaMnoHWUTE BbB
B/laraMLLETo ce npwiarar: npu gbaru
UNn TpaauuMoOHHM TpeTupaHusa (npecTom
0T 12 0o 14 AgHW ) unun KpaTky NpecTon oT
5 [0 7 aHu (KpaTkoCpoUHM fiedyeHus). Mpu
BCUYKM CXEMMU Ha CUHXPOHM3AUUA C Mpo-
recrareHy, crief, npemaxsaHeTo UM ce
noctasa CXK 3a uHayuupaHe Ha oByna-
una. TlloHacTosilem B eBponeickuTe
CTpaHu MMa 3acW/IeHO akTUBHO ABWXeHne
cpewy mnsnonssaHeTo Ha CXKK n e Heob-
XO4MMO fia Ce TbPCAT anTepHaTVBHN NPo-
TOKOMIM 3a WMHAyuMpaHe Ha OBy/fauusTa,
Kouto ga He Bknwuear CXKK (Maritnez-
Ros et al., 2019a).

Lienta Ha HacTOALLOTO MpoyyBaHe
e [Ja ce uvHAyuupa CUHXPOHEH ecTpyc
ype3 5-AHEBHO NporecTareHoBO TpeTupa-
He ¢ uin 6e3 CXK npu oBUe 12 meceyHa
Bb3pacT OT nopogara J1akoH.

MATEPVAT N METOON

OnuTbT e npoBefeH nNpe3 Mecey,
HoemBpu, 2019, ¢ 27 oBuUe OT nopojarta
NakoH Ha 12 meceyHa Bb3pacT.OBLeTe ce
oTrnexgaxa 060pHO, B 4acTHa hepma,
HamupaLlla ce B c. 3aBana, o6Ll. bpesHuk,
Ha 1000 meTpa HagmMmopcka BucouunHa. Mo
BpEME Ha eKkcrnepumeHTa OBLeTe 6sxa
XpaHeHn cbC cnegHata gaxba (Ha rnaea/
Ha [eH): - nouepHoBo ceHo — 0,8 kg u
KoHLUeTpaTHa cmecka (c 17 % CI) - 0,5 kg.

OnNuTHUTE XMBOTHU BAXa KIIMHWUYHO
34paBu, n3paBHeHU No xusa maca (40 +2
kg) n TenecHo cbetosHue (OTC - 2,5-3,0).
Ha BCWMYKM XMBOTHW 6AXa MNOCTaBeHM
BarMHasHM TamnoHn (30 mg FGA
Synchropart®, Ceva Sante Animale,
France), kouto npectosixa 5 pgHun. B
MOMEHTa Ha MOCTaBAHE Ha TamnoHuTe
OBLIETE Ca MHXEKTUPaHW CbC CUHTETUYEH
aHanor Ha PGF2a (1,0 ml Alfabedyl®
Ceva Sante Animale, France). [ise onuT-
HU rpynu 6sixa cdopmMupaHy B 3aBuUCK-
MOCT OT TOBa, Ja/M ca TpeTupaHn Cbe
CXK.

Mpyna 1 (n = 14) - B MOMEHTa Ha
MaxaHe Ha TamnoHa Ha XWBOTHUTE 6e
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Different protocols for ES with intravaginal
sponges were used, according to the
duration of sponge stay in the vagina: 12
to 14 days (so-called long term or
traditional treatments) or 5-7 days (short-
term treatments).

All  protocols for ES that wused
progestagens ends with PMSG treatment.

Currently, there is a highly active
movement in European countries against
the use of eCG and it is necessary to look
for alternative protocols for the induction
and ovulation which would not include
eCG (Maritnez-Ros et al., 2019a).

The aim of the present study was to
induce synchronized estrus through 5
days progestagen treatment plus or
without PMSG at 12 months aged
Lacaune ewes.

MATERIAL AND METHODS

The experiment was carrired out
during November, 2019, with 27 Lacaune
ewes, aged 12 months. The ewes were
raised indoors, in private farm, situated in
vilage Zavala, 1000 m altitude, Breznik
municipality. During the time of the
experiment, ewes were fed with next ratio
(per head per day): alfalfa hay - 0,8 kg and
concentrate mix (17% crude protein) - 0,5 kg.

The experimental animals were
clinically healthy, equal in live weight (40 + 2
kg) and body condition (BCS - 2.5-3.0). To
all animals were put vaginal sponges (30
mg FGA Synchropart® Ceva Sante
Animale, France) for 5 days.

At the time of the placement of the sponges,
the ewes were treated with a synthetic
analogue of PGF 2a (1,0 ml Alfabedyl®
Ceva Sante Animale, France). Two
experimental groups were formed depending
on whether a PMSG was used or not.

Group 1 (n = 14) - at the time of the
sponge removal, 300 ul PMSG



nHxekTmpaHo CXK B gosa 300 Ul PMSG
(Synchropart® PMSG, Ceva Sante
Animale, France).

MNpyna 2 (n = 13) — 6e3 TpeTupaHe.

Ha 48-ua uyac cnep maxaHe Ha
TamnoHuTe oBLEeTe 6sxa u3cnegsaHn 3a
Ha/IM4YMe Ha ecTpyc Ypes3 ecTpyc-4eTeKTop
((Draminski Ltd). OBue c enekTpuyecko
cbnpotuenexne < 350 eAVHNLYM (cbrnac-
HO WHCTPyKUuUTE Ha hmpmarta Mpou3BoO-
AUTeNn 1 NpegxogHN Hawu onuTh) ce
npuexa, ye ca B ectpyc. Mexay 50-us un
51-ua yac OoT MaxaHeTo Ha TammnoHuTe
oBLETE B ecTpyc 6sxa efHOKpaTHO W3-
KyCTBEHO OCEMEHEeHW [Ab/I60KO BaruvHan-
HO, C paspegeHa cnepma (13no3BaH 6e
rNI0KO30-unTpaTeH paspeauten 6 A B
CcboTHOoweHne 1:3) B pgosa 0,4-05 ml.
KouoBeTe ce oTrexgaxa B cbuiarta
crpaga, Ha CpeLLynosIOXHUS Kpald, kaTo Te
HsIMaxa Mpsik BU3yasieH Uan Apyr KOHTakT,
a camo 06oHsTeneH. ManonseaHu 6sxa
eskynatu OT TpW Ko4ya, MOJy4eHW Mo
MeTo4a Ha M3KycTBeHaTa BarvHa u 6sxa
cbC criegHuTe napameTpu: ob6em = 1,0 ml
1 NOABWXHOCT = 70%.

Bsaxa npocnefeHn cnegHuTe noka-
3arenu:

- CMHXPOHHOCT B nposiBata Ha
ecTpyca (CTeneH Ha CUHXPOHM3a3ns Ha
ectpyca — CCE) Ha 48-ua uac cnepg
MaxaHe Ha TamnoHuTe - Opoil oBUE B
ecTpyc/obuy 6poii oBue x 100.

- 3annogsaemocT (No oarBaHusTa) —
poaunun oue/ ocemeHeHn osue x 100.

- bnonornyHata nNNoJoOBUTOCT
abopTupaHu, XMBOPOLEHN N MbPTBOPOLEHU
arHeTta/ oarHeHute oBue x 100.

3annogsemocTTa u 61osiIorMyHa no-
[OBUTOCT 6sIXa OTYETEHM Ccnef NPUKIoY-
BaHe Ha arHuiHata kamnaHus. Pesyntatute
ca npeacTaBeHU B Gpoli OBLUE WM arHeTa
(n) n B NpoueHTn (%) 3a BCEKM U3cnegBaH
nokasartes. [,OCTOBEpPHOCTTa Ha pasnukuTe
Ha MokKasaTesiMTe CUHXPOHOCT B MposiBaTta
Ha ecTpyc 1 3anonsiemMocT Ha ABeTe OMUTHM
rpynu 6e yctaHoBeH ypes Fisher's exact test
(http://graphpad.com/quickcalcs/contingency1/)
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(Synchropart® PMSG, Ceva Sante Animale,
France) was injected i.m.

Group 2 (n = 13) - no PMSG treatment.

At 48 h after sponge removal the
ewes were tested for presence of a heat with
an estrous detector (Draminski Ltd). All
ewes that had electrical resistance of vaginal
mucus < 350 units were considered to be in
estrus (according to users’ manual and our
field observations). Between the 50" and
51" hours after removal of the sponges, the
ewes in the estrus were inseminated once,
artificially (Al), deeply vaginal, with diluted
semen (with citrate-glucose extender 6A in
ratio 1:3) with a dose 0,4-0,5 ml.

The rams were raised in the same building
on the opposite side and animals didn’t have
any visual or service contact, only olfactory.

The ejaculates were obtained from 3 rams
by artificial vagina and parameters of all
were: volume = 1,0 ml and sperm motility >
70%.

The
studied:

- Estrus synchronization rate (ESR) —
ewes in estrus on 48 h after sponge
removal/ all ewes x 100.

following parameters were

- Fertility — lambed ewes/ inseminated
ewes x 100.

- Fecundity - the number of born
lambs (included all born lambs — live, dead
and aborted) / lambed ewes x 100.

Fertility and fecundity were calculated
after lambing. Results were presented in
number (n) and percentage (%).

The significance of the differences between
groups about the ESR and fertility were
established by the Fisher's exact test
(http://graphpad.com/quickcalcs/contingencyl/).




PE3SYNTATV N OBCBbXOAHE

CreneHTa Ha CUHXpPOHM3aUMA Ha
ectpyc npu Npyna 1 6e 92,86% un gocto-
BepHO no-eucoka (P <0,05) cnpsimo cTe-
MeHTa Ha CMHXpOoHu3auusa npu Fpyna 2 -
53,8% (Tabnmya 1). 3annogsemocTTa
npu Fpyna 1 6e 76,92% 1 AOCTOBEPHO
no-B1coka cnpsmMo Tasn Ha pyna 2 - 0%
(HUTO efHa OT cefleMTe OBLE B €CTPYC He
6e ce 3annoguna cnef WU3KyCTBEHOTO
ocemeHsiBaHe (Ta6nuua 1.) Mnogosu-
TocTTa Ha 'pyna 1 6e 130,0%.

Ta6bnuua 1.
NJ1040BUTOCT Ha ONUTHUTE TPyNn

CteneH Ha CUHXPOHM3aUunAaA Ha ecCcTpycCa,

RESULTS AND DISCUSSION
Estrus synchronization rate was
higher at Group 1 — 92,86% and its value
was significantly different (P < 0,05 ) from
value of Group 2 — 53,85% (Table 1).

Fertility for Group 1 was 76,92% and its
value was significantly different from value
of Group 2 — 0% (neither of seven ewes
in estrus was pregnant after Al) (Table 1.)
Fecundity for Group 1 was 130,0%.

3amniogaemMmoCct wun

Table 1. Estrus synchronization rate (ESR), fertility and fecundity of the ewes

from the experimental groups

MNpyna CCE/ESR 3annogsaemocT / Fertility | MnogosutocT / Fecundity
Group n (ewes) % n (ewes) % n (lambs) %
Mpynal

Group 1 13 92.86* 10 76.92** 13 130.0
n=14

Mpyna 2

Group 2 7 53.85 0 0.0

n=13

3abenexka: *[loCTOBEPHOCT Ha pasnukarta npu P < 0,05; **[locToBEpPHOCT Ha pa3nukaTta npu P< 0,01
Note: *Significant difference at P < 0,05; **Significant difference at P< 0,01

MonyyeHute pesynrtatn 3a CCE n
3annogaemoctTa npu Npyna 1 ca B cbOT-
BETCTBME C pe3ynratute MnojsyyeHn B
NpeaxofHN Halin U3cnefBaHus C KpaTku
nporectareHoBu TpetupaHusa (5-7 OHEBHW)
(Metodiev and Raicheva, 2011; Metodiev
et al., 2018 kakTo 1 C Te€3K, CbOOLEHN OT
apyrm  aBtopu Karaca et al, 2009;
Martemucci and D'Alessandro, 2011;
Maritnez-Ros and Gonzalez-Bulnes, 2019;
Maritnez-Ros et al., 2019a; Maritnez-Ros
et al., 2019b) o1 80,0 % po 100% CCE po
144 yac cnef mMaxaHe Ha TaMmrnoHUTE U
3ansiogdaemMoct mexay 60-90%.

Npesata Ha HacToAWwmMa ekcnepu-
MEHT foiae OoT Npeaxo4eH Hall ekcnepu-
MEHT, KOTO 6€e npoBedeH npes3 mali 2019
r. (pesyntatute ca B Npouec Ha nyo6/nky-
BaHe). B TO3M ekcnepuMeHT uHayumnpaxme
CUHXPOHEH ecTpyc 4Ype3 5-AHeBHO Mpo-
rectareHoBo TpeTupaHe CbC Wn 6e3
CXXK. EkcnepumeHTBLT 6e nposefeH ¢ 26
paxpanu oBLUe, KaTo 6sxa cdopmupaHu
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The obtained results for ESR and
fertility in Group 1 was consistent with the
results obtained in our previous experiments
with short term (5-7 days) progestagen
treatments (Metodiev and Raicheva,
2011; Metodiev et al., 2018) and also to
these, reported by other authors (Karaca
et al., 2009; Martemucci and D’Alessandro,
2011; Maritnez-Ros and Gonzalez-
Bulnes, 2019; Maritnez-Ros et al., 2019a;
Maritnez-Ros et al., 2019b) - from 80,0 to
100% ESR until 144 hours after sponge
removal and fertility between 60-90%.

The idea of the present experiment
came through a previous experiment that
we conduct during May, 2019 (results in
process of publishing). In that experiment
we induced synchronized estrus through 5
days progestagen treatment plus or
without PMSG. The experiment was
carrired out with 26 multiparous ewes, as
three experimental groups were formed




TPU OMUTHW TPYNX B 3aBMCMMOCT OT TOBa
fanun ce mnsnonssa CXK nim He, Kakto 1
OT BpemeTo Ha TpeTupaHe CbC CUHTE-
TuyeH aHanor Ha PGF 2a (npegn wunu
cnep OTCTPaHABAHETO Ha TaMMNOHMUTE):
pyna 1 - Nno Bpeme Ha MoCTaBsAHETO Ha
TaMrnoHWTe OBLETE ca TPeTupaHu CbC
CuHTeTn4eH aHasior Ha PGF 2a. lNo Bpe-
Me Ha OTCTpaHsABaHeTO Ha TaMrMoHuTe e
nHxektupaH 300 Ul PMSG. 'pyna 2 - no
BpeMe Ha MOoCTaBAHeTO Ha TamnoHuTe
OBLIeTe ca Ou/IM TPeTUpaHn CbC CUHTETU-
yeH aHanor Ha PGF 2a; N'pyna 3 - oBueTe
ca 6unn TpeTnpaHn CbC CUHTETUYEH aHa-
nor Ha PGF 20 no Bpeme Ha oTCTpa-
HsABAHETO Ha TamrnoHuTe. B To3u excnepu-
MEHT M3Mosi3Baxme fBa pas/inyHu MeTo-
[a 3a OTKpuBaHe Ha Ha ecTpyc - ecTpyc -
netektop n koyose. CCE cnopep ectpyc-
petektopa 6e 87,5%, 77,77% n 55,55%
cboTBeTHO 3a pynn 1, 2 n 3. CCE npu
nokpmeaHe OT ko4 6e Hali-Bucoka npwu
pyna 1 - 100% n 4OCTOBEPHO Ce pasnu-
yaBallle OT CTOilHOCTUTE Ha [pyna 2
(33,33%) un Mpyna 3 (33,33%). Cxemarta,
KOATO ce cbabpxawe CXK nmawe Buco-
KM CTOMHOCTWM Ha 3ansiogsemocT (87,5%)
n nnopgosutocT (171,4%) 3annogsemocT-
Ta Ha lpyna 2 6e 66,67%, HO C HMCKa
nnogosutoct - 1 arHe ot 1 oBua, AokaTo
3annogaemoctTa 3a rpyna 3 6e 0%.
Pesyntatute ot HacToAWMA ekcre-
pumeHT 3a cxemata 6e3 PMSG cbLlo
6sxa HesagoBonuUTeNHW. Hue npepgnosio-
XUXMe, Ye CTUMynuTe OT KoyoBeTe (Tbid
Kato koyoBeTe ce oTrfexgaxa B efgHa u
cblya crpaga) Bbpxy octa GnRH/LH, we
ca [ocTarbyHK, 3a fda npeausBukar oBy-
naums, Ho ToBa Ce oKa3a HeBApHO. Edpek-
TbT Ha Koya e aobpe M3BECTEH B OBLie-
BbAHaTa npakTuka. EdekTsT Ha koua ce
Ob/DKN NPeJVMHO Ha OBGOHATENHUTE CTU-
MYy/I1, KaTo MakCUMasTHUAT edpekT ce Abi-
XU Ha KOMOBMHauuAaTa Ha 060HATESTHU, BU-
3yasiHn 1 nosepgeH4veckn ctumynm (Hawken
et al., 2005). NpucbegnHsIBAHETO Ha Kou
WM KOYOBE KbM MNpeaBapuTesHo U30/u-
paHu OBLE B aHecTpyc, BOAW [0 C/efHu-
Te penpoiykKTUBHWU NPOABU MNpU TAX: yBe-
NnnyaBaHe 6pos Ha LH nyncauyuute u
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depending on whether a PMSG was used
or not, as well as the time of treatment
with a synthetic analogue of PGF 2a
(before or after the removal of sponges):
Group 1 - at the time of the placement of
the sponges, the ewes were treated with a
synthetic analogue of PGF 2a. At the time
of the sponge removal, 300 Ul PMSG was
injected. Group 2 - at the time of the
placement of the sponges, the ewes were
treated with a synthetic analogue of PGF
2a; Group 3 — the ewes were treated with
a synthetic analogue of PGF 2a at the
time of the sponge removal.

In that experiment we used two different
methods to detect estrus synchronization
estrus detector and rams. ESR
according to the estrus detector was
87,5%, 77,77% and 55,55% respectively
to Group 1, 2 and 3. ESR according to
ram service was highest at Group 1 —
100% and its value was significantly
different from values of Group 2 (33,33%)
and Group 3 (33,33%). The protochol,
that consisted PMSG had high levels of
fertility (87,5%) and fecundity (171,4%).
Fertlity of Group 2 was 66,67 % but with
low fecundity — 1 lamb from 1 ewe,
whereas the fertility for Group 3 was 0%.

The results in present experiment
for the protocol without PMSG were
unsatisfactory too. We hypothesized that
the ram stimuli (because the rams were
raised in the same building) to the axis
GnRH/LH, should be enough to induce
ovulation, but it was not come true.

The ram effect is well known in sheep
breeding practice. The effect is mainly
due to olfactory stimuli, with the maximum
effect due to the combination of olfactory,
visual and behavioral stimuli (Hawken et
al., 2005).

The addition of a ram or rams to pre-
isolated sheep in an anestrus leads to the
following reproductive  manifestations:
increased LH pulsations and induction of



WHAOYyLMpaHe Ha oByfnauus Ha ronsmMa
yact ot oBsuete (Knight et al.,, 1978;
Oldham, 1980; Martin et al., 1983). Edek-
TbT Ha Ko4ya MOxe ga 6bhe nocturHar u
6e3 npefBaputesiHa n3onauusa Ha osueTe
oT KoyoBeTe (Cushwa et al., 1992). Edek-
TbT Ha Ko4ya Ce MpOosiBABA W MpU LMKIU-
pal oBLe, KOETO Ce n3passiBa B yBesnu-
yeHvne Ha LH cekpeTupawmte nyncauum,
KaTo TOBa € He3aBMCUMMO OT reHoTuna Ha
oBueTe unn OT (pasata Ha ecTpanHus
umkbn (Hawken et al., 2007).

Huve cmaTame, Yye BEPOATHO NOTUC-
KaHeTo OT BUCOKUTE HMBA Ha nporecTareH
Bbpxy octa GnRH/LH e 61no no-cusHo u
3aroBa He ce e CTUIHa/10 U 3annoxgjaHe
Ha oBLETe B eCcTpyc. 3aToBa KaTo antep-
HatuBn Ha CXXK cTumynm BbpxXy oOcTa
GnRH/LH, Tpsa6Ba fa ce npunoxat apyru
npanapaTtu 3a npeau3BrKBaHe Ha OBY/a-
uMa kato Hanpumep BbHWeH GnRH nnn
HOBUW npoaykTn, kato kisspeptin - 10 aHa-
nor C6 (npoyuyeH ot Decourt et al., 2019).

N3BOAN

CxemaTa, KOATO ce CbCTou OT 5-
[OHEBHO nporectareHHo JfievyeHue nsoc
CUHTeTUYeH aHanor Ha PGF 2a, noctaBeH
Nno Bpeme Ha NocTaBAHETO Ha TaMroHuUTe
n CXK no Bpeme Ha OTCTpaHsABaHETO Ha
TaMMoHUTE, YCMNELIHO CUHXPOHMU3UPA ecTpyc
npu osueTe Ha 12-meceyHa Bb3pacT OT
nopogara JflakoH U Mma BUCOKO HMBA Ha
3anongaemMocTt. Tasu cxema MOXe ga ce
M3non3eBa YCrnewHo B MpakTuka ¢ uen
ONTMMM3NPaHe Ha PenpoayKTUBHUA Me-
HUIKMBHT B UHTEH3UBHOTO OBLLEBB/ACTBO.

BNATO4APHOCTU

W3cnepsanuATa, gosenv 40 Tesu
pe3ynTaTty ca thMHaHcMpaHu no HauuoHan-
Ha HayyHa nporpama ,PenpoaykTuBHUTE
OGUOTEXHONOTMM B XMBOTHOBBACTBOTO B
Bvnarapua (HHIM PEMPOBUNOTEX)“ Ne
0406-105 Ha MuHUCTEpCTBOTO Ha 06pa-
30BaHMETO W HaykaTa Ha Peny6iuvka
Bvnrapus.

ABTOPBbT M3KasBa OnarogapHoCT
Ha MeracTtpoin OO/ 3a npegocTaBeHarTa
Bb3MOXHOCT 3a pabota C oOBUETe OT
TAXHOTO CTafo.

ovulation in a large proportion of sheep
(Knight et al., 1978; Oldham, 1980; Martin
et al, 1983). The ram effect can be
achieved without prior isolation of sheep
from rams (Cushwa et al., 1992). The
effect of the ram is also manifested in
cycling sheep, which is expressed in an
increase in LH secretory pulsations,
regardless of the genotype of the sheep
or the phase of the estrous cycle (Hawken
et al., 2007).

We supposed that the suppression
of high levels of progestogen on the
GnRH/LH axis was probably stronger and
therefore did not lead to ovulation and
fertilization of sheep in estrus. Therefore,
as alternatives to PMSG stimuli on the
GnRH/LH axis, other products for
induction of ovulation such as external
GnRH or new products such as
kisspeptin-10 analog C6 (studied by
Decourt et al., 2019) should be used.

CONCLUSIONS

The protocol, that consisted 5 - day
progestagen treatment plus synthetic
analogue of PGF 2a put at the time of the
placement of the sponges and PMSG at
the time of the sponge removal
successfully synchronized estrus at 12
months aged Lacaune ewes with high
level of fertility. This protocol could be
used successfully in practice in order to
optimize reproductive management in
intensive sheep breeding.
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