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PE3IOME

Llenta Ha npoyyBaHeTo e pga ce
uscnefBa B/IMSHMETO B XPaHEHETO C
pas/iMyHM 403U OT JIIOCMM Ha KeapoBwU
AAKA BbPXY MJieyHaTa npoAyKTUBHOCT U
KPbBHUTE MoKasaTeNn Ha faktupawim
KpaBu. OnNuTLT e npoBefeH npe3 2018 r.
B [lMnemsaBog "TaexHbi" 0O0[, Cyxo-
6Y30MCK/ OKpbr, KpacHOSipCKM palioH. 3a
npoBexjaHe Ha ekcrnepuMeHTa no
MpVHUMNA Ha aHasno3uTe ca chopMupaHu
3 rpynu ot no 5 kpaBu OT YepHo-LLapeHa
nopoga. MNMpoab/mKuTesHoCTTa Ha ekcrne-
pumeHTa e 100 gHu. KoHTponHarta rpyna
nosyyn ocHoBHaTa Aaxba, mbpBaTa ekc-
nepuMeHTasiHa rpyna B AOMb/IHEHWE KbM
OCHOBHaTa fgaxba nonyun pasgpobeHu
NIOCMN Ha KeapoBW A4Ku nNpu fosa oT 25
g/rnaBa/geH, BTOpaTa ekcnepumeHTasiHa
rpyna — 50 g/rnaBa/geH. M3cnepBaHn ca
MieYyHaTa NPoAYKTUBHOCT U BMOXUMUYHK-
Te napameTpu Ha KpbBTa. YCTaHOBEHa e
Hali-ebekTMBHaTa [03MPOBKa 3a NCnu
OT KepoBu saku - 50 g /rnaBa/aeH. Toea
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SUMMARY

The aim of the research was to
study the influence of adding_different
dosages of pine nut shell on milk
productivity and blood parameters of
lactating cows. The experience has been
held on cows of “Breeding Farm Taezhny”
Ltd in  Sukhobuzimsky area  of
Krasnoyarsk  region.  According to
analogue concept three groups of cows
were formed for pursuing the experiment.
Each group consisted of 5 Black-and-
White cows. The duration of the
experiment was 100 days. The control
group received the main diet, the 1st
testing group in addition to the main diet
received crushed pine nut shell at a
dosage of 25 g/head/day, the 2nd testing
group received crushed pine nut shell at a
dosage of 50 g/head/day. Milk productivity
and biochemical parameters of blood
were examined. The most effective
dosage of pine nut shell added to the diet
was 50 g/head/day. It is provided to



Nno3Bo/iAiBa yBesMyaBaHe Ha MJ/IEYHOCTTa
Ha kpasuTe 3a 100 gHn naktaums c 4.5%,
MacoBaTa 4acT Ha MasHVHUTE B MJ/IAKOTO
¢ 13.4%, macoBaTa 4acT Ha NnpoTenHu B
MASKOTO € 2.0%, KO/IMYECTBOTO Ha MJIeu-
Hata MasHuHa c 18.5%, KOo/M4yecTBOTO
M/IeYHN NPoTenHu ¢ 6.8%, 6pos 1 pasme-
pa Ha mactHute rnobynm ¢ 11.3% un 0.4
MM, KOMMYEeCTBOTO Ka/luuii B KpbBTa C
20.3%, marHe3uin ¢ 23.9%, 3a nosuwaBa-
He Ha peHTabu/HOCTTa Ha MIeKonpous-
BOACTBO C 5.7%.

KniouoBn aymu: eabp porat
[OOUTBK, KpaBu, Aaxoun, XpaHeHe, Ncnu
OT KepOBM ALKN, MNIeYHa NPOLYKTUBHOCT

yBO/[,

dopmMypaHeTO Ha TBbpAA XpaHu-
TenHa 6asa, CnocobHa fa ocurypu Ha Xu-
BOTHWUTE NMbJIHOLEHHO XpaHeHe, e OCHO-Ba
3a YCKOPEHOTO pasBUMTME Ha XMBOT-
HoBbACTBOTO (Trofimov et al., 2012).

Mpe3 pasnnyHu TOAMHU, YYeHuTe
npoBefoxa NpoyyYBaHns 3a M3nos3BaHeTo
Ha HEeTPaAuLUMOHHU DypaXn Bb3 OCHOBA
Ha TOPCKM Pecypcu 3a XpaHeHeTo Ha
XVMBOTHW. YCTaHOBEHO €, 4Ye ToBa nomara
Ja ce pelaBaT KaKTO WKOHOMMWYECKM
npo6nemu, Taka u ekonorndHu (Ernst et
al., 1979; Konobeev, 1980; Repah and
Levin, 1988; Savin, 2006; Konovalenko,
2011; Kuzmina, 2015; Prytkov and
Kistina, 2016).

EovH OT nbpBOHaYasiHUTE pacTu-
TENHN 06eKTU Bb3 OCHOBA Ha KOWTO e
Bb3MOXHO Ja ce nosiyyat LeHHWU dypax-
HM [06aBKM W CMECKM 3a XMBOTHU €
60pbT — cubupckn keabp (nar. Pinus
sibirica). OT Hero ce po6uBaT keapoBU
AAKN.

Ha wmecTtata 3a npepaboTka Ha
WHAYCTPUaTHN S4KN Ce HaTpynBa 3Hauu-
TeNIHO KO/M4YecTBO J/tocnu, Koeto e 51-
59% ot TernoTo Ha camarta sgka (Paviov
and Radnaeva, 2012) u e OTAMYHa
BTOpPMYHA CYpOBMHA C HMCKa cebecToir-
HocT (Savelieva et al., 2003). OcHOBHUTE
CbCTaBKM Ha /irocnara OT KegpoBM SAKW
ca Bbrnexugpatn, rnasHo  dmbpwu
(Efremov et al., 1998), CbLLO MUHEPANHA

increase milk yield for the period of 100
days of lactation by 4.5 %, the mass
fraction of fat in milk — by 13.4 %, the
mass fraction of protein in milk — by 2 %,
the amount of milk fat — by 18.5 %, the
amount of milk protein — by 6.8 %, the
number and size of milk fat globules — by
11.3% and 33.9 %, the amount of calcium
in the blood — by 20.3 %, magnesium — by
23.9 %, to increase the profitability of milk
production by 5.7 %.

Key words: livestock, cows, diet,
feeding, pine nut shell, milk productivity

INTRODUCTION

The formation of a solid food base,
capable of providing animals with
biologically complete feed, is the basis for
the accelerated development of animal
husbandry (Trofimov et al., 2012).

During various years scientists
conducted surveys in using of non-
traditional animal feed based on forest
resources in animal feeding. It s
determined that it helps in solving
economical problems as well as
ecological ones. (Ernst et al., 1979;
Konobeev, 1980; Repah and Levin, 1988;
Savin, 2006; Konovalenko, 2011;
Kuzmina, 2015; Prytkov and Kistina,
2016).

One of the original plant objects
based on which is possible to receive
valuable feed additives and premixes for
animals is a pine — Siberian cedar (lat.
Pinus sibirica), its non-wood raw material
is pine nuts.

At the places of industrial nuts
processing is accumulated significant
amount of shells, which is 51-59 % by
weight of the nut itself (Pavlov and
Radnaeva, 2012) and it is an excellent
secondary raw material with low cost
(Savelieva et al., 2003).The main parts of
the shell of pine nuts are carbohydrates,
mainly fiber (Efremov et al., 1998), also
mineral substances and it is defined as a



BELLeCTBa 1 ce onpenens Karto U3TOYHUK
Ha BbrnexuapaTHo-MUHEpasieH KOMIMJIEKC
W pas/iMyHn opraHnyHn BellecTsa. TaHu-
HUTe, CbAbpXally ce B filocnarta Ha kegpo-
BUTE AKX, MOraT fa MpPOMEHAT Kosnoua-
HOTO CbCTOSIHWE Ha NPOTeENHUTE, Aa umart
cTarawlo, aHTUMUKPOOHO, NPOTUBOBbBL3MNA-
nutenHo gericteue (Baldinov, 2011).
Llenta Ha npoyyBaHeTo e pga ce
n3cnefBa BNUAHWETO Ha Pas/iMyHN [03U
OT JIOCMXM  OT KeJpoBWM AOKU  BbPXY
MseyHata MnpoAYKTUBHOCT W KPbBHUTE
nokasaTenu Ha naktupain Kpasu.

MATEPWNAN N METO4WA

EkCnepyMeHTbT e NpoBefeH BbpXy
naktvpawy kpaBu 0T YepHo-lwapeHa
nopoga B lNnem3aBog "TaexHbi" 00U,
Cyxoby30MCkM OKpbl Ha KpacHospcku
panoH.

B npogb/mkeHne Ha 100 gHM Ha
TeputopusitTa Ha KpacHosipckust paiioH Ha
KpaBuTe ce pJasaTr JilocnvM OT Keaposu
A0KM  OT cubupckm 6op. Jliocnata e
HaTpolleHa C Tpowayka A0 pasmep Ha
yacTmuute He noseyve oT 4 mm. Cropeg
XapakTepucTukuTe, HaTpolleHaTa wcna
uma 6orart kadsiB LBAT U CUIHA MMpU3Ma
Ha KeapOBU LK.

3a npoBexgaHe Ha eKCrepuMEHTa,
nopagu adanoroBa KoHuenuus (kato
Hanpumep: nopoaa, Bb3pacT, XNBO Terno,
HMBO Ha MJIEYHOCT) ca hopmMupaHn Tpu
rpynu KpaBW Ha BTOPO OTefiBaHe (KOH-
TponHata rpyna, 1-sa ekcnepumeHTasiHa
N 2-pa ekcnepuMeHTasHa) ¢ no 5 kpasu
BCSIKa.

Cnopef cxemaTta Ha u3crefjBaHe,
KOHTpO/HaTa rpyna MnoJjlyyn OCHOBHaTa
Jaxba, mbpBaTa rpyna B [OMb/IHEHME
KbM OCHOBHaTa gaxba nosyun pasgpo-
6eHn NcnM Ha KeapoBu A4KM B fo3a OT
25 glrnaBa/geH, BTopaTa frpyna 3a
U3NUTBaAHE MOJIy4N HATPOLLEHN NOCNU
npw gosa ot 50 g/rnasa/geH.

OcHoBHaTa gaxba Ha KpaBuTe ce
CbCTOM OT CEHO OT MHOTOroAWLLIHY TPEBW,
cnama, 3bpHeHa cMec (NweHnua, eyemMuk,
OBEC), CAbHYOrned v Kwocne, menaca,
Kpega, con.

source of carbohydrate-mineral complex
and various organic substances. Tannins
(tannids), contained in the shell of pine
nuts, can change the colloidal state of
proteins, have astringent, antimicrobial,
antiphlogistic effect (Baldinov, 2011).

The aim of the research was to
study the influence of adding different
dosages of pine nut shell on milk
productivity and blood parameters of
lactating cows and to determine of the
optimal dosage.

MATERIAL AND METHODS

The experiment has been held on
lactating  Black-and-White  cows in
“Breeding Farm Taezhny” Ltd,
Sukhobuzimsky area of Krasnoyarsk
region.

During 100 days the cows were
being given the shell of pine nuts of
Siberian pine growing on the territory of
Krasnoyarsk region. The shell was
crushed on a crusher to a particle size of
no more than 4 mm. According to the
characteristics, the crushed shell had a
rich brown colour and a strong smell of
pine nuts.

To conduct the experiment due to
analogue concept (such as: breed, age,
live weight, level of milk yield) there were
formed three groups of cows of the
second calving (the control group, the 1st
testing and 2nd testing) of 5 cows in each
one.

According to the scheme of
research, the control group received the
main diet, the 1st testing group in addition
to the main diet received crushed pine nut
shell at a dosage of 25 g/head/day, the
2nd testing group — crushed pine nut shell
at a dosage of 50 g/head/day.

The main diet of cows consisted of
haylage of perennial grasses, straw, grain
mixture (wheat, barley, oats), sunflower
and expeller, molasses, chalk, salt.



EkcnepvmeHTanHuTe KpaBu 6sxa
Bbp3aHN U AbPXaHU B TUMUYHU YeTUPU-
pefoBu 6okcoBe. [JoeHETO ce M3BbPLUBA
B OTAE/IHN KNEeTKNU C MIeKonpoBog no 2
NbTW Ha AeH (CyTpuH 1 Bevep). Jllocnute
ce nopasaT B cyxa copma B CMeC C
KOHUeHTpaTM 1 nbT [AHEBHO nNpeau
CYTPELLHOTO JOEHE.

Mo BpeMe Ha ekcnepuMeHTa ce
uscnegBa MseyHata nNpOAYKTUBHOCT C
KOHTPO/THO [0EHE Ha BCEKW AeceT [OHW,
KakTo 1 BUOXUMMYEH aHaNN3 Ha KpbBTa.

MacoBata 4acT Ha MasHUHU W
NpoTeENMHM B MJSKOTO ca onpegeneHu
ypes aHasnmsartop "Lactoscan FARM Eco"
(Bbnrapus), a 6posAT 1 pasmepa Ha MacT-
HUTe rnobynun ¢ nomoLita Ha MUKPOCKON
"Mukmepn-6", kamepa Ha [f'opseB 1 okynap
10 x 20 C MUKpoMeTpoBa ckasia. bruoxu-
MUYHUAT aHaUIM3 Ha KPbBTa € U3BbPLUEH
Ha c anapart "Chem Well 2910 C" (CALL).

[aHHnTe, nosyyeHn OT ekcnepu-
MeHTa, ca 006paboTeHn nNo MeToja Ha
BapuaunoHHaTa ctaTUCTUKa Ypes KOMIHo-
TbpHa nporpama “"Analysis Package for
biometric processing of zootechnical
data".

PE3YJITATU N OBCBXXOAHE

AHann3bT Ha eeKTMBHOCTTa Ha
M/ASIKOTO NO Bpeme Ha onuTa (Tabnuua 1)
nokassa, Ye M/IeYHOCTTa Ha KpasuTe BbB
BTOpata TectoBa frpyna 3a 100 AHu
naktaymsa e 2815.72 kg. Ts e no-BMCOKa B
CpaBHeHMe C KoHTposiatTa UM 1-Ba
eKcnepumeHTanHa rpyna, CbOTBETHO C
4.5 n 4.4 %; koNNM4YecTBOTO Ha MJleyHara
MasHuHa ¢ 20.0 n 14.0%; macosarta 4yacT
Ha MasHuHUTEe B MAsKoTo ¢ 13.4 (P<0.05)
n 9.2%; macoBarta 4acT Ha NPOTEUHMU B
Mnsakoto ¢ 2.0 n 2.7%; KO/IM4EeCcTBOTO
MeyHa wMasHuHa ¢ 185 u  14.0%;
KOMIMYECTBOTO MJIEYHU MPOTENHU C 6.8 1
7.3%.

Experimental cows were tethered
and kept in typical four-row barns. Milking
was in individual stalls in the milk pipeline
2 times a day (morning and evening). The
shell was fed in dry form in a mixture with
concentrates 1 time a day before morning
milking.

During the experiment milk
productivity was being tested with the
control milking every ten days, as well as
biochemical analysis of the blood.

The mass fractions of fat and
protein in milk were determined on the
milk analyzer "Lactoscan FARM Eco"
(Bulgaria), the number and size of fat
globules — with the help of microscope
"Mikmed-6", counting chamber Goryaev
and eyepiece 10x20 with micrometer
scale. Biochemical blood analysis of cows
was performed on biochemical and
enzyme immunoassay blood "Chem Well
2910 C" (USA).

The digital material obtained in the
experiment was processed by the method
of variation statistics in the computer
program "Analysis Package for biometric
processing of zootechnical data".

RESULTS AND DISCUSSION
Analysis of milk efficiency of cows
during the experiment (Table 1) showed
that cows of the 2nd testing group of milk

yield for 100 days of lactation was
2815.72 kg and was higher than in the
control and 1st testing  groups,

respectively, by 4.5 and 4.4 %, the
amount of milk base fat — by 20.0 and
14.0 %, the mass fraction of fat in milk —
by 13.4 (P<0.05) and 9.2 %, the mass
fraction of protein in milk — by 2.0 and 2.7
%, the amount of milk fat — by 18.5 and
14.0 %, the amount of milk protein — by
6.8 and 7.3 %.



Tabnuua 1. Mne4yHOCT Npu KpaBKn 3a nepuoa Ha ekcriepumeHTta (Mtm, n=5)
Table 1. Milk productivity of cows for the period of experiment (M+m, n=5)

rnoéyny ca BaXKHU TEXHOJIOTUYHU Xapak-
TEPUCTVKN Ha MASKOTO. Haii-ronsam 6poii
(4.32 munuapga/ml) n gnametbp (1.58
pm) Ha MacTHU r1obynn ca OTKpUTU B
M/ISKOTO Ha KpaBu BbB BTOpa ekcnepu-
MeHTasHa rpyna (durypa 1) B cpaBHeHne
C npobuTe Ha KOHTpo/NHaTa rpyna c
11.3% un 33.9%, a npu NbpBa ekcnepnuMeH-
TasniHa rpyna cboTBETHO € 6% 1 17.9%.

pynu / Group
Mokasaten / Indicator KoHTpona 1Ba eKcriepuMeHTasHa | 2pa ekcnepuMeHTaHa

Control 1st testing 2nd testing
MneuHocT 3a 100 AHM NaKTAUNA | 5664 68416027 | 2697.98+111.14 2815.72+125.53
100-day lactation milk yield, kg
Kanniecteo Ha mnsiko kg/aex 26.95+1.60 26.98+1.10 28.16+1.26
Amount of milk, kg/d
MacoBa 4acT Ha MAIeYHU Ma3HWUHN *
Mass fraction of milk fat, % 3.89+0.06 4.04+0.19 4.41+0.22
Macoga YacT Ha npoTenHn 3.010.06 2.990.03 3.07+0.05
Mass fraction of protein, %
Konmuectso Ha M/1eYHN MasHUHM
Amount of milk fat, kg 104.63 108.81 124.07
Konunuectso Ha M/ie4eH NpoTemnH
Amount of milk protein, kg 81.10 80.79 86.65
Konmuectso MAsIKO B OCHOBHO
CbAbpXaHNe Ha Ma3HUHU
(npeunsuuncneHo 3a 3,4 %), kg 3077.39 3200.38 3649.16
IAmount of milk in basic fat content
(recalculated for 3,4 %), kg
"p<0,05

FonemunHata M 6pos Ha MacTHUTe The important technological

properties of milk are the size and
number of fat globules. The largest
number (4.32 billion/ml) and diameter
(1.58 um) of fat globules were found in
the milk of cows of the 2nd testing group
(Figure 1) in comparison with the
analogues of the control group by 11.3 %
and 33.9 %, the 1st experimental group —
by 6 % and 17.9 %, respectively.
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Fig. 1. Amount and size of fat milk globules



CreneHTa Ha MeTabo/IMTHM npoue-
CW, Xapaktepusupaiim npoayKTUBHUTE
KayecTBa Ha XUBOTHWUTE, ce onpefens ot
OUOXMMUYHUTE XapaKTEPUCTUKN U CbCTaB
Ha KpbBTa. Mpu aHann3 Ha pesynraTute
OT OMOXMMWYHWTE TECTOBE HAa ekcnepu-
MeHTanHuTe kpasu (Tabnuua 2) e ycra-
HOBEHO, Ye KPbBHUTE MNokasaresiM ca B
pamMkuTe Ha husnonormyHaTa Hopma, HO
HMBOTO Ha [/1l0Ko3a B 1-Ba U 2-pa ekcne-
pyMeHTanHa rpyna e ysesimyeHo B cpas-
HeHue c KoHTposiHaTa rpyna ¢ 0.3-1.8%,
Kanuuin c 20.3-45.4%, marHesuii (BbB
BTOpaTa eKcnepyMeHTasiHa rpyna) c
23.9%.

The rate of metabolic processes
characterizing the productive qualities of
animals is determined by biochemical
parameters and blood composition.
Analyzing the results of biochemical tests
of experimental cows (Table 2), was
noted that blood parameters were within
the physiological norm, but the glucose
level in the 1st and 2nd testing groups
increased comparing to the control group
0.3-1.8 %, calcium - 20.3-45.4 %,
magnesium (in the 2nd testing group) —
23.9 %.

Tabnuua 2. BNOXMMUYECKU NoKasaTesin Ha KpbB nNpu kpasu (M+m, n=5)
Table 2. Biochemical blood parameters of cows (M+m, n=5)

Mokasarten / Indicator Mpyna / Qroup .
control Isttesting | 2nd testing
nokosa / Glucose, mmol/L 3.3740.19 | 3.43+0.22 3.38+0.31
Kanuwii / Calcium, mmol/L 2.27+0.78 | 3.30+0.73 2.73+0.54
®ocdop / Phosphorus, mmol/L 3.14+0.33 | 2.49+0.48 2.80+0.32
MarHesuii / Magnezium, mmol/L 1.34+0,24 | 1.16+0.06 1.66+0.16
Tpurnuuepuaw / Triglyserids, mmol/L 0.34+0.31 | 0.2740.01 0.14+0.05

N3uncnssaHeTo Ha MKOHOMUYECKa-
Ta eeKTMBHOCT Ha wu3cnefBaHeTo Mo-
Ka3Ba, 4Ye XpaHeHeTo Ha Kpasu C JoCnu
OT Kegposu Agkv npu gaxkba o1 50
g/rnaBa/geH (2-pa  ekcnepumeHTasIHa
rpyna) e Hali-eheKTMBHO U N03BONsABA Aa
ce HamanAT pasxogute 3a 1 kg mnsiko ¢
4.1% % n fa ce NoBULIWM PeHTabu/THOCT-
Ta Ha NPou3BOACTBOTO Ha MNAKO C 5.7%.

n3BOAM

WN3cnepsaHeTo nokassa, ye xpaHe-
HETO Ha KpaBW C HaTpOLUEeHW socnu oT
Keabp npu paxba oT 50 g/rnaBa/geH
nosuilasa MnevyHoctTa ¢ 4.5%, mneyHute
MasHuHN ¢ 18,5%, M/1IeYHUA NPOTEUHUN C
6.8%, Opoii K pa3mep Ha MacTHUTe
rnoéynn ¢ 11.3% wn 33.9%, kato CbLUO
Taka nogobpsaBa XMMUYHMSA CbCTaB Ha
KPbBTa M NOBMLIABA Ha [0XOAHOCTTA Ha
NPoOn3BOACTBOTO Ha MJISKO C 5.7%.

The calculation of the economic
efficiency of the research has shown that
feeding cows with pine nut shell in the
amount of 50 g/head/day (2nd testing
group) is the most effective and allows to
reduce the cost of 1 kg of milk by 4.1 %
and increase the level of profitability of
milk production by 5.7 %.

CONCLUSIONS

Thus, the research shows that
feeding cows with crushed shell of pine
nut at a dosage 50 g/head/day contributed
to an increase in milk yield by 4.5 %, milk
fat — by 18.5 %, milk protein — by 6.8 %,
the number and size of fat globules of milk
— by 11.3 % and 33.9 %, as well as
improved the chemical composition of
blood and increased the profitability of
milk production by 5.7 %.
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PE3OME

Llenta Ha ToBa npoy4yBaHe 6e, Aa
uscneBamMe 1 onpenenum akTUBHOCTTa
Ha MosioBaTa cuctema Mpu MecoganHu
KpaBu B ycCnoBuaTa Ha GUOMOTMYHO XMBOT-
HOBBACTBO. W3cneaBaHnTe XMBOTHU 6sxa
oT nopogute JliumysunH (n=14), Xepedops
(n=13) n A6bpauH AHryc (n=8).

MonosaTta cuctema 6e uscnensaHa
ypes ynTpasByK Nno npefBaputesniHo ycTa-
HOBEH MpOTOKoN. Matkata, MaTtoyHuTe
pora n ARYHMUMTE 6Axa mn3cnegBaHu 3a
CbAbpXaHue, OGPEMEHHOCT W LUKIUYHA
NPOMeHW pecnekTuBHO. bpeMeHHoCTTa ce
noTebpXAasalle Mo  HaIU4MeTo Ha
eMOpUOH, nnaueHTa, naaueHToMu wunn
eHloMeTpuasiHa epo3nsa nNpu OTCbCTBUE
Ha CUMNTOMMU 3a UHpekuus.

Pesyntatnte nokassaT pasnnueH
OTroOBOp Ha MosioBaTa cuctemMa Mexay
nopoante — nNpy cMsiHaTa Ha Ce30HUTE.
KpaBute oT nopoaute Xepecops U
Numy3uH nokassBar no-cnaé u 3akbCHAN
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SUMMARY

The aim of this study was to
examine and specify the reproductive
system activity in beef cattle managed in
organic systems. The examined animals
were Limousine (n=14), Hereford (n=13)
and Aberdeen Angus (n=8) breeds.

The reproductive system was been
examined by ultrasound using the
established protocol. The uterus, uterine
horns and ovaries were examined for
contents, pregnancy, cyclic activity
respectively. The  pregnancy was
confirmed by presence of embryo proper,
placenta, placentomes or endometrial
erosion site in absence of infection signs.

The results show different response
in reproductive system activity during
seasonal changes, varying with the
breeds. Herefords and Limousines show
weaker and later resumption in



OTroBOp — TMpe3 KbCHaTa MposieT wu
paHHOTO nato. [okato Kpasute OT
nopogata A6bpanH AHryc nokassart siCHO
BUAMMA aKTMBHOCT Ha noJjioBara cuctema
LenioroguLLIHO, HO € No-A06po hoAnKyIHO
pa3BuTUE Npe3 NacuLHUA Nepuoa,.
KniouoBn  aymu: MecoganHm
KpaBu, OGUMONOrMYHO >KMBOTHOBBACTBO,
CEe30HHU NPOMEHN, NoJsIoBa cucTeMa

YBO/,

MecogainHoTO roBedOBbACTBO €
oTpacb/l C HapacTBall0 3HauyeHue npes
nocnegHnTe roguHn. B Bbarapus exerog-
HO ce cb3gaBaT HOBM CcTonaHcTBa 3a
MecofaiiHn roeefa — ¢ Lef ycBosiBaHe Ha
NacuLHUS NOTEHUMaNn Ha eCcTeCTBEHUTE
nMBaaK, KakTo U Ha nycTeeLwm Mepu.

B cbuwoTo Bpeme eqeKTMBHOCTTA
Ha NpPOU3BOACTBOTO M3NCKBA UKOHOMMUYEC-
KM onpaBAaH Noaxof Ha ynpaBfieHue Ha
depmata € Ues MakcMMu3MpaHe Ha
nevyan6ara.

PenpoaykTMBHOTO NpeAcTaBsiHE Ha
Meco/aiiHOTO CTaAo € Ha NbPBO MACTO NO
OTHOLLEHME Ha peHTabuHocTTa Ha goep-
mata. B cbLL0TO BpemMe OcHoBaTa Ha ToBa
npeacTtaBsiHe € eqEKTUBHOTO U MbJIHO-
LEHHO XpaHeHe W Hali-Beye NacuLHOTO
oTrNexAaHe Ha XUBOTHUTE.

HacToswoTto npoyyBaHe e nocee-
TEHO Ha B3aMMmoBpb3kaTa Ha Te3u [gBa
U3KIOUYNTENIHO BaXHW Mokasatenm 3a
MecopgariHata dpepma.

Llenta Ha ToBa npoy4yBaHe 6e, Aa
uscnegsamMe U onpegesim akTMBHOCTTA
Ha nonoBaTa cucTema npu MecopaliHu
KpaBM B Yyc/noBuATa Ha 6GMOMOTMYHO
XMBOTHOBB/CTBO.

MATEPVAJT N METOOU

MpoyuBaHeTo 6e npoBefeHO mnpes3
nepuoga anpun-oktomspu 2016r. BbB BPb3-
Ka c ycnopefHo NpoBexaaHoTo n3cnefsaHe
Ha XpaHuTenHata CTOMHOCT Ha nacuuiaTta ot
palioHUTe, KbAEeTO XMBOTHUTE npebusasaT
npe3 060pHUA 1 NACULLHNA NEPUOL,.

WM3nonssaHaTa anapatypa 6e npe-
Hocum ynTpa3sykos anapat EASI SCAN ¢
AnctaHumoHeH MoHuTOp. MogynauuaTa

reproductive activity — in late spring-early
summer season. When Aberdeen Angus
cows show well established reproductive
activity throughout the year with better
follicle development grazing period.

Key words: beef cattle, organic
farming, seasonal changes, reproductive
system

INTRODUCTION

The beef farming is a branch of
increasing significance during last years.
In Bulgaria a lot of new farms are
established each year in order to utilize
the grazing potential of the wild pastures
and empty arable land.

At the same time, the effectiveness
of the production requires economically
proofed farm management in order to
maximize the profit.

The reproductive performance in
the beef herd is supreme according to the
profitability of the farm. At the same time
the basement of this performance the
successful nutrition and pasture
management are situated.

The study follows the relationship
between these two highly important
characteristics of the beef farm.

The aim of this study was to
examine and specify the reproductive
system activity in beef cattle managed in
organic systems.

MATERIAL AND METHODS

We carried out the examination
during period April-October 2016 related
to examination of pasture nutrition value —
in the region where animals graze.

The technique in
ultrasound machine EASI
remote monitor.

use was
SCAN with



Ha ynTpa 3Byka 6e B pamkuTe Ha 7,5-8,5
MHz, ¢ asTomatnyHo agantupaHe. Pas-
MepuTe Ha wu3cneaBaHuTe 06eKkTn ce
onpefensaxa upes 6bp3vA MoAyn Ha
anapata — Smart grid, npn pasmep Ha
KBagpatyetata oT 5 mm. 3a obektuTte,
KOUTO uM3MCKBaxa TOYHOCT no-ronsama 5
mm un3nosi3BaxMe PbYHO OTUYUTaHE C PUK-
cvpaHe Ha KypcopuTe no MUHUMasIHUA Y
MakCUMasiHUa AuaMeTbp Ha 06ekTuTe, npu
To4yHOoCT OoT 0,1 mm. Bb3pactta Ha (eTy-
cuTe nNpu GpeMeHHUTe XXMBOTHW Ce OTuu-
Talle, ype3 AUPEKTHO m3mepBaHe no CRL
nHAekca onucaH ot Ginter et al., (2003).

XXuBoTHUTE 6siIXa OT TpK cneynanu-
3upaHuK 3a Meco nopoau: Xepechops n=13,
Numy3uH n= 14 n A6bpanH AHryc n= 8.

Mpu Taka npeactaBeHWUTe 3a U3-
cnengaHe 35 XMUBOTHW NpoBefOXMe criefi-
HUTE u3cnefBaHMa MO OTHOLUEHMEe Ha
penpoayKTUBHOTO npepacrtassHe:  Exo-
rpadgocka AMarHocTka Ha CbCTOSAHUETO Ha
nosioBata cuctema — AivHUKOBa OyHKUMSA
N MaTKa, 6peMeHHOCT.

MbpBOTO M3CNeaBaHe ce nposeje
npes Mmecel, anpun 2016 — BbB hepmarta,
npean TpaHcpepmpaHe Ha XUBOTHUTE Ha
nacuwieH komnaekc ,bosgpxkneso”.

BTopo wu3cnegBaHe npu cbluuTe
XWBOTHU NpoBeJoxXMe npes3 MeceL, aBryct
2016r. npu ycnoBudaTa Ha oTrnexaaHe B
nacuwieH Kkomnaekc ,bosapxneso”.

PE3YJITATU N OBCBXXOAHE
MbpBO uscnensaHe. Mpu 6 6posa —
17% oT u3cnepBaHUTE XUBOTHU YCTaHO-
BUXME HaNnyme Ha akTUBHO Xb/TO TAMO
6e3 gaHHu 3a nep3ncTteHuns (Purypa 1).
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The frequency was between 7.5-8.5 MHz
with automatized modulation. The size of
the examined objects was taken using the
‘smart grid* incorporated module with
square size of 5 mm.

For the objects requiring better accuracy
we used manual measurement with
cursor fix at minimal and maximal
diameter of the objects, with accuracy of
0.1 mm. The foetal age was defined
directly based on CRL index specified by
Ginther et al. (2003).

The animals were from three beef
breeds: Hereford n=13, Limousine n=14
and Aberdeen Angus n=8.

With 35 animals assigned in the
groups we performed the following
examinations for reproductive
performance: Ultrasound examination of
the reproductive system ovarian
function, uterus, pregnancy.

The first examination was carried
out in April 2016 in the farm facility before

transfer to ‘Boyadzhievoto* pasture
complex.

The second examination was
carried out in August 2016 in the
management conditions of

‘Boyadzhievoto* pasture complex.

RESULTS AND DISCUSSION
First examination. In 6 examined
animals (17%) we found out presence of
corpus luteum (CL) without signs of
persistency (Figure 1).



dur. 1. XbATO TANO € KyXMHa (corpus luteum cavorum) npu uMkaMpala Kpasa
OT nopopaata Xepedops,

Fig. 1. Corpus luteum with cavity (corpus luteum cavorum) in a cycling
Limousine cow.

Mpn 8 OT mM3cnegBaHUTE XMBOTHMU In 8 of the examined animals
22,8% ycTaHOBUXMe Hanunume Ha dhonu- | (22.8%) we specified follicles of various
Kynu B pasnimyHa cteneH Ha 3psnocT | development stage (Figures 2, 3, 4).
(Purypm 2, 3, 4).

dur. 2. ANYHNK ¢ AOMUHAHTEH (OONMKYN Npu KpaBa oT nopogata A.AHryc
Fig. 2. Ovary with dominant follicle in a Aberdeen Angus cow

11



dur. 3. ANYHUK C MHOXECTBO MasiKu onnkynm, 6e3 Hanmune Ha AOMMHAHTEH

oMKy n Npu Kpasa oT nopogata JInmysuH
Fig. 3. Ovary with multiple small follicles without presence of dominant follicle in
a Limousine cow

dur. 4. ANYHUK C MHOXECTBO Masiku ¢OSIMKYAU Mpu KpaBa OT noppgata

XepechopA
Fig. 4. Ovary with multiple small follicles in a Hereford cow
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CpepHusT pasmep Ha peructpupa-
HUTE XbATU Tena 6e cpefHo 23,3 mm
OTYETEHO 4Ype3 AMPEKTHO M3MEpBaHE Ha
eKkpaHa Ha exorpadia, a cpegHusa pasvep
Ha donukynmute 6e 6,8 mm, koeTo e
3HAUUTE/THO MO-Masko OT HOpMasTHUSA
oBynaTopeH pasmep 12-18 mm (Hyttel et
al., 2012; Hopper, 2015; Noakes et al.,
2019).

Mpu Taka NonyYyeHnTe gaHHU npue-
MaMme XXMBOTHUTE C PErNCTPMpPaHmn XbaTu
Tena, ¢ nocoyeHus pasmep (Purypa 1) -
3a HOpMa/iHO LUMKAMpawy, Tbil KaTo
Ha/IMYNETO Ha XDBATO TANO € p[okasa-
TENCTBO 3a ycnelwHa oBynauus. 3a pas-
Mka OT TSX NpU XKMBOTHWUTE C peruc-
TpupaHu honnkynn B pasnunyHa hasa Ha
passutue, Npu Taka OT4YeTeHWs pasmep,
He MOXeM Ja npuemMeM, ye anyHuuute ca
HOPM&/THO umknupawy. OTYETEHUAT cpe-
JeH pasmep npepctasnsasa egsa 52,3%
OT HOPMaJ/IHMA pa3mMep Ha OBynupawus
duoNmKyn1 Npu roeegara, KOeTo npegno-
nara HapylweHusl B rameTtoreHesara MU
eCTpasIHMA UNKDB.

PenpoayKTMBHOTO MpeAcTaBsHe e
OCHOBHa XapakTepucTMKa Ha roBefoBba-
HaTa hepma. ToBa ce oTbensisea M OT
n3cneaBaHeTo Ha Markov (2013).

Mpu ToBa n3cnegsaHe, NPoBeAeHO
npes nposnetTa (anpun 2016) Hali-nowo B
penpoayKTMBHO OTHOLLEHWe ce npepcra-
BAT XWBOTHUTE OT nopogata Xepedops
n llinmysnH — eaBa 42% ca peructprpaHmu
KaTo uMKIpawm v npu aseTe nopoaw.
Hail-nobpe ca ce npeactaBuIn XWUBOT-
HUTe oT nopogarta A6bpAnH AHryc — 75%
UUKIMpAaLLM XXUBOTHN, BbMPEKN N3BECTHA-
Ta Npu TSX CE30HHOCT B LMK/IMPAHETO.

Mpu BTOPOTO Wu3cnegBaHe, Ha
CblUMTE XMBOTHM — MNpe3 Mecel, asryct
2016r. 6sixa OTYETHM CbLyMTE MokasaTe-
1 Npu n3cnegBaHe Ha nosioesara cucrte-
mMa. Cnep 4yeTupMMeceyeH MNpPecToin Ha
nacuweTo npuv €eKCTEH3UBHM YC/I0BUSA
MOXEM Ja KaKeM, Y€ CbCTOSHMETO Ha
XVWBOTHMTE, B pPENpoOAyKTUBHO OTHOLLE-
Hue, 6e 3HaunTeNHO NoLo6pPeHo.

N npu Tpute nopoan 6e OT4eTeEH

The average size of the registered
CLs was 23.3 mm based on a direct
measurement on the US machine screen,
and the average size of the follicles was
6.8 mm, which significantly less than the
normal ovulatory size of 12-18 mm (Hyttel
et al., 2012; Hopper, 2015; Noakes et al.,
2019).

With those data obtained, we
accept that the animals with registered
CLs of the pointed size (Figure 1) have
been recorded in cycling animals as the
presence of normal CL is a proof for
successful ovulation. Different to them in
animals with registered follicles in
varyous stage of development and with
the noted size — we can‘t accept that the
ovaries are normally cycling.

The registered average size is just 52.3
% from the normally ovulating follicle in
cattle, which implies disturbances in
gametogenesis and oestral cycle.

The reproductive performance is a
main characteristic for the cattle farm.
This is also noted in the examination of

Markov (2013).
In this examination in 2016 spring
season Herefords and Limousines

presented worst in reproductive function —
barely 42 % were registered as cycling in
both breeds. The best reproductive
performance is for Aberdeen Angus
breed — 75 % cycling animals, although
the known seasonal cycling for this
breed.

In the second examination for the
same animals — in August 2016 the same
indicators were been noted for the
reproductive examination. After four
months period of grazing in the extensive

pasture system, we can say the
reproductive condition improved
significantly.

In all three breeds — a higher

13



BMCOK MPOLEHT Ha AWYHMKOBA aKTMBHOCT
npyn 32 XMBOTHU nnn 91% 6sxa peruc-
TpMpaHn PYHKUMOHMpaLWmM sidHuun. [se
OT XWBOTHWTE OT nopogaTta Xepedops
unn 15,3% 6sxa Heuuknupuwm, Ho B
CbLWOTO Bpeme TpsAbBa pfa oT4yeTeEM
(pakTa, Ye TOBa Ca XMBOTHM Ha Hag 8
rogvwHa Bb3pacT. B cbwoTO Bpeme ToBa
ca XMBOTHM C TrofiiMa >XuBa Maca.
Bb3pacTTa 1 xuBata maca ca OT OCHOB-
HO 3Ha4YeHue 3a MecHaTa MPOLYKTUBHOCT.
ToBa 3ak/yeHMe e MOTBLPAEHO W OT
Markov (2016). Cnegga ga otyetem, 4ye
npy nopopgata AG6GBLPAUH AHryc — 3
XMBOTHU nnn 23% 65ixa peructpupaxmu
Kato 6pemeHHun (durypmu 5, 6) Ha 6 nan
noseue cegmuun. Mak npy Ta3m nopoga —
octaHasimTe 10 xmBOTHU nnn 100% OT He
OpPEMEHHUTE UMKIMpaxa npu ycnosusta
Ha NacuLLHO OTI/IeXAaHe.

ovarian activity was recorded in 32

animals or 91 %.

Two or 15.3 % of the Herefords were not
cycling, but those are animals over 8
years of age.

The age and live weight are significant for
the meat productivity. This conclusion is
confirmed also by Markov (2016).

We have to point out that in Aberdeen
Angus breed — 3 animals or 23% were
registered as pregnant (Figures 5, 6) 6 or
more weeks.

In this breed also, the rest 10 animals or
100% of pregnancy negative were cycling
in pasture conditions.

dur.
(HaaNbXeH cpes)

5. PaHHa ©OpemeHHOCT 25-30 AHM Npu KpaBa OT nopagaTta A. AHryc

Fig. 5. Early pregnancy 25-30 days in Aberdeen Angus cow (longitudinal section)
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dur. 6. Cbuata 6peMeHHOCT OT dur. 1, HO Npu HanpeyeH cpe3
Fig. 6. The same pregnancy from Fig. 1, but transversal section

N3BOAN

3VMHMAT CE30H, CbNPOBOAEH C
KO/IMYECTBEHO WM KA4YeCTBEHO Hepo-
XpaHBaHe BOAM [0 HeratMBeH ediekT
BbpPXY MosioBata (pyHKUUSI nNpe3 paHHaTta
nposieT — BbMNPEKN HAMYMETO Ha 0buIHa
nawa.

Mopogata MMa OCHOBHO 3HayeHue
Mo OTHOLIEHUE Bb3MOXHOCTUTE 3a 060p-
HO OTriexjaHe Ha MecojaiHu rosefa
npes sumara.

Bbnpekn BUCOKUTE Temnepatypu u
NpPOrpecnBHOTO 06eAHsBaHe Ha nacuwa-
Ta npes NSTOTO, PENPOAYKTMBHOTO Npea-
CTaBsiHe ce nopobpsiBa cnepn npebrsasa-
He Ha XWBOTHWUTE Ha nacuwa OT eKCTeH3w-
BEH TWM — NPU BCUYKM 13CNeaBaHn NOpoau.

MopoanTe ¢ no-ronsiMa TesnecHa
Maca (J/iumysuH, Xepechops) u3ucksat
LEenorogMwWHoO noaxpaHBaHe — 0COGEHO
npes 3MMHMA  Ce30H npu  0B6OpHO
oTrnexgaHe.

Mopogata AG6BPANH AHIYC MOXe
Ja ce npueme 3a Hali-gobpe agantupaHa
npw yCNOBUATA Ha HaLLEeTo U3cneaBaHe.
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CONCLUSIONS

The winter season coincides with
malnutrition both quantitative and
qualitative in extensive systems. This
affects negatively the reproductive
function in early spring — although the
abundant pastures.

The breed itself has significant
effect on in farm management of beef
animals.

Although the high temperatures and
progressive loss of grass on the pastures
in the summer, the reproductive
performance is improved in all examined
breeds.

The breeds with higher body mass
(Limousines, Herefords) require annual
supplementation of fodder — especially in
winter during in farm management.

The Aberdeen Angus Breed is the
best adapted in the examined conditions.
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PE3OME

Mpon3BOACTBOTO Ha EKOJSIOTMYHO
YMCTW 1 34PaBOCNOBHY BUBONCKM MIEKaA U
M/IEYHU NPOAYKTM e TpaiHa TeHAeHLuus
npe3 nocnefHUTe roAuHW, nopaan Bce
Mo-BUCOKUTE W3UCKBAHUS Ha noTpebuTe-
nMTe 3a KOHCyMupaHe Ha KayecTBeHa U
6e3onacHa xpaHa. Bb3moxHocTTa 3a no-
[obpsBaHe Ha CbAbPXAHMETO Ha Ma3Hu-
HA W MAaCTHOKMCENUHHUAT npodua Ha
6MBOJICKO MANSKO C LeNn MnoBulIaBaHe Ha
Herosarta 6uonornyHata NbJHOLEHHOCT e
NPSAKO CBbP3aHO C HOPMUPAHOTO XpaHeHe
Ha >XMBOTHUTE obWTaBallM EKOSIOrMYHO
yncTM palioHn Ha bbarapusa. Bb3mox-
HOCTTa 3a NO3WTVBHO MOBJ/IUSIBAHE B Cb-
ObpXaHWeTo Ha Te3n KucesmHu B 6ueos-
CKO M/ISIKO W TEXHUTE MJIEYHW MPOAYKTU
ypes xpaHuTenHusa dakrop (TpeBHU y-
paxu ¢ pasHoobpaseH 60TaHUYECKM CbC-
TaB) 61 gonpuHecno 3a nosuwaBaHe Ha
XpaHuTenHata CTOWHOCT, CEH30pHUTE Xa-
pakTepucTMKM 1 e B CbOTBETCTBME C U3UC-
KBaHusATa Ha EBponeickusa cbioo3 3a 3a-
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SUMMARY

The production of environmentally
friendly and healthy buffalo milk and dairy
products has been a lasting trend in
recent years, due to consumers’
increasingly demanding consumption of
quality and safe food.

The possibility of improving the fat content
and the fatty acid profile of buffalo milk in
order to increase its biological sufficiency
is directly related to the standard nutrition
of the animals living in ecologically clean
areas of Bulgaria.

The possibility of positively influencing the
content of these acids in buffalo milk and
their dairy products through the nutritional
factor (herbage with a diverse botanical
composition) would contribute to an
increase in nutritional value, sensory
characteristics and is in line with the
European Union's requirements to
conserve the beneficial and health effects



nassaHe Ha Mosie3HOTO U 34paBOC/I0BHO
B/IMSIHNE Ha (DYHKUMOHANHUTE XpaHu 1 e
CBbP3aHO C MoJslydyaBaHe Ha XXMBOTMHCKa
NpoAyKUMss C BMCOKa OMOMOrMYHa CTON-
HOCT 1 NoAo6peHn PyHKLUMOHANHN Kadec-
TBa. MNMosIMHEHACUTEHUTE MacTHU Kucenu-
HM, CLA 1 HeilHWTe npeawecTBeHNLN
MMaT OCBEH XPaHWUTESTHU N HAKOW 3[4POBO-
C/IOBHM e(eEKTU BbPXY HYOBEKA, CBbpP3aHu
C MpeBeHUMss OT CbpAeyvHO-CbAoBU 60-
Nectn, NpOTUBOBBL3NA/MTENHU, AnaberT,
aHTVaIEPINYHN, aHTUKaHLLEPOreHHU, pe-
Ayuupaluy TenecHuTe avnuan, ykpensa-
WM UMyHHaTa cectema u gp. B T03MK
CMUCBHJ1, OMBOJICKOTO MJISKKO M MJIEYHU
NpoAykT! npeacTasnsBaT efHa pobpa
Bb3MOXHOCT 3a 3aAb/ib04YeHn HayyHu
npoyysaHus. Pa3paboTBaHeTO Ha Cxemu
N Bb3MOXHOCTTM 3a ONTUMM3MpaHe Ha
XPaHUTESTHMSA PEXUM Ha 6uBonuTe C Len
nosuwaBaHe 6GuosiorMyHaTa CTOMHOCT Ha
MJ/IIKOTO M MJIEYHUTE MPOAYKTU € CBbp-
3aHO C Npoy4YBaHETO BbPXy TpaHchepa
Ha O6MWOMIOrMYHO aKTUBHU U aHTMKaHLe-
POreHHu cy6CcTaHuMM B CypoBOTO MJISIKO U
M/IEYHUTE NPOAYKTU, CbOOGPA3HO TEXHO-
NIOTUYHUA PEXMM Ha NMPOU3BOACTBO, KaKTo
1 BnaraHeTo Ha fo6aBku 3a nonyvasaHe
Ha 34paBOC/IOBEH MJIeYeH MNPOAYKT C
nogo6GpeH MacTHO KACE/IMHEH CbCTaB.

KntouoBu OYMU: XpaHuTe e
pecypc, cynuMeHTauus, 6UBOSICKO MASIKO U
M/IEUHWUTE NPOAYKTW, GUOMOTUYHO aKTUBHU
MacTHM K1CESINHM

YBO/[,

Xapakrepuctukara Ha G1BO/ICKOTO
MMISKO M MJIEYHU NPOAYKTM 3aBuUCKU OT
3HaunTeneH OGpoi dpaktopn. Te ca
CBbP3aHN KakTo C XUMUYHUTE, BUOXMMUY-
HUTE 1N MUKPOOWMONOrMYHUTE Mokasarenu
Ha CypoBOTO MAsKO, Taka W C npwuna-
raHuTe TexHOMorMM 3a MpPOuM3BOACTBO Ha
M/IEYHM NPOAYKTM (KMCENOo MASKO, n3Bapa
W cupeHe). [pyrn 6e3cnopHoO BaxkKHW hak-
TOpW, OCBEH CMOMEHATUTE, Ca reHeTUYHM,
hV3NNOTUYHY 1 XpaHuTenHu. MopogHute
pasnuuua (Mihailova and Odjakova, 2006)
CWNHO BAMAAT BbPXY A06MBaA HA M/IAKO U
NPOABL/HKUTENHOCTTA Ha Nakrauusata npu
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of functional foods and is associated with
obtaining animal products of high
biological value and improved functional
qualities.

Polyunsaturated fatty acids, CLA and its
precursors have in addition to nutritional
and some health-related effects on
humans, prevention of cardiovascular
diseases, anti-inflammatory, diabetic,
antiallergic, anticancerogenic, reducing
body lipids, immune system strengthening
and others.

In this sense, buffalo milk and dairy
products are a good opportunity for in-
depth scientific research.

The development of schemes and
opportunities to optimize buffalo diet to
increase the biological value of milk and
dairy products is related to the study on
the transfer of biologically active and
anticancerogenic substances in raw milk
and dairy products according to the
technological mode of production as well
as the introduction of additives for
obtaining a healthy dairy product with an
improved fatty acid composition.

Key words: nutritional resource,
supplementation, buffalo milk and dairy
products, biologically active fatty acids

INTRODUCTION

The characteristics of buffalo milk
and dairy products depend on a
significant number of factors. They are
related both to the chemical, biochemical
and microbiological indicators of raw milk,
as well as to the dairy products (yoghurt,
curd and cheese) technologies used.
Other undoubtedly important factors
besides those mentioned are genetic,
physiological and nutritional.

Breed differences (Mihailova and
Odjakova, 2006) strongly influence the
milk yield and the duration of lactation in



npexvBHuUTe XMBOTHW. C HapacTsall
WHTEH3WUTET Noco4YyeHuTe no-rope hakTo-
pu ca Ha BHMMAHWETO, KakKTO Ha u3cne-
poatenm (Bauman and Griinari, 2003;
Cabiddu et al., 2005), Taka 1 Ha KOHCyMa-
TOpW, 0OCOBEHO TE3N CBbP3aHu C XpaHeHe-
TO Ha XXMBOTHUTE U YOBEKA.

BMBOMICKOTO MISIKO € Ha BTOpPO
MACTO c/iefl KpaBeTo MJ/IIKO B CBeTa U e
okosio 12% OT CBETOBHOTO MJIEKOMPOU3-
BOACTBO. Haii-ronemusatr npoussoguten
Ha 6MBOJICKO MNSIKO B cBeTa e WNHAus-
70% OT 06WOTO KOAMYECTBO OUBOJICKO
MAsiko. MakucTtaH, Hana n Kutai ca Bo-
JelmTe CcTpaHu B cBeTa Mo OTriexaaHe
Ha 6uBonu. MiHao-MNaknctaH otrnexaar u
MIeYHN 6mBoNK, kato MakuctaH e nsBec-
TeH ¢ nopopgarta Hwunu-PaBu, HapuyaHa
olle «YepHOTO 3/1aTo» CbC cpeAHa Mey-
HocT 1800-2500 L 3a 305 gHu nakrauyus,
cnepBaH OT BOAHMSA 6MBOA, KOWTO fdaBa
0KoMlo 5% OT CBETOBHOTO MPOM3BOACTBO
Ha Mnsako. B ceeToBeH mawab MakuctaH
n Nugusa npomseexaat 90% oT 6MBOJICKO-
TO M/IAIKO, & OCTaHa0ToO KOMYECTBO MNpPo-
n3xoxpga ot Ntanma n Kutaii (Igbal et al.,
2012).

Ce30HHM U3MEeHeHUA B CbCTaBa
Ha M/IAKOTO

Ce30HHUTe kKonebaHusa B NPOM3BOA-
CTBEHMTE CBOWCTBa Ha M/ISKOTO Morat ga
6bOaT HamasieHW, HO He U npemaxHaTu
ypes NpomsiHa Ha BpemeTo 3a oTefiBaHe
(Walsh and Thomson, 1998). Auldist et al.
(1998) mscnenBat BAUSHMETO Ha Ce30Ha
BbpXy CbCTaBa Ha M/SAKOTO MPU S1aKTu-
paliy Kpasu 1 ycTaHOBABaT B CBOUTE U3-
cnejpaHus, ye HapacTtsa NpoTenHa, Mas-
HMHaTa, KasevHa W CypoBaTbyHUA Mpo-
TEVWH C HanpefgaHe Ha /akrauusaTta, HO
CTeneHTa Ha HapacTBaHe Ha Te3Wn CbC-
TaBKW 3aBUCU U OT nepuoga npes rognHa-
Ta N Ye HEeCUMHXPOHM3UPAHOTO OoTefniBaHe
npes roavHaTa wWe gosefe A0 CUHXPOHU-
3MpaHe Ha KOJIMYeCTBOTO WM KayecTBOTO
Ha M/SKOTO, nopaju MOHMWXaBaHe Ha
B/IMSAHNETO Ha Ce30HHUSA (hakTop, oTTaM 1
[OOGMBBT Ha M/IAKO U MJIEYHU NPOAYKTU
we 6bae no-paBHOMEPEH W NO-KayeCcTBEH
L,e/IoroguLLHO.
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ruminants. With increasing intensity
mentioned factors are at attention, as well
as researchers (Bauman and Griinari,
2003; Cabiddu et al., 2005), both on and
on consumers especially those related to
animal and human nutrition.

The buffalo milk is second only to
cow's milk in the world and is about 12%
of world milk production. The largest
buffalo milk producer in the world is India -
70% of the total buffalo milk. Pakistan,
India and China are the leading countries
in the world by buffalo rearing.

Indo-Pakistan also reared milk buffaloes,
and Pakistan is famous for the Nilli-Ravi
breed, also known as “Black Gold”, with
an average milk yield of 1800-2500 L for
305 days of lactation, followed by the
water buffalo, which gives about 5% of
world  production  milk.  Worldwide,
Pakistan and India produce 90% of
buffalo milk, and the remaining amount
comes from Italy and China (Igbal et al.,
2012).

Seasonal changes in the
composition of milk
Seasonal fluctuations in  milk

production properties can be reduced but
not eliminated by changing the calving
time.

Auldist et et al. (1998) investigates the
impact of the season on the milk
composition of lactating cows and found
in its studies that protein, fat, casein and
whey protein increase in the end of
lactation, but the degree of increase of
these ingredients also depends on the
period of the year and that
unsynchronized calving during the year
will lead to a synchronization of the
quantity and quality of milk due to a
decrease in the seasonal factor, hence
milk and dairy yields will be more regular
and better throughout the year.



Heck et al. (2009), B cBouTe
n3cnefBaHns npy Xo/1aHACKOTO  MAISIKO,
YCTaHOBSIBAT 3HAYMTE/THW CE30HHW Bapua-
UMM B KOHLEHTPaUMUTE Ha OCHOBHMUTE
KOMMOHEHTM W B CbCTaBa Ha MacTHU
KUCENMHM, [oKaTO NnakTo3ata e CbC cpas-
HUTE/IHO MOCTOSIHHA KOHUEHTpauus. Haii-
ronemute (40 2 NbTW) CE30HHM NPOMEHU
B CbCTaBa Ha MaCTHWUTE KUCENNHM ca
OTKPUTU NMpu TpaHC MaCTHU KUCENNHU, BKNIO-
YMTEJTHO KOHKOrmpaHa iMHos10Ba KncesinHa.

OTrnexpgaHeTo Ha  NPeXuBHUTE
XMBOTHM Ha CBOGOJHA nalwa npu gveta
forata Ha pacTUTe/IHW eKCTPakKTh Nogoo6-
psiBa Ka4ecTBOTO Ha M/ISIKOTO U MEcOoTO U
OTroBapsT NepheKkTHO 3a KoHuenuusTa 3a

hyHKUMOHa/THA XpaHa B 4oBellKaTa
aneta (Castillo et al., 2013).
MacTHOKMCENNHMAT  npodna  Ha

NvBajHaTa Tpesa 13nosi3BaHa 3a n3xpaH-
BaHe Ha >XWBOTHWTE npu cBOGOAHO na-
CULWHO OTrnexgaHe ce MpPoOMeHA C Ha-
npeasaHe Ha Beretauusta U OCHOBHUTE
rpynu MacTHU KUCEJSIMHW TbPNAT Cbliec-
TBEHM npomeHn. OcobeH uHTepec npes-
cTaBfgBa AvHamMuKata B MPOMEHUTE Ha
nnHonoeaTta (C18:2 cis9,12) n a-nuHone-
HOBara KucesiMHa, KOUTO ce fABsBaTt Cy6-
cTpaT 3a cuHTesata Ha CLA (aHTukaHue-
pPOreHHO fAeincTBmMe) B Tbpbyxa Ha npe-
XnBHUTE XMBOTHU. Odjakova et al., 2014,
yCTaHOBABAT 4e KOHLUeHTpauuaTa Ha
C18:2 HapactBa ot 11,87 pgo 19,18
g/100g mMasHuHa npe3 nepuoga maii-tnu
U npu O-YHOfIeHOBaTa KUCEeNMHa oT
42,78 pno 56,47 g/100g masHuHa. M3non-
3BaHeTO Ha dypax npu 06OpPHOTO OT-
rnexaaHe Ha kKpasuTe BOAM [0 MOHWXa-
BaHe Ha HaCUTEeHUTe MacTHWU KUCESIMHN OT
23,96 go 21,44 g/100g masHuHa, Hapac-
TBaHe Ha MOHOHEHACUTEHUTE MacTHU Ku-
cenvHn ot 18,10 go 20,69 g/100g masHu-
Ha W 3ana3BaHe Ha CbAbpXaHWeTo Ha
NoJIMHEHACUTEHUTE  MAacCTHW  KUCENUHU
57,66 n 57,77 g/100g mMa3HMHa, KOeTo ce
Ob/DKU Ha NoBULLABaHE Ha CbAbpXaHue-
TO Ha C18:1cis9 ot 16,31 Ha 18,97 g/100g
Ma3HMHa W NMHOMoBaTta KucenuvHa ot
42,17 po 47,65 ¢/100g ma3HMHa U
MOHMXKaBaHETO Ha KOHUeHTpauusaTaHa
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Heck et al. (2009), in their Dutch
milk studies, found significant seasonal
variations in the concentrations of the
major constituents and in the fatty acid
composition, while the lactose had a
relatively constant concentration.

The largest (up to 2 times) seasonal
changes in fatty acid composition were
found in trans fatty acids, including
conjugated linoleic acid.

Rearing in pasture grass condition
in a diet rich in plant extracts improves the
quality of milk and meat and responds
perfectly to the concept of functional food
in the human diet (Castillo et al., 2013).

The fatty acid profile of pasture
grass used to feed the animals in free
pasture rearing are changes in the
progression of vegetation and the major
groups of fatty acids undergo substantial
changes.

Of particular interest is the dynamics of
changes in linoleic (C18:2 cis9,12) and
alpha-linolenic acid, which are a substrate
for CLA synthesis (anticancerogenic
activity) in the rumen of ruminants.

Odjakova et al., 2014, found that the C18:
2 concentrations increased from 11.87 to
19.18 g/100g fat on the May-July period
and for alpha-linolenic acid from 42.78 to
56.47 g/100g fat.

The use of fodder in cow’s husbandry
leads to a decrease in saturated fatty
acids from 23.96 to 21.44 g/100 g fat, an
increase in monounsaturated fatty acids
from18.10 to 20.69 g/100 g fat, and the
preservation of the polyunsaturated fatty
acids 57.66 and 57.77 g/100g fat due to
an increase in C18: 1cis9 content from
16.31 to 18.97 g/100g fat and linoleic acid
from 42.17 to 47.65 ¢g/100g fat and
decrease of the alpha linolenic
concentration from 15.30 to 10.01 g/100g
of fat (lIvanova et al., 2012).



andga nnHoneHosarta ot 15,30 go 10,01
0/100g ma3HuHa (lvanova et al., 2012).

MAsKoTO U MAEYHUTE NPOAYKTM ca
HepasfenHa 4yacT OT guetaTa Ha 4YoBeka
N 3aemaT 0COBEHO MACTO B XpaHWUTETHUSA
6anaHc, Hapepf C ocTaHanuTe XpaHuten-
HA MNPOAYKTU OT >XUBOTUHCKM W pacTu-
TENeH MPOM3X0[d, KaTto CbAbpXa BCUYKM
HEeOOXOAMMM 3a YOBELUKAS OpPraHu3bM
XpaHUTE/THM  BelwecTBa B  ONTMMasTHO
CHOTHOLLEHNME. Mpon3BoaCcTBOTO  Ha
KayeCTBEHO OMBOJICKO MASKO WU M/IEYHU
NPOAYKTN C MOBULLEHO CbObpXaHWe Ha
NOE3HN TPaHC MACTHU KUCENNHW, KakKTo U
61OMOTMYHO aKTUBHU BeLLEeCTBa M aHTu-
KaHueporeHHu cybcTtaHuum 3aBucy npeau
BCMYKO OT CbCTaBa Ha nacuuiHarta pacTtu-
TEe/IHOCT, 60TaHMYECKOTO pasHoobpasue 1
BEreTauMoHHUA CTaguili Ha oTAesiHuTe
pacTuTenHn BWAOBE, MOPOAHUTE pas/u-
yns, BaJIEXUTE M KIMMaTUYHUTE OCOGEH-
HOCTM Ha paiioHa. O6e3nevyaBaHeTO Ha
NPEXWBHUTE XUBOTHW C XpaHWUTENEH pe-
cypc 6oraT Ha fvMHoMoBa M anda /MHO-
NIEHOBa KMCeNMHa NpY MacWLLIHOTO OTI/IeX-
JaHe BOAM [0 MNOBULLIABAHE Ha kadvec-
TBOTO Ha MacTHaTta pakuns Ha MISKOTO
Mo OTHOLUEHVWE Ha OGUOMOrMYHO aKTUBHU
MacTHU KuUCenuHu — omera-3, omera-6,
CLA, TpaHC 1 uMC MacTHWN KUCEJIMHU U Cce
MOHMKaBa KO/IMYECTBOTO Ha HacUTEHWUTE
MacTHU kucenuuu (Tripathi, 2014).

BnvsHne Ha cynaummMmeHTaumsaTa
BbpPXY CbCTaBa Ha M/ISIKOTO

Khatti et al., 2017 nscneggart Bnus-
HMETO Ha Cyn/MMeHTaLmsaTa Ha nakTupa-
LM KpaBu ¢ BUTaMUH E, ceneH n nosuwa-
BaHe Ha EeHepruinHOTO noTpebneHve npu
KpaBu npeam u cnep otensaHeTo (3 cen-
MWLM Npean u 3 cegMuum cnep pax-
[aHeTo), Tbil KaTo Te ca MOAJOXEHUN Ha
oTpuLaTeneH eHeprmeH 6anaHc, HapyLeH
UMYHUTET U OKCUOATUBEH CTPec, KOMTO B
KpaiiHa cMeTka BOAM [0 BfOLlaBaHe Ha
cnegpogunHara nNpoaykTMBHOCT. XKMBOT-
HOTO NPeTbpnsABa rosiemn PU3NoNOrNYHN,
XPaHUTesTHN, MeTabosIUTHWN, EHOOKPUHHU
U VMYHOJIOTUYHU MPOMEHW, 3a Jda npe-
MWHE OT HeslaKTauUOHHO KbM SlaKTalMoH-
HO cbcTosiHMe (Sordillo and Raphael,
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Milk and dairy products are an
integral part of the human diet and occupy
a special place in the nutritional balance,
along with other animal and plant foods,
as it contains all necessary for the human
organism nutrients in an optimal
proportion.

The production of quality buffalo milk and
dairy products with increased content of
useful trans fatty acids, as well as
biologically active substances and
anticancerogenic substances depends
primarily on the composition of the
pasture grass, the biodiversity and the
vegetation stage of the individual plant
species, the breeding differences, the
rainfall and the climatic particularities of
the area.

Enriching the ruminants with nutritional
resources rich of linoleic and alpha
linolenic acid in the pasture grass
condition leads to an increase the quality
of fat fraction in milk especially of
biologically active fatty acids — omega-3,
omega-6, CLA, trans and cis fatty acids
and decreases the amount of saturated
fatty acids.

Influence of the suplementation
on the milk composition

Khatti et al., 2017, investigates the
effect of the supplementation of lactating
cows with vitamin E, selenium and
increase in energy consumption in cows
before and after calving (3 weeks before
and 3 weeks after birth) as they are
subjected to a negative energy balance,
impaired immunity and oxidative stress,
which ultimately leads to deterioration in
postnatal productivity.

The animal undergoes major
physiological, nutritional, metabolic,
endocrine and immunological changes to
move from non-lactation to lactation
(Sordillo and Raphael, 2013). During the



2013). Mo Bpeme Ha CyXOCTOWHMA ne-
pvoa, npegpofoBO MpU  pacTexbT Ha
nnoga v cnegpofoBo 3a MPOU3BOACTBO
Ha MAsSKo ce yBesvMyaBa  06LWOTO
€HEeprnnHo notpebsieHne Ha >XUBOTHOTO
(Bhimte et al., 2018).

Schéfers et al., 2018 npunarat go-
6aBka ot BuTamvH E n CLA npwu kpasu Ha
BTOpPa U TpeTa flaktauus 3a HamansiBaHe
OKCUAATMBHMSA CTPEC U MNpU  HamasieH
UMYHUTET B CyXOCTOWHUSA Nepuog 1 ycta-
HOBSIBaT, Y€ HAMA CbLIECTBEHU U3MEHE-
HUS B 34pPaBOC/IOBHOTO UM CbCTOSHME,
KakTo 1 4ye no- Bb3pacTHUTE Kpasu ca no-
nogaT/iMBM Ha Bb3MNa/IMTENHWM NPOLECH.
Liu et al., 2008, nscnegsart BAUSHUETO Ha
BATaMUH E u ceneH nooTtgenHo v B
KOMOUHaUMs, KaTo XpaHuTenHa pobaBka
npu KpaBW M YCTaHOBSABAT 4e HapacTBa
KO/IMYEeCTBOTO Ha M/ieyHa ma3HuHa u CLA
B M/ISIKOTO Mpu rpynata c pgobaBka Ha
BuTamMuH E wn npu kombuHaumsta oOT
cefleH U BuTamMmH E B cpaBHeHue c
KOHTpO/HaTa rpyna. HacuteHute macTHu
KMCENIMHU B MJISKOTO Hamanssart, a HeHa-
CUTEeHWTE HapacTBaT B pesyntaT Ha cy-
navMMeHTaumsaTa cbC ceneH. Bucokomas-
HUHWTE AMeTw nNpu KpaeBute ¢ gobaBka Ha
cesieH nogobpsiBa aHTUOKCUAAHTHNUSA CTa-
TYC Ha KpbBTa M MAacCTHOKUCEIMHHWSA CbC-
TaB Ha M/jieyHaTa MasHMHa, Jokato Ccynm-
NMMeHTaumaTa ¢ BuTamuH E, obnekyaBa
Jenpecusta Ha M/leyHa MasHuHa, OT
KOETO € YCTaHOBEH W CUHEPTUYHUAT
edhekT Npu eAHOBPEMEHHOTO U3MOM3BaHe
Ha BUTaMWH E 1 ceneH BbpXy KayecTBoTO
Ha M/leyHata mMasHvMHa M npousBoauTes-
HOCTTa MpU KpaBuM Ha BUCOKO MasHWHHA
aneta. Dias de Andrade et al.,, 2016,
yCTAaHOBSABAT 4Ye BfiaraHeTo Ha pas/iMyHu
[031 cefieH B gveTara Ha 6uBonvum BoAm
[0 HamanisiBaHe Ha 6pos Ha comaTuyHUTE
KNeTkKn B MJSKOTO, KaTO OCTaTb4HU
KO/iMdecTBa OT CefleH B  MSKOTO U
CUPEHETO He ca OTYETEHM.

Thul et al., 2017, nscnegsat Bnus-
HMETO Ha CuHaneHo Macso npe3 Cyxo-
CTOliHMA nepuog npu 6muBoAMuM nopoga
Mypa u ycTtaHOBsBaT HapacTBaHe Ha
CbAbPXAHNETO Ha MasHWHWU B MJISAKOTO
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dry period, predominantly in the growth of
the fetus and post-production of milk, the
total energy consumption of the animal is
increased (Bhimte et al., 2018).

Schafers et al., 2018 applied a
supplement of vitamin E and CLA in
second and third lactation cows to reduce
oxidative stress and reduced immunity
during the dry period, and found that there
were no significant changes in their health
status, and that older cows are more
susceptible to inflammatory processes.

Liu et al., 2008, examines the effect of
vitamin E and selenium separately and in
combination as a feed additive in cows,
and found that the amount of milk fat and
CLA in mik in the vitamin E
supplementation group and in the
combination of selenium and vitamin E
increase compared to the control group.

Saturated fatty acids decrease in milk and
unsaturated increase, as a result of
selenium supplementation.

High fat diets in cows with selenium
supplementation improves antioxidant
status of blood and fatty acid composition
of mik fat, while the vitamin E
supplementation  relieves milk  fat
depression, from which the synergistic
effect of concomitant use of vitamin E and
selenium on the quality of milk fat and
productivity of cows on a high fat diet.

Dias de Andrade et al., 2016, established
that the supplementation of different
selenium doses into the buffalo diet
resulted in a reduction in the number of
somatic cells in the milk, with no selenium

residues in milk and cheese being
reported.
Thul et al, 2017, examined the

influence of mustard oil during the dry
period in Mura breed buffaloes and found
an increase in the milk fat content of the
treated group relative to the control and



npu TpeTupaHata frpyna CrnpsamMo KOH-
TponHata W He3HauyuTeNHW W3MEHEeHUs
npu npotenmH, CbO w©n nakrosa Mexay
ABeTe rpynu. BnaraHeTo Ha CuHaneHo
Mac/io npe3 CyXOCTOWHWA Nepuog, B Auve-
TaTa Ha 6uBo/MUM AoNpuHacs 3a nNogoo-
psiBaHe Ha Ka4ecTBOTO Ha MJIAKOTO W No-
BMLUABaHE Ha TErsI0TO Ha HOBOPOAEHUTE.
Cyn/IMMeHTUPaHEeTO Ha flakTupaiym 6ueo-
nmum 3a 7 gHu ¢ npenapata “Khurak” —
MWHEpPa/THO BUTAMWHEH  KOMMJEKC C
npo6unoTKK BOAM A0 yBesMyaBaHe fobvBa
Ha M/SKO, M/JeyHa MasHVHa, CepymeH
npoTeunH, Kanuuii n xensaso (Verma et al.,
20009).

KYpKYMUHBT € OCHOBHUAT XbAT
610aKTVBEH KOMMOHEHT Ha Kypkymara u
MMa LUMPOK CNEKTbP OT OGUMOAOrMYHN Oei-
cTBus. Toi BKIKOYBA HEroBOTO MPOTUBO-
Bb3Na/IMTENIHO, AHTUOKCUAAHTHO, aHTu-
KaHLEPOreHHo, aHTUMyTareHHo, aHTuKoary-
NIaHTHO, aHTMAMabeTHO, aHTMbakTepwasl-
HO, MNPOTUBOIbOMYHO, AHTUMPOTO30IHO,
aHTUBMPYCHO, aHTUPUOPOTUYHO, XMMO-
TEH3MBHO W XUMOXOSIECTEPUMUYHO Aeli-
cTBue. [pOTMBOPAKOBOTO [eiNCcTBME Ha
KYPKYMMHA Ce OCbLLEeCTBSBA M1aBHO 4pes
uHayumpaHe Ha anontosa. Herosata
NpOTUBOBbB3NA/IMTENHA, NPOTNBOPAaKoBa 1
aHTMOKCUAAHTHA pofs Moxe fda 6bae
K/MHWYHO M3M0/s3BaHa 3a KOHTPO/ Ha
peBMaTN3bM, KapLMHOreHe3a 1 naToreHe-
3a, CBbp3aHa C OKCUAATVWBHWUS CTPEC.
KNUHWYHO, KYPKYMUHBT € GUN 1M3no/s3BaH
3a Hama/isiBaHe Ha MNOCTOMepaTtMBHOTO
Bb3nasieHne. lpoyyBaHMATa 3a OLueHKa
Ha ©6e3onacHocTTa nokasBaT, 4Ye KypKy-
MaTa U KypKYMUHBT Ce MnoHacaT [obpe
npyM MHOIO BUCOKa f[03a 6e3 TOKCUYHU
edekTn, nopagn Koeto Te umar NoTeH-
unan 3a npunaraHeTo B CbBpPeMeHHaTta
MeAMLMHa 3a SledeHre Ha pasnnyHu 6onec-
TV npu XmnBoTHUTE 1 4voBeka (Dhillon et al.,
2008; Dattarao, 2015; Xun et al., 2015).

BnaraHeTo Ha KypKyMWH B 6UBOJI-
CKO KMCEeNo MJIIKO C pasinyHa KOHLEeH-
Tpauus BoAM OO NPOMSHA B XUMWUYHUTE,
PeosIorMYHUTE U CEH30PHUTE MY CBOMCTBA
(Foda et al., 2007). Mukherjee et al., 2014,
nscneaBaT BAUSHMETO Ha KOMOMHauus ot
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minor changes in protein, SNF and
lactose between the two groups.

The use of mustard oil during the
transition period in buffalo diet contributes
to improving the quality of milk and
increasing the weight of newborns.

The  supplementation of lactating
buffaloes for 7 days with the preparation
"Khurak" — a mineral vitamin complex with
a probiotic leads to an increase in the
yield of milk, milk fat, serum protein,
calcium and iron (Verma et al., 2009).

Curcumin is the main yellow
bioactive component of turmeric and has
a wide range of biological activities. It
includes its antiinflammatory, antioxidant,
anticancerogenic, antimutagenic, anti-
coagulant, antidiabetic, antibacterial, anti-
fungal, antiprotozoal, antiviral, antifibrotic,
hypotensive and hypocholesterolemic
action.

The anticancer action of curcumin is
mainly due to the induction of apoptosis.

It's antiinflammatory, anticancer and
antioxidant role can be clinically used to
control rheumatism, carcinogenesis and
pathogenesis associated with oxidative
stress. Clinically, curcumin has been used
to reduce postoperative inflammation.

Safety assessment studies have shown
that turmeric and curcumin are well
tolerated at a very high dose without toxic
effects and therefore have potential for
application in modern medicine to treat
various animal and human diseases
(Dhillon et al., 2008; Dattarao, 2015; Xun
et al., 2015).

The incorporation of curcumin into
buffalo yoghurt of different concentrations
leads to a change in its chemical,
rheological and sensory properties (Foda
et al, 2007). Mukherjee et al., 2014,
investigate the effect of a combination of



BUTaAMUH E, ceneH n KypKymMWH BBPXY
6mBoONMUM BONHM OT MacTuT, B pesyntar
Ha KOeTo [oka3BaT Ye KypkyMuHa npute-
XaBa aHTubakTepuanHu, nNpoTUBOBbL3NA-
NTENHN 1 MMyHOMOZyNuMpaLiy CBONCTBa
N paspaboTBaT asTepHaTUBHa Tepanus,
KoATO thepmepuTe ga Nons3ear 3a npegoT-
BpaTsiBaHe Ha MacTuTa npu 6mBoONUUN.
Tasripin et al., 2010, n3nonseat pasNyHu
BMOBE BellecTBa 3a Hama/isiBaHe Ha
COMaTUYHUTE KETKM W MOBULLABAHE Ha
[06KMBa Ha MISIKO MpU NakTUpaly Kpaewu,
€[JHO OT KOUTO € KYPKYMUHBT.

MAsSko n  M/IEYHU MPOAYKTU-
(OYHKUMOHa/THN XpaHW, W3TOYHMK Ha
OMOMOrMYHO aKTUBHN KOMIMOHEHTU

XapakTepucTuknTe Ha OGMBOICKOTO
MJ/ISIKO FO MpaBAT LEeHHO 3a npepaboTtkara
[0 M/1e4YHW NpoaykTU. BMBOACKOTO MASIKO
€ MOoAXOo4sAlWo 3a MpPOM3BOACTBO Ha
CylleHN cMecu 3a cnagoneg, MIeYHu
NpoAyKTW, KaseunH n kasenHaTtu (Prasad et
al., 2018). BMBONCKOTO MASKO MpPeBb3-
XOX/a KpaBeTo MJ/ISKO NO CbAbpXaHue Ha
Ma3HuHKM (6,6 oo 8,8%) n 6entbk (3,6-
5,4%), KOeTo onpeaens BUCOKOTO CbAbpP-
X@Hue Ha Cyxo BELLeCTBO W XpaHuTesiHa
ctoliHoct (Hamad and Baiomy 2010,
Sim®es et al., 2013, O’Brien and Guineeq
2016, Khedkar et al., 2016). buonckoto
MJ/ISIKO MMa MHOTO BMCOKO CbAbpXaHune Ha
Ma3HMHU, KOETO € ABa MbTW NO-BMCOKO OT
TOBa Ha KpaBeTo M/IKO. CbOTHOLLEHNETO
Ma3HMHU KbM NPOTEUHW B OUBOJICKOTO
M/ISIKO € 0KO010 2: 1. BucokoTo cbabpxa-
HMEe Ha Kanuui B KaseuHa YynecHsBa
npon3BoAcTBOTO Ha cupeHe (FAO-milk
composition). MponsesoacTeoTo Ha 1 kg
CHpeHe e CBbP3aHO C 0MN0s30TBOpPsiBaHe-
TO Ha 5 | GBUBOJICKO MAISIKO, B CpaBHEHME C
KpaBe mMnsiko - 6,8 | 3a 1 kg cupeHe, 3a
npon3BoACcTBOTO Ha 1 kg macno ca Heob-
xogummn 10 | 6GMBOICKO MMISAKO B CpaBHe-
Hue c 14 | kpaBe MNAKO. BMBONCKOTO MNsA-
KO e noaxogsuia CypoBMHa 3a NMPOU3BOA-
CTBOTO Ha Mouapena u 4vegapusnpaHu
CMpeHa B CpaBHEHME C KpaBeTo MJISKO
(Igbal et al., 2012).

Attar and Aminifar (2015) npu
nscnegBaHe Ha U3NKOXMMUYHUS CbCTaB
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vitamin E, selenium and curcumin on
buffalo animals with mastitis, as a result of
which  they prove that curcumin
possesses antibacterial, anti-inflammatory
and immunomodulatory properties and
develops alternative therapy that farmers
use to prevent mastitis in buffaloes.

Tasripin et al., 2010, use different types of
substances to reduce somatic cells and
increase milk yield in lactating cows, one
of which is curcumin.

of

Milk and dairy products
functional foods, a source
biologically active components

Characteristics of buffalo milk make
it valuable for processing into dairy
products. The buffalo milk is suitable for
the production of dried mixtures for ice
cream, dairy products, casein and
caseinates (Prasad et al., 2018).

The buffalo milk is superior to cow's milk
in fat content (6.6 to 8.8%) and protein
(3.6-5.4%), which determines the high
total solids and nutritional value (Hamad
and Baiomy 2010, Simdes et al., 2013,
O'Brien and Guineeq 2016, Khedkar et
al., 2016). The buffalo milk has a very
high fat content, which is twice as high as
that of cow’s milk.

The fat to protein ratio in buffalo milk is
about 2: 1. The high calcium content of
casein facilitates the production of cheese
(FAO-milk composition). The production
of 1 kg of cheese is associated with the
utilization of 5 | of buffalo milk, compared
to 6,8 | of cow's milk per kilogram cheese,
for the production of 1 kg butter is needed
a 10 | of buffalo milk compared to 14 | of
cows’ milk. The buffalo milk is a suitable
raw material for the production of
mozzarella and cheddar cheese
compared to cow's milk (Igbal et al.,
2012).

Attar and Aminifar (2015) in the
research  of the physicochemical



Ha OMBOJICKO M KpaBe MJ/ISIKO, He ycTa-
HOBABAT CbLLECTBEHWN pas3nuuna npu pH u
KMCENMHHOCTTa Ha OMBOJICKOTO MJISKO Y
KpaBeTo Msko. pH- To Ha 6KBOMCKO
M/IAKO MOXe Aa Bapupa oT 6.57 0o 6.84 u
He ce BAMge OT Mecel, nopegHarta
nakrauma WnM ce3oH Ha oOTesfiBaHe, Ho
KopesnipaHu cbC CcbabpxaHneto Ha CBEO
W NlaKTo3aB MNSAKOTO. TuTpyemara Kuce-
JIMHaTa Ha GMBOJICKOTO MJIAKO, KOATO ce
OB/DKN HA HANMYMETO Ha MIeYHa Kucesnu-
Ha, /IMMOHeHa KucenuHa u dpocdopHarta
KncenunHa sapupa ot 0,05% pgo 0,20%.

composition of buffalo and cow’s milk did
not detect significant differences in pH
and acidity of buffalo milk and cow’s milk.
The pH of buffalo milk could range from
6.57 to 6.84 and was not influenced by a
month, yet another lactation or calving
season but correlated with the content of
SNF and lactose in milk. The titratable
acid in buffalo milk, which is due to the
presence of lactic acid, citric acid and
phosphoric acid is ranges from 0.05% to
0.20%.

Tabnuuya 1. dM3nkoxmmmyeH cbCTtaB cnopeg Attar and Aminifar, 2015
Table 1. Physicochemical composition according to Attar and Aminifar, 2015

MNapameTpu BWBOJICKO MNISAKO Kpase mnsko
Parameters Buffalo milk Cow milk
pH 6.73+0.12a 6.50 + 0.20a
Tutpyema kucenuHHoct/ Titratable Acidity (%, W/W) 1.70£0.10a 2.00 + 0.10a
Ma3sHuHa /Fat (%, VIV) 8.20 + 0.10a 3.50 + 0.26b
Bentbk/ Protein (%, W/W) 4.73 £ 0.01a 3.25 +0.01b
Cyxo Bewectso/ Total solids (%, W/W) 15.92 £ 0.09a 12.50 £ 0.29b
MnbTHOcT/ Density (g/cm®) 1.034 + 0.001a 1.032 £ 0.001a

O603HauYeHnsTa a 1 b nokasea craTucTmyecka goctosepHocT (p<0.05).
The indications a and b show statistical reliability (p<0.05).

Kashwa (2016) yctaHoBsiBa 06LL0
CbAbPXaHWe Ha MasHWHU B GUBOJICKOTO
MNSAKO Bapupa mMexay 6.76% u 7.38%.
CbAbpXaHMeTo Ha npoTevHu B 06LL0TO
MNsAKo e cpegHo 4,31%, a 3a MHAVBWK-
AyanHuTte npobu OT MASKO Ha 6usonn
Bapupa mexay 4,26% u 5,75%. lNporten-
HBT U Ka3eMHbT HamManABaT Nno Bpeme Ha
nepuvoga Ha B3emaHe Ha npobwu CbOT-
BeTHO ¢ 33.8% un 7.8%. JlakTo3aTa Bapu-
pa mexay 4.24% wn 5.15% 3a otgesiHuTe
npobu, pgokato B COOPHOTO MIISIKO €
5.08%. Jlakto3ata ce yBenuyaBa npes
uennsa nepuof Ha mscnegsaHe c 14,6%,
pocturaiikn cpegHo 4,40% B HavasoTo
Ha nakrauusatTa u cnefj ToBa nosuvLlasa
00 5,16% B kpad. ComatnyH1UTE KNeTKN B
6uBOICKNTE M/IeKa Npe3 wuscnenBaHus
neprvof ca BUCOKW B HayasloTo Ha ne-
puoga n Hamansasat B Kpas. J/IumoHeHaTa
KncenuHa Ha OCHOBHOTO MJISIKO € CpefiHo
0.18%, a 3a wuHAMBMAYyasHUTE nNpobu
MAsiko OT 6uBonn Bapupa mexay 0.14%
n 0.19%. CyxoTo BellecTBO B COOPHOTO

Kashwa (2016) establishes a total
fat content in buffalo milk varies between
6.76% and 7.38%. The protein content in
the bulk tank milk is 4.31% on average,
and the individual samples of buffalo milk
vary between 4.26% and 5.75%. Protein
and casein decreased during the
sampling period by 33.8% and 7.8%,
respectively.

Lactose varies between 4.24% and
5.15% for individual samples, while in
bulk tank milk is 5.08%. Lactose
increased throughout the study period by
14.6%, reaching an average of 4.40% at
the start of lactation and then increasing
to 5.16% at the end. Somatic cells in
buffalo milk during the study period are
high at the beginning of the period and
decrease at the end. The reference milk
citric acid is 0.18% on average, and for
buffalo milk individual samples ranged
between 0.14% and 0.19%. The total
solids in bulk milk are 16.64%, and for
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MNAKo e 16.64%, a 3a uHaMBMAyasiHuTe
npobu OT MAsSKO Ha OuBOMM Bapupa
mexay 16.62% n 17.61% (Tabnuua 2).

individual samples of buffalo milk varies
between 16.62% and 17.61% (Table 2).

Tabnmua 2. PU3NKOXUMUYHM NMoKasaTesiM Ha UHANBNAYaSTHO N COOPHO BMBOICKO
Mnisko cnopepg Kashwa, 2016
Table 2. Physicochemical indices of individual and bulk tank buffalo milk
according to Kashwa, 2016

Busonn MasHuHa | MNpoTeuH | KaseuH | Jlakto3a |/lnmoHeHa | ComaTtnyHu Cyxo
Buffalo Fat Protein | Casein | Lactose | kucenuHa KNeTku BeLecTBo
(%) (%) (%) (%) Citric acid | Somatic cells | Total solid
(%) (%)
C60pHO MNsiKo |6.61+1.07 |4.31+0.30|3.74+0.14|5.08+0.20|0.18+0.01 |101.6+218.57 |16.64+1.0
Bulk tank milk
70 6.82+1.44 |5.75+0.36|4.48+0.22|4.24+0.24|0.15+0.02 |106.42+84.94 |17.45+1.23
80 6.86+0.54 |4.26+0.50|3.73+0.32|5.15+0.26|0.19+0.03 |12.5+4.84 16.80+0.63
14 6.76+0.26 |4.68+0.44/3.68+0.11|4.79+0.24/0.19+0.02 |440+602.48 16.92+0.49
69 6.77+0.49 |4.26+0.38|3.69+022 |5.01+0.19|0.19+0.01 |44.4+9.01 16.62+0.65
74 7.25+0.26 |4.89+0.33|4.17+0.13]|4.94+0.29|0.14+0.01 |71.8+29.10 17.61+0.29
76 7.38+0.52 |4.47+0.38|3.90+0.21]|4.93+0.24|0.16+0.01 |106.66+140.78 |17.24+0.62
CpepHo* 6.97+0.43 |4.72+0.06|4.44+0.07|4.84+0.03|0.17+0.006|130.29+229.99 (17.11+0.31
Summary*

*CpeAHo OT NHAMBUAYaNIHN NPO6U GMBOICKO MIISIKO

*average of individual samples of buffalo milk

TepMUHBT "PYHKUMOHATHU XpaHKn"
4yecTo ce u3nonssa 3a 06O onucaHune
Ha nonesHnTe eqekTn Ha npuemaHute
XpaHW, OCBeH TAXHata TpaauLMOoHHa
XpaHutesiHa cToinHocT. Parodi (1999) u Ip
et al. (1994) poknagBart 3a pondta Ha
MJ/IEYHUTE NPOAYKTU U NO-CreunasiHo Ha
KNA 3a npeBeHUMA cpelly pakosu
3abonsasaHua. Hanuumeto Ha cnperHatu
JIVHONOBM KNCENNHU U NO-CMeLnasHo Cis-
9, trans-11 wu3somepbT Ha 18:2 (KNA),
cbCTaBnsABal, o0Ko/l0 75% OT BCUYKMK
reOMEeTPUYHN N MO3ULIMOHHN N30oMepn Ha
NIVHONoOBaTa KUCe/MHa B MJ/IeYHuTE
avnuaun, npeacrasnasa  MyHKUMOHasEH
KOMMOHEHT C [oKasaHu 61aronpusaTHu
3apasocsioBHu ediektn. Opyruat gobpe
uscneasaH trans-10 cis-12 u3omep Ha
18:2, npeacraseH easa ¢ 1% B miieyHuTe
crperHaTy JIMHOIOBU KUCENNHU BOAW [0
pefyuMpaHe Ha TenecHOTo Terno wu
perynvpaHe Ha 3aT/TbCTABaHETO.

CbAbpxaH/eTo Ha 610/10rMyYHO
aKTMBHM KOMMOHEHTU B MJIEYHUTE Mpo-
OYKTW 3aBWCU OT Ha/IM4YMETO UM B CYpoO-
BOTO MJISIKO U TEXHOJIOTMYHWNA NPOU3BOA-
cTBeH npouec. Dankéw et al., 2015

The term "functional foods" is often
used for a general description of the
beneficial effects of the accepted food,
besides their traditional nutritional value.
Parodi (1999) and Ip et al. (1994) report
on the role of dairy products and, in
particular, the CLA for cancer prevention.

The presence of conjugated linoleic
acids, in particular the cis-9, trans-11
isomer of 18: 2 (CLA), accounting for
about 75% of all geometric and positional
isomers of linoleic acid in milk lipids, is a
functional component with  proven
beneficial health effects.

The other well studied is trans-10 cis-12
isomer of 18: 2, presented with only 1%
in milks conjugated linoleic acid, resulting
to reduction of body weight and obesity
regulation.

The content of biologically active
ingredients in dairy products depends on
their presence in raw milk and the
technological production process.

Dankow et al., 2015, examines the effect
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uscnegBar BAWSHMETO Ha fJobaskarta
Camelina sativa B xpaHeHeTO Ha OBLg, B
pesyntaTr Ha KoeTo ce oborarsaBa Mseu-
HaTa MasHUMHa C MOHOHeHacUTeHW MacT-
HU KMCENMHW, BKNUUTENIHO TpaHe MUFA
N MOSINHEHACUTEHN MACTHU KUCENWHWN B
CYpOBO MNSAKO U B MPOU3BEXAAHOTO KU-
Ceno MgKo, Jopu cnepf 21 AHWM Ha CbX-
paHeHve B Xx1aAWiHUK. [poueHTbT Ha
cnperHarute gneHn Ha C18:2 - kucenuHa
HapacTBaT HaZ 3 MbTU. YBE/IMYEHUAT
AN Ha 6UONOMMYHOAKTUBHUTE KOMMOHEH-
TV B MJ/IAKOTO He npeau3BuKBa HWKaKBU
NPOMEHN B KUCENNHHOCTTA, KOHCWUCTEH-
umATa, UBeTa, BKyca 1 apomara Ha nony-
YeHOTO K1Ceso M/IAKO. MnieyHata mMmasHu-
Ha OT OGMBO/SICKO MASKO Cbabpxa 77.3%
HMK, 21.54% MHMK un 1.1% T[MHMK,
KOHUEeHTpauuaTa Ha omera-6 e 0,8%, Ha
omera-3 e 0,3% 1 CbOTHOLLEHNE omera-6
n omera-3 e 0,37. Mansson, 2008, ycTa-
HoBABa mno4ytu 70% HacuUTeHW MacTHU
KNCENUHN B LLIBE/CKOTO MNSAKO, OT KOUTO
0K0/10 11% ca KbCOBEPWXKHU MACTHWU Ku-
cenvHn, Npméan3nTenHo 25% OT MacTHK-
TE KUCEJIMHN B M/IAKOTO Ca MOHOHEeHacu-
TeHu, 2.3% ca NoSIMHEHaCNTEHW, CbOTHO-
lWeHne Ha omera-6/omera-3 okono 2.3 u
CbAbpXXaHWe Ha TPaHC MACTHWU KUCESIVHU
0KoJ10 2,7%.

Gantner et al., 2015 Bb3 ocHOBa Ha
nitepaTtypeH npernen, ycraHoesiBa ue
HacuTeHUTe MacTHU kucenuHn (SFA) un
MOHOHEHACUTEHUTE MAaCTHU  KUCESINHU
(MUFA) ca no-Hucku B MASKOTO OT
HEMpPeXnBHN >XUBOTHM B CpaBHEHWEe C
Tasn Ha npexusHute. KonunyectsoTto C-
18: 2 n C-18: 3 e 3HAYNTENHO MO-BNCOKO
npy  MNAKOTO OT  HEMPEeXuBHUTE B
CpaBHEHMEe C MNAKOTO Ha MNPexuBHU
XnBOTHM (Tabnuua 3).

of Camelina sativa in sheep diet, which
resulting in milk fat is enriched with
monounsaturated fatty acids, including
trans MUFA and polyunsaturated fatty
acids in raw milk and in yogurt produced
even after 21 days of refrigerated
storage.

The percentage of conjugated dienes
from C18: 2 - acid increased more than 3
times. The increased proportion of
biologically active components in the milk
does not cause any changes in the
acidity, consistency, color, taste and
aroma of the yogurt produced.

Milk fat from buffalo milk contains 77.3%
SFA, 21.54% MUFA and 1.1% PUFA,
omega-6 concentration is 0.8%, omega-3
is 0.3% and omega-6 and omega-3 ratio
is 0.37. Mansson, 2008, found nearly
70% saturated fatty acids in Swedish
milk, of which about 11% are short fatty
acids, approximately 25% of fatty acids in
the milk are monounsaturated, 2.3% are
polyunsaturated, ratio of omega-6/omega-3
around 2.3 and trans fatty acid content
about 2.7%.

Gantner et al.,, 2015 based on a
literature review, found that saturated
fatty acids (SFA) and monounsaturated
fatty acids (MUFA) were lower in non-
ruminant milk compared to ruminant milk.
The amount of C-18: 2 and C-18: 3 are
significantly higher in non-ruminant milk
than in the case of ruminant milk (Table
3).
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Tabnuua 3. MacTHOKUCe/IMHEH npodus Ha pas/IMyHU BUOOBE - WHTEpBasl Ha
BapupaHe (MUHUMYM U MakCMMyM) MO SinTepaTypHU faHHW Ha Gantner et al., 2015
(Doreau and Martin-Rosset, 2002; Jensen et al, 1990; Malacarne et al., 2002; Park et al.,
2007; Gastaldi et al., 2010; Uniacke-Lowe, 2011)

Table 3. Fatty acid profile of different types - variation interval (minimum and
maximum) according to Gantner et al., 2015 (Doreau and Martin-Rosset, 2002; Jensen

et al, 1990; Malacarne et al., 2002; Gastaldi et al., 2010; Uniacke-Lowe, 2011)

Mnsko/Milk SFA MUFA PUFA C-18:2 C-18:3 CLA
(%) (%) (%) (%) (%) (%)
YXeHn/Women 36-45 33-45 8-19 6.0-17.7 0.6-3.4 0.2-1.1
Kobuna/Mare 37-55 18-36 13-51 3.6-20.3 2.2-31.2 0.02-0.1
Marape/Donkey 46-68 15-35 14-30 6-15.2 4-16.3 trace
Buson/Buffalo 62-74 24-29 2.3-3.9 2.0 0.2-1.4 0.4-1
Kpasa/Cow 55-73 22-30 2.4-6.3 1.2-3.0 0.3-1.8 0.2-2.4
Kosza/Goat 59-74 22-36 2.6-5.6 1.9-4.3 0.3-1.2 0.3-1.2
Osua/Ewe 57-75 23-39 2.5-7.3 1.6-3.6 0.5-2.3 0.6-1.1

Gantner et al., 2015 B cBoute
NPOy4YBaHNs BbPXY CbCTaBbT HA M/IAKOTO
N MaCTHUTE KUCE/IMHW OT Pas/INyHu BU-
[l0BE XWBOTHMW, YCTAHOBSABA 4Ye MJ/leyHa-
Ta MasHuHa, He3aBMCUMO OT BMAa, Cb-
Lbpxa NpeavMHO HacUTeHU MacTHU Kuce-
ey (SFA) 1 No-HUCKM KoMmMyecTBa He-

Gantner et al., 2015, in its studies
on the composition of milk and fatty acids
of various animal species, found that milk
fat, regardless of the species, contains
mainly saturated fatty acids (SFA) and
lower amounts of unsaturated fatty acids
(Figure 1).

HacuTeHV MacTHu kucenuHu(durypa 1).
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dur. 1. Mpochnn Ha MacTHU KUCESNIMHW Ha Pas/IMyHN BULOBE XUBOTHWU - CpPeLHU
CTOMHOCTW, OOKMagBaHW B nuTepaTyparta cnopeg Gantner et al., 2015 (Doreau and
Martin-Rosset, 2002; Jensen et al, 1990; Malacarne et al., 2002; Park et al., 2007; Gastaldi
et al., 2010; Uniacke-Lowe, 2011)

Fig. 1. Fatty acid profile of different animal species - mean values reported in the
literature according to Gantner et al., 2015 (Doreau and Martin-Rosset, 2002; Jensen et
al, 1990; Malacarne et al., 2002; Gastaldi et al., 2010; Uniacke-Lowe, 2011)

CbCTaBbT Ha MacTHUTE KUCENWHW B
M/ISIKOTO € hyHKUMA OT BMAa, nopogata u
eTana Ha fakTauusi, okofHaTa cpefja W

The composition of fatty acids in
milk is a function of the species, breed
and stage of lactation, environment and
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XpaHuTesieH pexunmM. B o6LLm NuHUKM kasaHo,
M/ieqyHaTa MasHMHa OT HEeMPEeXUBHU XUBOT-
HN (Kobuna n marape) cbabpXa No-mMabk
NPOLEHT HACUTEHW MAaCTHU KucenuHu (SFA)
W MOHOHEHaCWUTEeHW MAaCTHU  KWUCESIHU
(MUFA), OTKONIKOTO MJIIKOTO OT MPEXMBHU
XMBOTHW. TIPOUEHTBLT Ha HeHacuTeHute
MaCTHW KUCENVHU B MSKOTO OT KO6Gunw,
mMarapeta u XeHu e UAEHTUYHO U e C no-
BMCOKO KO/IMYECTBO CMPSIMO MJ/ISIKOTO Ha
NMPEXUBHN XWBOTHU. TasuW BUCOKa CTemneH
Ha HEHaCUTEHOCT e pe3ynTaT OT XpaHuTen-
HUA UM PEXUM.

N3cnegBaHnsaTa  npoBefeHn  OT
Penchev et al., 2016 npy KOHBEHLMOHAIHO
XpaHeHe Ha 6usonuumM, nopoga «bbarap-
cka Myppa» u KpaBu OT nopoga YepHo
LLlapeHo roeBefo (durypa 2.) nokasea, 4ye u
npu ABarta BMAa Haii-BUCOK € MPOLEHTHLT Ha
C16:0, cnegBaHa ot C18:1 un C14:0. lNpu
6uBoNNTE ca YCTaHOBEHW MO-BWCOKU HMBA
Ha C17:0, C18:0 n Ha C18:1, makap 1 camo
c 15 % wn npu HWUCKa [OCTOBEPHOCT
(P<0.05). MoHoHeHacuTeHuTe MK (MHHMK)
ca C Mo-BUCOKO CbAbpXaHve B GVBOJICKOTO
B CpaBHEHMEe C KpaBeTo M/SKO, 3a CMeTka
Ha NoJIHeHaCUTEHUTE MaCTHWN KUCENNHM,
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diet. Generally speaking, non-ruminant
milk fat (mare and donkey) contains a
lower percentage of saturated fatty acids
(SFA) and monounsaturated fatty acids
(MUFA) than ruminant milk.

The percentage of unsaturated fatty acids
in the milk of mares, donkeys and women
is identical and is higher content relative
to the milk of ruminants. This high degree
of unsaturation is the result of their diet.

Studies carried out by Penchev et
al., 2016 on conventional feeding of
buffaloes, the Bulgarian Murra’s breed
and the Black-Chariot cows (Figure 2)
show that for both species the highest
percentage is C16: 0, followed of C18: 1
and C14: 0. Higher levels of C17: 0, C18:
0 and C18: 1 have been found in
buffaloes, although only 15% and with
low credibility (P<0.05). Monounsaturated
FA (MUFA) is higher in buffalo milk than
cow's mik at the expense of
polyunsaturated fatty acids.

dur. 2. MK B 6uBosickoTo (bB) B cpaBHeHue ¢ kpaBeTo (Kp) mnako Ha KOO, cnopeps
Penchev et al., 2016: a) abcontoTHN CTOMHOCTU; b) oTHOoCcUTEeNHM pasnunkn (FAA) — MK
Ha KpaBeTO B3eTM 3a OCHOBHU (HyNneBU) CTOMHOCTK; F-test Ha edhekTa Ha BUga: *** —
P<0.001, ** — P<0.01, and * — P<0.05

Fig. 2. MK in buffalo (Bc) compared to cow’s milk (Kp) milk, according to Penchev et
al., 2016: a) absolute values; b) relative differences (FAA) - FA of cow taken for basic
(zero) values; F- test of type effect: *** - P<0.001, ** - P<0.01, and * - P<0.05
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BrBONCKOTO M/IIKO MMa No-406pu
34paBOC/IOBHM MNoKasaTtenu OT KpaseTo
(durypa 3), a MMeHHO ¢ 15% nO-HUCHK
ateporeHeH nHgekc (IA) npu 6MBOACKOTO
CMpsSAMO KPaBeTO MJ/IKO U CPaBHUTENHO
eflHaKB/M CTOMHOCTM 3a TPOMOOreHeH
uHgekc (IT) u cboTHOLEHNEeTO n-6/n-3.
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The buffalo milk has better health
benefits to cow (Figure 3), namely a 15%
lower atherogenic index (lA) in buffalo
milk compared to cow's milk, and
relatively equal values for thrombogenic
index (IT) and the n-6 / n ratio -3.

o

our. 3. IA, IT n n-6/n-3 npn 6usonnun (bB) n kpaeu (Kp), XxpaHeHn cbe cunax (/Cx)
nnu ceHo (/CH) Ha KO0 (0/), KA1 (1/), n KO2 (2/); n cpeAHn CTOAHOCTU 3a KOHTPOJTHUTE

rpynu (cnnax) cnopepg Penchev et al., 2016

Fig. 3. IA, IT and n-6 / n-3 in buffaloes (bB) and cows (Kp) fed by silage (/ Cg) or hay
(/H, and KDO (0 /), KD1(1 /) and KD 2 (2 /); and mean values for control groups (silage)

according to Penchev et al., 2016

HapacTBalmTe usmcksaHusa Ha gu-
€T0/103UTEe KbM 3anasBaHe Ha XpaHuTesn-
HUTE 1 BKYCOBUW KayecTBa, Kakto u 6e30-
nacHOCTTa Ha M/ISIKOTO W MJIeYHUTE Mpo-
OyKTn cnopef AvpektuBa Ha EBponeii-
CKMA CblO3, HalaraT HeobxoaMmMocTTa oT
paspaboTBaHe Ha HOBU TEXHOJIOTUYHM
pelleHns 3a TAXHaTo nosyyaBaHe, npe-
paboTka u cbxpaHeHuve. [pe3 nocnegHu-
Te rofVHN HapacTBa UHTepeca Ha noTpe-
6uTennTe KbM XpaHWUTENTHUTE U 34paBo-
C/IOBHW KayecTBa Ha XpaHuTesIHUTe npo-
OYKTU W BAIUSHUETO UM BBbPXY 34paBeTo
Ha 4yoBeka. bnaronpuATHUAT ediekT Ha
61OMOTMYHO aKTVBHM KOMMOHEHTU, KOUTO
ce CbAbpXaT B M/ISKOTO 1 HErosute npo-
OYKTV BbpXY 34paBOC/I0BHOTO CbCTOSHME
e fobpe pgokymeHtupaHo (Myers, 2007).
CbAbpXaHNeTO Ha GUONMOTMYHO aKTUBHM
KOMMOHEHTU B CYpOBOTO M/ISKO U
0CO6EHO Ha MaCTHU KUCENNHK, 3aBUCK OT

The increasing demands of
nutritionists on the maintenance of food
and taste qualities and the safety of milk
and dairy products according to a
European Union directive call for the
development of new technological
solutions for their obtaining, processing
and storage.

In recent years, consumer interest has
grown up in the nutritional and health
performance of food products and their
impact on human health. The beneficial
effect of biologically active components,
which are contained in milk and its
products on health is well documented
(Myers, 2007).

The content of biologically active
components in raw milk, especially fatty
acids, depends on the species, nutrition
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BMAa, XpaHeHeTo WM naktaumsaTta. Hano-
cnefbK WHTEPecbT Ha Hay4yHata obL-
HOCT € HacoyeH KbM MpPOYy4YBaHUS BbpXy
cBoiicTBaTa Ha (PYHKLUMOHaNIHUTE XPaHW.
BaxHO MACTO B u3cnensaHusATa OTHOCHO
6MONOTNYHNTE (PYHKUMM Ha HSAKOM MacT-
HU kucenuHu (Leiber et al., 2010) 3aema
dm3nonornyHoTo  gelictene Ha  KJ/A
BbpPXY OpraH1M3ma Ha XXMBOTHUTE 1 YOBe-
Ka, KaKTo 1 pofisiTa M 3a NoATMCKaHe Ha
aTepockniepo3aTa UM HSKOM MPOTUBOBBL3-
nasuTenHyn CBONCTBA.

Chen et al, 2014, gokassa 4e Hu-
BaTta Ha MNpPOTEUMHW W Ma3HUHU KMart
CEe30HHM TeHAEeHLMU, A0KaTO MUHepasiu-
T€ U MHOro M3NYHN CBOWCTBaA Ca CbC
3HAUUTESTHU  pas3IMunsa, KOMTO He ca
CBbp3aHy CbC ce3oHa. BpemeTto 3a nog-
cupBaHe, cTabuHOCTTa Ha eTaHona wu
CMoOCO6HOCTTa 3a pasneHBaHe ca 6wuau
NMOA/IOKEHN Ha CE30HHW Bapuauuu u ca
HaMepeHN MHOTO 3Ha4YVMK B3aMMOBPb3KM
BbB (DU3MKO-XMMUYHMTE CBOICTBA.

HekoHBeHLMOHanHUTe Macnogai-
HW KYNTYpU ca OT rofIiIMO 3Ha4YeHue, Tbil
Kato umaT cneumuyHn XMMUYHN CBOWA-
CTBa W moraT ga ce U3non3eaT kaTo xpa-
HUTENHN [o6aBkn. HayyHuAT onuT, no-
Kasga 4e npunaraHeTo Ha Macso oT
TMKBEHWN CeMeHa BbpXy M/TbXOBE MoA06-
psiBa MUNMAHUSA UM NPocu N yHKUuSATa
Ha 4YepHusa Opob, T.e. morart ga ce npwu-
narat npu NevyeHne Ha XUnepxonecTepo-
nemusa (Ramadan et al., 2011). MNopaau
BMCOKOTO CbAbpXaHWe Ha HEHaCUTEHM
MAacCTHW KUCENWHW, Macfnioto OT cemeHa
Ha TWUKBM Ce U3No/s3Ba B [AWETUYHOTO
XxpaHeHe (Tsaknis et al., 1997; Vibhute et
al., 2013). IHTepecbT Ha noTpebutenute
OT 34paBOC/IOBHU XpaHWUTENHU [ob6aBku
6oratu Ha omera-3 MacTHU KUCENVHU €
[OBENoO A0 uscneiBaHe Ha TpagvUMOH-
HUTE XpaHUTEsTHN NPOAYKTU N oboraTsiBa-
HETO UM MO €eCTecTBeH MbT WM 4Ype3
[06aBsHETO UM C nomowTa Ha macna
unn  mMukpoasirum  (Rognlien,  2010;
Mohamed et al., 2013).

O6orartaBaHeTO Ha K03e MISKO C
KalicneBu iAKW BOAM O yBesMyaBaHe Ha
onevHoBute KucenuHu (C-18: 1c9), g-

and lactation. Recently, the interest of the
scientific community has focused on
studies on the properties of functional
foods. An important role in the research
on the biological functions of certain fatty
acids (Leiber et al., 2010) occupies the
physiological effect of CLA on the
animals and human, as well as their role
in suppressing atherosclerosis and some
anti-inflammatory properties.

Chen et al, 2014, proves that
protein and fat levels have seasonal
trends, while minerals and many physical
properties have significant differences
that are not seasonally related.

The time for coagulation, ethanol stability
and foaming ability have been seasonally
varied, and many significant interrelations
have been found in physicochemical
properties.

Unconventional oilseeds cultures
are of great importance because they
have specific chemical properties and
can be used as food additives. Scientific
experience has shown that application of
pumpkin seed oil to rats improves their
lipid profile and liver function i. e. may be
used in the treatment of hyper-
cholesterolemia (Ramadan et al., 2011).

Because of the high content of
unsaturated fatty acids, pumpkin seed oil
is used in dietary nutrition (Tsaknis et al.,
1997; Vibhute et al., 2013).

The interest of consumers in healthy
nutritional supplements rich in omega-3
fatty acids has led to the study of
traditional food products and their
enrichment by natural means or by their
addition with oils or microalgae (Rognlien,
2010; Mohamed et al., 2013)

Enrichment of goat's milk with
apricot kernels leads to an increase in
oleic acid (C-18: 1c9), g-linolenic acid
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JINHOMEHOBA KUCE/IMHA N HaMa/lsBaHe Ha
HacUTeHNTE U NOJSIMHEHACUTEHUTE MacT-
HU kucenuHun, CLA n omera-3 macTtHuTe
KncenuHu. [obaBkuTe Ha aBoKado yBe-
nmyasaTt MUFA, PUFA, omera-3 macTHu
KUCEeNWHWN, a-SIMHOIEHOBA W OJIEMHOBA
KMcenuHa u noHmxasaT g-/IMHOJIeHoBaTa
KncennHa, SFA n nogabpxaTt cbAbpXa-
Hneto Ha CLA ” CbHOTHOLWIEHMETO Ha
omera-6/omera-3 MacTHU KUCENMNHN
(lvanova, 2016).

and a decrease in saturated and
polyunsaturated fatty acids, CLA and
omega-3 fatty acids. Avocado’s addition
increase MUFA, PUFA, omega-3 fatty
acids, alpha-linolenic acid and oleic acid
and decrease a g-linolenic acid, SFA and
maintain the CLA content and the
omega-6/omega-3 fatty acids ratio
(lvanova, 2016).

Tabnuua 4. N'pynn macTHU KncenmHm (g/100g mMasHMHW) B KO3e MJISIKO, KUCesno
MJISIKO 1 KUCeNo MJISIKO ¢ Ao6aBKK Kaicus n aBokago cnopep, Ilvanova, 2016
Table 4. Groups of fatty acids (g/100g fat) in goat’s milk, yoghurt and yoghurt
with additives apricot and avocado according to Ivanova, 2016

FA Avokado | Apricot| Milk | Yogurt |Yogurt-5%AK|Yogurt-10%AK| Yogurt-15%AK| Yogurt-5%A
C-16:0 16,78 | 22,33 | 27,14 | 27,46 12,33 15,87 18,09 27,32
C-18:0 1,37 3,07 | 20,79 | 20,48 15,59 19,84 24,10 20,58
C-18:1c9 37,88 | 46,58 | 16,57 | 16,92 12,31 7,55 42,83 18,50
C-18:2¢9,12 26,28 | 0,48 | 0,08 | 0,06 0,09 0,05 0,00 0,08
gC-18:3n6 301 |21,18| 1,67 | 1,70 1,37 0,15 2,38 1,66
aC-18:3n3 0,02 0,04 | 0,71 | 0,71 0,07 0,14 0,02 0,72
SFA 21,92 | 43,18 | 79,58 | 79,52 33,96 44,92 47,89 78,44
MUFA 43,87 | 49,56 | 20,06 | 20,30 51,81 26,26 46,78 22,11
PUFA 30,59 | 2353 3,24 | 3,22 2,01 1,61 3,40 3,45
>n-3 0,17 0,41 | 0,91 | 0,91 0,32 0,24 0,12 1,05
>n-6 30,37 | 23,05| 2,08 | 2,07 1,64 0,45 3,43 2,13
> n-6/Zn-3 174,36 | 55,86 | 2,29 | 2,28 5,12 1,89 29,50 2,03
CLA 0,03 0,02 | 0,31 | 0,33 0,03 0,17 0,00 0,32
>CLA 0,07 0,11 | 0,34 | 0,33 0,11 0,93 0,02 0,34
>C-18:1Trans 2,94 1,89 | 1,97 | 1,90 1,62 1,44 1,96 2,07
> C-18:1Cis- 38,02 | 46,67 | 17,17 | 17,52 12,52 7,75 43,12 19,13
BFA 3,80 034 | 1,44 | 146 3,89 20,60 2,37 1,47
n3BOAN CONCLUSIONS

Mpon3BOACTBOTO Ha E€KOJSIOTMYHO
YMCTW 1 34PaBOCMOBHN GUBOICKM MAEKA U
M/IEYHM NPOAYKTM € TpaiHa TeHAeHLMs
npes nocnegHuTe roguHW, nopagv Bce
No-BUCOKUTE W3UCKBAHUSI Ha noTpebute-
MTe 3a KOHCYMMpaHe Ha KayecTBeHa U
6esonacHa xpaHa. MAsKOTO M MeYHuTe
NpPoAyKTU ca OCHOBHA 4acT OT (OYHKLMO-
Ha/lHUTE XpaHW, KOUTO 3a[0BONsBaT
NoTPeGHOCTUTE HAa YOBEKA OT XPaHUTESHU
KOMMOHEHTU: BUCOKOKAYECTBEHN GENTBHLYU
(eceHumManHM aMMHO KUCE/IMHK), eHeprus
(nvnnan, 6oratm Ha CLA, w-3 n W-6
MacCTHM KUCE/IMHK), FOAsIMO pas3Hoobpa-
3me oT MuHepanHu BeulecTsa (Ca, P, Mg,
Fe, Zn, Se, 1) n Butamuuun (Vit Bg, B1o, D,
TUaMVH, pnbéodnasuH).

The production of environmentally
friendly and healthy buffalo milk and dairy
products has been a lasting trend in
recent years, due to consumers
increasingly demanding consumption of
quality and safe food.

Milk and dairy products are a major part of
functional foods, which satisfy the human
needs of food components: high quality
proteins (essential amino acids), energy
(lipids rich in CLA, w-3 and w-6 fatty
acids), a wide variety of minerals (Ca, P,
Mg, Fe, Zn, Se, ) and vitamins (Vit B6,
B12, D, thiamine, riboflavin).
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O6oraTsiBaHETO Ha MJ/ISIKO U M/iey-
HW NPOAYKTK (KNUCEeNo MASKO, M3Bapa, Cu-
peHe) C 6MONOrMYHOAKTUBHN KOMIMOHEHTN —
omera-3, 0/IeMHOBa KUCenunHa oT pacturte-
NeH npou3xof, BUTAMWHWU U BNAKHWUHU
npeacTtaBfsiBa WHTEpPeC 3a HaykaTa B
Bbnrapua n cb3gaBaHeTo Ha NMPOAYKTU C
BMCOK 34paBOC/IOBEH W MpPeBaHTUBEH
edekT 1 6u gonpuHecno 3a 34paBoC/oB-

The enrichment of milk and dairy
products (yoghurt, curd, cheese) with
biologically active components — omega
3, oleic acid of vegetable origin, vitamins
and fibers is of interest to the science of
Bulgaria and the creation of products with
high health and preventive effect and
would contribute for the healthy nutrition
of the Bulgarian people.

HOTO XpaHeHe Ha 6barapuHa.
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PE3OME

O6ekT Ha npoy4ysaHeTo ca 1115
4yMCTOMOPOAHM OBLE OT nopogata Mn Ao
®paHc. XKMBOTHUTE ca pofeHu npe3 ne-
puoga 2008-2016 rognHa n ce oTrnexaar
npyv aHasorMyHn TEeXHOJIOTUYHWN YC/I0BUSA
N XpaHeHe B Tpu hepMn B ceBepHarta
yact Ha bBbarapusa. lNpocnepeHo e Ter-
NOBHOTO pa3sutne Ha 1115 nHausuga ot
XXEHCKM NoN OT paXjaHeTo A0 2 roguiiHa
Bb3pacT. VHpopmauuaTa e nosy4veHa ot
PopocnoBHUTE KHUMM Ha AcoumauusaTta 3a
pa3BbXaaHe Ha nopogata n abo ®paHc
B Bwarapua (AUN®B). HanpaseH e aHa-
M3 Ha BapuaHca Ha 6as3ata Ha MHOro-
(paKTOpeH JNIMHENHO-CTAaTUCTMYECKA MO-
Jen 3a BCska npoyysaHa Bb3pacT. Pas-
NKUTE MexXAay HMBaTa Ha npoyyBaHuTe
(hakTopM ca yCTaHOBEHM Ha bGaszaTa Ha
cTeneHTa Ha pasnpefernieHue, namMepeHa
no Studant (Hayter, 1984). YcTtaHOBEHO €,
ye pepmaTa € OOCTOBEPEH U3TOUHMK Ha
crneumguyeH BapuaHc npu XMBOTO Terso
Ha oBue oT nopogarta n oo ®paHc Ha
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SUMMARY

Subject of the study were 1115
purebred sheep from the lle-de-France
breed. The animals were born during the
period 2008-2016 and were raised under
similar  technological conditions and
nutrition in three farms in the northern part
of Bulgaria. The live weight of 1115 ewes
was studied from birth to 2 years of age.

This information was derived from the
Genealogy Book kept by the Breeders of
the lle de France Breeders Association in
Bulgaria (AILFB). Analysis of variance
was conducted on the basis of multi-factor
linear models per each age.

The differences between the levels of the
studied factors were established on the
basis of the degree of probability by
Studant (Hayter, 1984). It was established
that the farm was a significant source of
specific variance for the live weight trait of
lle-de-France sheep in all studied ages



BCUYKM npoyyBaHn Bb3pacTn (P<0.001,
P<0.01), arogmHata Ha paxpgaHe oka3Ba
[OCTOBEPHO B/MSIHME BbPXY NpU3Haka [0
otomBaHeTo (P<0.001, P<0.05). depmaTa
W roguHara Ha paxpjaHe okassar [OCTO-
BEPHO BJ/IMAHWE BbLPXY peanusmpaHus
npupact no nepuoau, ¢ U3KNKYEHME Ha
roguHarta 3a nocnegHuns nepuos Ha oTyu-
TaHe (P<0.001). CpefHOTO XWBO Terno
npu paxaaHe e 4.457 kg, Ha 30 AgHK —
15.164 kg, Ha 70 gHn — 23.736 kg, Ha 9
Meceua — 54.761 kg u Ha 24 meceua —
70.939 kg. CpegHuAT AHEBEH NpupacT Ha
arHetata Vin gbo ®paHc npe3 nbpeusd
mMecel cnepq paxgaHeTo e 0.357 kg, cnep
KOEeTO nnaBHO Hamansea Ha 0.215 kg go
70 gHn 1 0.155 kg B nepuoga ot 70 gHu
[0 9 MeceyHa Bb3pacT.

KnioyoBn pgymu: Vin gbo dpaHc
nopogza OoBLE, XMBO TErno, CpefeH AHeBeH
npupacT, roguHa Ha paxgaHe, oepma

YBO/,

MecogainHata nopoga Wn abo
®paHCc e cb3gaseHa K npusHata BbB
®paHuma npe3 1920 roguHa, a MbpPBUAT
BHOC B bbnrapms e peanusupaH npes
1968 rogmHa. OcHOBHaTa Lien e ycTaHo-
BSiBAHE Ha akIMMaTtu3auuoHHUTE U Npo-
OYKTUBHM 0cOb6eHOCTM Ha nopogata WU
Bb3MOXHOCTUTE 3a KpPbCTOCBaHe C pas-
BbXAaHuTe y Hac nopogu. MNMoeeye ot 50
roAvHKW nopojara e ycnewHo ajantupaHa
N ce pasBbxja npu paswmnpeHo Bb3npo-
W3BOACTBO Yy Hac, Kato 4acT OT cne-
unann3mpaHoTo MecofanHo Hanpassie-
Hue. Tlo pgaHHM Ha AcouyaumaTta 3a
passbXxgaHe Ha Wn pagbo ®paHc B
Bvnarapua (AIN®B) B MOMeHTa y Hac ce
otrnexgar 6543 4MCTONOPOLHU XUBOT-
HW. MNopogara Vn abo ®dpaHCc ce xapak-
Tepusnpa C UHTEH3MBEH pacTeX B paHHa
Bb3pacTt, Ao 100-120 gHeBHa BbB3pacT.
MecoTo e C OT/IMYHW BKYCOBU KayecTsa,
MpamopupaHo, 6e3 xapakTepHus cnewu-
hMyeH MUpUC NPWY HAKOWM OT pasBbX-
JaHuTe y Hac nopoaun. [Jobpute pacTexHu
CMOCOBHOCTM, MecoganHu KadyecTBa WU
pasxon Ha ypax ca B ONTMMasHO
cbyeTaHuve npu HUBO Ha knaHe ot 30 Ao
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(P<0.001, P<0.01), and year of birth has a
significant effect on the trait up until
weaning (P < 0.001, P < 0.05).

Farm and year of birth have a significant
effect on the average daily gain by
periods, excluding the year of the last
report period (P<0.001). Average live
weight at birth was 4.457 kg, at 30 days —
15.164 kg, at 70 days — 23.736 kg, at 9
months — 54.761 kg and at 24 months —
70.939 kg. Average daily gain of lle-de-
France sheep during the first month after
birth was 0.357 kg, after which it gradually
decreased to 0.215 kg at 70 days, and to
0.155 kg during the period from 70 days
to 9 months of age.

Key words: lle-de-France sheep,
live weight, average daily gain, farm, year
of birth

INTRODUCTION

The meat breed lle-de-France was
created and recognized in France in 1920,
and fist imported in Bulgaria in 1968.

The main purpose was to establish the
acclimatization and productive
specifications of the breed and the
possibilities for crossbreeding with our
local breeds. For more than 50 years, the
breed has been successfully adapted and
bred in extended reproduction in Bulgaria
as a part of the specialized meat industry.

Currently in Bulgaria, 6543 purebred
animals are raised according to data from
the lle de France Breeders Association in
Bulgaria. The lle de France breed is
characterized with intensive growth in
early age, up until 100-120 days of age.

The meat is marbled, with excellent flavor
and without the characteristic odor of
some of the local breeds. The good
growth abilities, meat qualities and feed
consumption are in optimal combination at
slaughter level of 30 to 40 kg., i.e. the
breed has the ability to produce heavy



40 kg, T.e. nopogarta e ¢ Bb3MOXHOCTM 3a
NPOU3BOACTBO Ha arHeTa OT TeXbK Tun.
OcobeHocTuTe, NPOAYKTMBHOCTTA U CbC-
TOSIHMETO Ha nonynauusaTa oT mecogaliiu
oBuUe Vn gpbo dpaHC y Hac ca 06eKT Ha
nuscnenoBartesiCkn MHTepec OT cTpaHa Ha
Hawwu asTopu (Dimitrov, 1978 a, b; 1991;
Dimitrov et al., 1987, 2011; Ivanona et al.,
2017; Laleva, 1996; Metodiev et al., 2008,
2010; Raycheva et al.,, 2005, 2010).
Hskon aBTOpM Mpoy4BaT Bb3MOXHOCTUTE
3a KpbCTOCBaHE C Halv Nopoan 1 Nogoo6-
psBaHe Ha MecojainHWTe UM KavyecTsa,
PeCneKTUBHO U Ha UKOHOMUYECKNS edekT
(Dimitrov, 1988; Laleva et al.,, 2006;
Marinova, 1976; Slavov, 2007). Bbnpeku
NOBULLEHNA UHTEPEC KbM nopojarta oBLe
Mn gbo ®paHc npes nocnegHutTe roguvHn
B creyvanuspaHara avteparypa vncsea
JeTainHa nHgopmayma 0THOCHO BapuaH-
ca Ha OCHOBHUTE NMPOAYKTMBHM NpU3HaLU
1 dhakTopnTe, KOMTO OKasBaTt AOCTOBEPHO
B/IUSIHNE BbPXY TEXHUTE HMBa. MopobHM
aHaM3un ca HeobXoAMMM KakTo 3a pa3Bu-
TMETO Ha uucTonopogHata nonynauus,
oTrniexaaHa y Hac, Taka 1 3a KpbCTOCKuTe
C Hawwu nopoau 3a nojobpsiBaHe Ha
MecogariHuTe M KavectBa. Tesn ob6cTos-
TencTea ob6ycnaBsaT HeobxoaMmocTTa OT
aKkTyaslHW U3cnefBaHus, ¢ uen nepmoguy-
HO aKTyasiM3ypaHe Ha napameTpuTe Ha
OCHOBHUTE KOHTPO/IMPaHM Mpu3HauM B
CenekumMoHHaTa nporpaMa 3a pasBbX-
JaHe Ha nopopata Wn gbo ®paHc B
Bvnrapusa (AUNDE).

Llenta Ha npoyyBaHeTo e pga ce
yCTaHoBW edhekTa Ha pas/IyHu U3TOYHU-
UM Ha cneundnyeH BapmaHc BbpXY XUBO-
TO Terfo u npupacta Ha OBLe OT Nopo-
pata in abo ®paHc y Hac.

MATEPVAJT N METOOU

O6ekT Ha npoy4yBaHeTo ca 1115
4yMCTOMOPOAHM OBLE OT nopogata Mn Ao
®paHc. XKMBOTHUTE ca pofeHu npe3 rne-
puoga 2008-2016 rognHa n ce oTrnexaar
npyv aHasorMyHy TEeXHOJIOTUYHWN YC/I0BUSA
U XpaHeHe B Tpu chepMu B ceBepHata
yact Ha bvarapua. lNpocnegeHo e Te-
I/IOBHOTO passButue Ha 1115 nHamsuga ot
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lambs.

Bulgarian authors (Dimitrov, 1978 a, b,
1991; Dimitrov et al., 1987, 2011; lvanova
et al., 2017; Laleva, 1996; Metodiev et al.,
2008, 2010; Raycheva et al., 2005, 2010)
have shown interest in studying the
peculiarities, productivity and state of the
population of the meat breed lle de
France in Bulgaria. Some authors studied
the possibilities for crossbreeding with
local breeds and the improvement of meat
qualities, in accordance with the economic
effect (Dimitrov 1988; Laleva et al. 2006;
Marinova, 1976; Slavov, 2007).

Despite the increased interest in the lle de
France breed, in recent years specialized
literature lacks detailed information about
the variance of the main productive traits
and factors, which influence their levels.

Similar analyses are necessary for the
development of the purebred population
raised in Bulgaria as well as for the

crossbreeds with local breeds for
improving meat quality.
These circumstances determine the

necessity for current studies, aiming at
periodical updating of the parameters of
main control traits in the Selection
Program for breeding lle de France in
Bulgaria (AILFB).

The aim of the study was to
establish the effect of different sources of
specific variance on the live weight and
daily gain of the lle de France breed in
Bulgaria.

MATERIAL AND METHODS

Subject of the study were 1115
purebred sheep from the lle-de-France
breed. The animals were born during the
period 2008-2016 and were raised under
similar  technological conditions and
nutrition in three farms in the northern part
of Bulgaria. The live weight of 1115 ewes
was studied from birth to 2 years of age.



XXEHCKM MO OT paXaaHeTo A0 2 roguiiHa
Bb3pacT. 3a uenrta ca U3MepeHu: X1MBOTO
Terno npu paxgaHe, Ha 30 gHu, Ha 70
OHM, Ha 9 mMeceua M Ha 2 roguHa
Bb3pacT. >XMBOTO Terno ce usMmepsa C
TouHocT ao 0.1 kg. M3uncneH e cpegHusT
[OHEBEH NpuUpacT Ha XUBOTHUTE, peannsn-
paH B npoyuBaHuTe nepuogun. NHdopma-
umaTa e nonyyeHa oT POLOCNOBHUTE KHU-
rm, BOAEHWU OT cesiekKunoHepute Ha Aco-
umauusaTa 3a pasBbxjaHe Ha nopojata
Wn gbo ®paHc B bbarapusa (AUN®B).
[JaHHuTe ca nonyyeHu no craHfapTHUTE
MeToAN W YyKasaHus, npeasuieHu B UH-
CTPYKUMATA 3a KOHTPO/ Ha NpOAYKTWB-
HUTE NpuM3Hauu U GOHUTUPOBKA, YacT OT
CefieKLMoHHaTa nporpamMa 3a pasBuUTUETO
Ha nopojara y Hac. HanpaseH e aHanus
Ha BapumaHca Ha 6asaTa Ha MHorocdak-
TOPEH JIMHEAHO-CTATUCTUYECKA MOAEN
(Harvey, 1990) 3a BCflka npoy4yBaHa
Bb3pacT, KOWTO nma cnegHus Bua;

For this purpose were studied: live weight
at birth, at 30 days, at 70 days, at 9
months and at 2 years of age. Live weight
was measured to the nearest 0.1kg.
Calculated was the average daily gain,
realized in the studied periods.

The information was obtained from the
Genealogy Book kept by the Breeders of
the lle de France Breeders Association in

Bulgaria. Data were obtained using
standard methods and instructions,
provided in the Instruction Codex for

Control of Productive Traits and Complex
Evaluation, which is part of a selection
program for breed development in
Bulgaria. Analysis of variance was
conducted on the basis of multi-factor
linear model (Harvey, 1990) for every
studied age. It is presented in the
following:

Y ijkim = K+ Aijkimno + B pghij + € ijkim

KbaeTo:

M - 06LLO CpefHo 3a BCUYKM Bb3pPacTy
A ijkimno — €PEKT Ha hakTopa roamHa Ha
paxpaHe (doukcupaH) — 9 Huea (2008 -
2016 rognHn)

B pqnij — €peKT Ha thakTopa thepma
(cbmkcmpaH) — 3 HuBa (1 - 3)

€ jjum — OCTaTbyHKn eddektn (residual
effects ), = N (O, de?)

Pasnuknte wMexay HvBata Ha
npoyysaHutTe aktopy ca YyCTaHOBEHM
Ha 6asara Ha cTeneHTa Ha pasnpege-
neHvne, usmepeHa no Studant (Hayter,
1984):

where:

U - total average for all ages

A jjumno — Effect of “year of birth” factor
(fixed) — 9 levels (2009-2016)

B pqnij - Effect of “farm” factor (fixed) — 3
levels (1 - 3)
e jjum - residual effects = N (O, 5e?)

The differences between the levels
of the factors studied were established on
the basis of the degree of probability
measured by Studant (Hayter, 1984):

i-y) ! SV(1n;+ 1ny) /2

Kbaeto: (Yi - VYj) — pasavkn, Mexgy
cpegHuTe CTOMHOCTM Ha HuBata oOT
uscnegBaHns paktop, S — KBagpaTHO
OTK/IOHEHME, Ny W n; — 6poil Ha
HabnaeHuATa (nHgmnBnanTe) 3a
CbOTBETHUTE HMBA.

PE3YJITATU N OBCBXXOAHE
FogmHaTa Ha paxpaaHe, KaTo U3Tou-
HUK Ha creuuduueH BapuaHc B HaCTosI-
LOTO TpoyyBaHe oOKas3Ba [OCTOBEPHO

where: (y; - y;) is the differences between
average values of levels from the studied
factor; S — squared deviation; n; and n; —
the number of observations (individuals)
for corresponding levels.

RESULTS AND DISCUSSION
Being a source of specific variance
in the current study, the year of birth has a
significant influence on the phenotypic
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B/IMSIHWE BBbPXY (PeHoTMnHaTa nposia Ha
npusHaka xvsBo Terno Ha 30 u Ha 70
AHeBHa Bb3pacT (P<0.05, P<0.001)
(Tabnmuya 1). dakTtopbT depma oOkaslBa
[OCTOBEPHO BUSAHWE HA BCUYKM MPOYY-
BaHu Bb3pacTn (P<0.001, P<0.01), kato
CTOMHOCTUTE Ha F — KpuTepua ca B
AnanasoHa oT 5.648 Ha 9 meceua [o
321.748 Ha 70 gHu. KoedpuumeHTuTe Ha
BapvpaHe Ha npoyyBaHus Npu3Hak ca oT
21.36% npun paxgaHeto o0 5.91% wu
cneggat HucxoAswa TeHAEHUMS C Bb3-
pactta. KoeduumeHTnte Ha geTepmuHa-
LM Ha U3nosi3BaHus Mogen ce Aswxar ot
0.165 po 0.629 Ha pa3snnyHa Bb3pacrT.

manifestation of the live weight trait at 30
and at 70 days (P<0.05, P<0.001) (Table 1).

The “farm” factor influenced all studied
ages (P<0.001, P<0.01), and values for
the F criteria were between 5.648 for 9
months and 321.748 for 70 days.

The coefficients of variation in the studied
trait were from 21.36% at birth do 5.91%,
followed by a downward trend with age.

The determination coefficients of the used
model were between 0.165 and 0.629 at
different ages.

Ta6nuua 1. AHanIM3 Ha BapmaHca Ha Npu3Haka XuBo Terso
Table 1. Analysis of variance of the trait live weight

M3TouHMLM Ha BapmaHc df F P R CV%
Sources of variance
1peH/ 1day

loanHa Ha paxpaaHe / Year of birth 8 1.171 n.s. 2136
depma / Farm 2 10.904 rkk 0.165 '

30 gHu / 30 days
loanHa Ha paxpaaHe / Year of birth 8 1.809 * 8.41
depma / Farm 2 56.996 rkk 0.327 '

70 poHn / 70 days
loanHa Ha paxpaaHe / Year of birth 8 8.950 rkk 8.26
depma / Farm 2 321.742 rkk 0.629 '

9 meceua / 9 months

lognHa Ha paxpaaHe / Year of birth 8 0.441 n.s. 5091
depma / Farm 2 5.648 *x 0.217 '

2 rognHn / 2 years
loanHa Ha paxpaaHe / Year of birth 8 1.159 n.s. 6.16
depma / Farm 2 77.184 rkk 0.416 '

** _ P< 0,001; ** — P< 0,01; * — P< 0,05

MNpun aHasM3a Ha BapuaHca e
yCTaHOBEHO, Ye 1 fBarta paktopa okas-
BaT BMCOKO [OCTOBEPHO B/IMAHWE BbPXY
peanm3npaHusa npupacT 3a nepuoaute, ¢
W3K/IOYEHNE Ha roguHara Ha paxgaHe ot
9 wMmeceua [0 2 roguwHa Bb3pacTt
(P<0.001) (Tabnuua 2). CToHOCTUTE Ha
F - kputepua pocturat go 546.881 3a
B/IMAHWETO Ha hepmara BbpxXy npupacrta
npes BTOpuA nNepuod. BapupaHeTo Ha
npupacTa 6enexmn 3HauYnTesIHM KOHTpac-
V. CpaBHUTETHO HWUCKO € Npe3 MbpBus u

In the analysis of the variance it
was found that both factors have a very
credible effect on the realized growth for
the periods with the exception of the year
of birth from 9 months to 2 years old
(P<0.001) (Table 2).

The F - criteria values reached 546,881
for the influence of the “farm” factor on
the gain in the second period. Gain
variations mark significant contrasts. It

was comparatively low during the first
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TpeTua nepuog U 3HauuTenNHo ce MoBu-
wasa ot 30 go 70 AHM M nocnegHus
nepuod. Hali-BUCOK € Koe(UUMEHTHT
cnep nbpBua mecel — 21.24%. Tosa
BEPOATHO Ce Ab/HKM Ha CbliecTBeHara
NpoMsiHa B MJIEYHOCTTA Ha Mainkute Un
Obo dpaHc cnepq 30-40-A geH Ha nakra-
uusiTa U B HENHOTO MOCTOSHCTBO, KaTto
WHOVBUAYANTHUAT npupacT Bapupa oT
0.080 kg no 0.400 kg. Ta3u xapakTepHa
0CcO6eHOCT Ha nopojarta fasa Bb3MOX-
HOCT Ha npunioauTe B To3u nepuog — 30-
70 feH pa nposIBAT WHAMBUAYAIHUA CU
reHeTMyeH noTeHUMan no OTHOLIeHue
WHTEH3UTETa Ha pacTeX. Dimitrov (1978)
CbL0 nosnlyyaBa TBbPAE BUCOKM UHAMBK-
OyanHn OTKNOHEeHWs B npupacta [o
otomBaHe — oT 155 go 396 g. Koedou-
LMeHTUTe Ha fJeTepMuHaLua Ha u3nos-
3BaHnA mogen ce gswkat ot 0.347 pgo
0.725, koeTo nokasBa, 4e 3HauyuUTesHa
yacT OT BapvaHca ce Ab/DKM Ha BK/IHYEHU-
Te B MOZAgeNa U3TOYHMLM Ha U3MEHUYMBOCT.

and third period and increased
significantly from 30 to 70 days and the
last period. The highest coefficient was
after the first month — 21.24%. This was
probably due to the substantial change in
the milk yield of lle de France ewes after

30-40 day of lactation and in their
perseverance, and individual gain
fluctuated between 0.080 kg and

0.400kg. This characteristic feature of the
breed allows the sheep to express their
individual genetic potential in terms of
growth intensity during this period of 30-
70 days. High individual abnormalities in
the gain to weaning were obtained by
Dimitrov (1978) — from 155 to 396 g.

The determination coefficients of the
used model range from 0.347 to 0.725,
indicating that a significant part of the
variance was due to the variability
sources included in the model.

Tabnuua 2. AHanM3 Ha BapMaHca Ha nNpu3Haka cpefieH AHeBeH npupact
Table 2. Analysis of variance of the trait average daily gain

M3TouHMUM Ha BapmaHc df F P R CV%
Sources of variance
1 aeH-30 gHu / 1 day - 30 days
oanHa Ha paxpgaHe / Year of birth 8 3.573 ok 12.14
depma / Farm 2 100.539 ok 0.418 '
30 gHn - 70 gHm / 30 days - 70 days

oanHa Ha paxpaaHe / Year of birth 8 14.310 ok 21.24
depma / Farm 2 546.881 ok 0.725 '

70 pgHm - 9 meceua / 70 days - 9 months
rognHa Ha paxpgaHe / Year of birth 8 4.605 ok 955
dbepma / Farm 2 198.809 ok 0.534 '

9 meceua - 2 roguHn / 9 months - 2 years
rognHa Ha paxpgaHe / Year of birth 8 1.109 n.s. 20.52
depma / Farm 2 47.569 ok 0.347 '

% _ P< 0,001; * — P< 0,01; * — P< 0,05

Pesyntatute B Tabnuua 3 nokas-
BaT, Ye C No-406po TErMI0BHO pasBuUTHE U
C NONOXUTENHW LS-OUEHKM Ha BCUYKK
npoy4YyBaHM Bb3pPaCTM Ca XUBOTHUTE,
pogeHn npe3s 2012 roguHa. Cbuloto ce
oTHacAa v 3a pogeHute 2011 n 2014, c
M3KYeHe Ha oueHkata Ha 30 AHun u
oBueTe oT 2015, ¢ U3KNKYeHNe Ha OLeH-
Kata Ha 9 Meceua. TexHUTe BPbCHUYKU

The results in Table 3 show that
animals born in 2012 had better weight
development and positive LS scores of all
studied ages.

The same applies for the 2011 and 2014
births, with the exception of the 30-day
estimates and for 2015 sheep, with the
exception of the 9-month estimates. Their
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no Apyrute HuMBa Ha (paktopa ce npeg-
CTaBAT C Pa3HONOCOYHU OTK/IOHEHUS OT
CpefHOTO Ha pasnuyHa Bb3pacTt. [lpu
OoTOMBaHe C Hai-BMCOKa MNOMOXMTENHA
LS-oueHka ce npeacTaBAT >XMBOTHUTE
pogeHn 2015, a ¢ Hal-HUCKa U oTpula-
TenHa LSC= -0.940, pogeHute crepsa-
wara roguHa (P<0.001, P<0.01). Osue-
Te, pogeHu npe3 2009 rognHa nokassar
Hali-rof1I Mo NPEBBH3XOACTBO MO NpuU3Haka
XMBO Terno Ha 2 roguHn (LSC=1.639), a
nHavsuantTe pogeHn 2008 Ha cobliara
Bb3pacT nokassar OoTpuuaTesIHo OTKMO-
HeHne oT 2.462 kg, cnpssMo BpbCHULMTE
cu OT gpyrute rpynu. Pasnuknte He ca
CTaTUCTMYECKM  OcurypeHu.  Dimitrov,
(1978) He ycTaHOBSsIBA AOCTOBEPHU pas-
VKN B TEINOBHOTO pasBUTME Ha pas-
naoAHM arHeTta, MOMIy4YeHN OT OBLIE BHOC
N YNCTOMOPOLHUN XMBOTHWU, OTIEedaHun y
Hac. CbLMAT aBTOp AOKa3Ba 3HAYUTESIEH
cneuuduyeH edpekT Ha roguHata Ha
paxgaHe [Jo oTbuMBaHETO, KOEToO € B
YHUCOH M Ce NOTBbpXAaBa OT HaleTo
npoyysaHe cneg 40 roguHu (Dimitrov,
1978). Dimitrov et al., (1982) n3cneasat
OCHOBHUTE MNPOAYKTVBHW MNpU3HaUM Ha
OBLETE OT MHCTUTYTCKOTO cTago B CTtapa
3aropa 1 CblLO ycTaHOBABAT AOCTOBEPHO
B/IMSIHME Ha roguHarta no OTHOLLUEHUE Ha
XXMBOTO TEI/10 Npy paxgaHe n otbrsaHe.

OsBueTe oT hepmu 1 1 3 ce xapak-
TepusMpatr C OTpULATESIHO OTK/IOHEHME
OT CpPegHoTO Mpu paxpaHe u OToMBaHe
(P<0.01, P<0.001), HO cnep kato ce
eIMMUHMpa MalumHUA eqekT U XMBOT-
HUTE WMaT Bb3MOXHOCT [a nNpPOABAT
WHAVBUAYANHUSA CW TEHETUYEH MOTeH-
unan no OTHOLEHWe WHTeH3uUTeTa Ha
pacTtex Te nokassaTt NpeBb3XOACTBO Haj,
aHano3nte cn — ¢ 2.023 kg 3a depma
1(P<0.01, P<0.001). Mpu oBueTe OT hep-
Ma 2 ce Habnwgasa obpaTtHaTa TEHAEH-
uus. Npy NONOXUTESTHU TEF/TOBHU OLEHKM
Ha 1 geH v npu OTO6MBAHETO, Ha cnea-
BalMsl etan TEr/IOBHOTO pasBuTUE ce
3a6aBA M Ha 2 roguHu Te m3ocTtasaT oOT
BpbCHMUMTE CU cpeaHo ¢ 2.257 kg
(P<0.001) (Tabnuua 3).

peers at other levels of the factor were
presented with divergent deviations from
the mean for different ages. At weaning
with the highest positive LS estimates
were animals born in 2015, and the ones
born during the following year were with
the lowest and negative LSC= -0.940
(P<0.001, P<0.01).

Sheep born in 2009 showed the highest
superiority by live weight trait at 2 years
(LS=1.639), and those born in 2008 at the
same age showed a negative deviation of
2.462 kg compared to their peers from
the other groups. The differences were
not statistically proven. Dimitrov (1978)
did not establish credible differences in
the live weight of breeding lambs,
obtained from imported sheep and
purebred animals, raised in Bulgaria.

A significant specific effect of year of birth
to weaning was proven by the same
author, which is consistent and confirmed
with our study 40 years later (Dimitrov,
1978). Dimitrov et al. (1982) studied the
general productive traits of sheep in a
herd in Stara Zagora and established
credible influence on the year, regarding
the live weight at birth and weaning.

A negative deviation from the
average at birth and weaning was
established in sheep from Farms 1 and 3
(P<0.01, P<0.001). Animals were able to
exhibit their individual genetic potential
regarding growth intensity after the
maternal effect was eliminated. They
displayed advantage over their parallels —
with 2.023 kg for Farm 1 (P<0.01,
P<0.001). An opposing trend was
observed in sheep from Farm 2. Positive
estimates were established at day 1 and
at weaning but in the following stage live
weight was delayed. The animals were
lagging behind their peers with 2.257 kg
(P<0.001) at 2 years (Table 3).
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Tabnuua 3. LS-oueHkn (LSC) Ha edpeKkTa Ha rogmHaTa Ha paxgaHe n doepmMmarta BbpXy XXUBOTO TErn0 No Bb3pacTtu
Table 3. LS-estimates (LSC) of the effect of the year of birth and the farm on the live weight at different age

Bb3pacT 1 aeH/ 1day 30 gHm / 30 days 70 gpHn / 70days |9 meceua / 9 months| 2roguHn/ 2 years
Age
n LSC SE n LSC SE n LSC SE n LSC SE n LSC SE
oanHa Ha paxpgaHe / Year of birth
2008 2 |-0.755 10615 2 0.332 |0.798| 2 0.023 |0.258| 2 -0.212 |0.350| 2 -2.462 | 0.739
2009 20 | 0.225 |0.214| 20 | -0.233 |0.277| 20 0.048 |0.437| 20 | -0.317 | 0.469| 20 1.639 | 0.956
2010 99 | 0.097 |0.122| 99 |-0.123 A |0.158| 99 | -0.0791A [0.249| 99 |-0.142a|0.267 | 99 0.224 |0.543
2011 | 104 | 0.017 | 0.119| 104 | -0.2111 |0.155| 104 | 0.227B |0.245| 104 | 0.277a |0.263|104| 0.157 |0.534
2012 89 | 0.167 |0.124| 89 0.114 |0.161| 89 0.099a |0.254| 89 | 0.056 |0.273| 89 0.709 | 0.554
2013 | 118 | 0.044 | 0.116| 118 | -0.065 |0.151| 118 | 0.170C |0.238| 118 | 0.048 |0.255|118| -0.357 | 0.519
2014 | 159 | 0.120 | 0.109| 159 | -0.090B | 0.142| 159 | 0.137 D |0.223| 159 | 0.200 |0.239|159| 0.396a | 0.486
2015 | 181 | 0.137 |0.111| 181 | 0.055 |0.144| 181 | 0.314IE |0.227| 181 | -0.007 |0.243|173| 0.1711 | 0.504
2016 | 343 | -0.051 | 0.100 | 343 | 0.220 |0.130| 343 -0.940 |0.205| 343 | 0.099 |0.220|173| -0.478 al | 0.509
AlB ABaCDE
depma / Farm
Nel | 284 |-0.102a|0.052 | 284 | 0.304C |0.067| 284 | -1.209F | 0.106 | 284 | 0.102 |0.114|249| 2.023 Aa | 0.259
Ne2 | 583 | 0.186 al | 0.040 | 583 | -0.551CD |0.052| 583 | 2.056 FG | 0.082 | 583 |-0.293 b| 0.087 | 484 |-2.257 AB| 0.194
Ne3 | 248 | -0.0831 | 0.053 | 248 | 0.247D |0.069| 248 | -0.847 G | 0.109| 248 | 0.191b | 0.117 | 204 | 0.234 aB | 0.271
M 1115| 4.457 +£0.086 |1115| 15.164 +0.111 |1115| 23.736+0.176 |1115|54.761 +£0.189 | 937 | 70.939 + 0.384

M — o6uo LS-cpeaHo / overall LS mean;

JOCTOBEPHOCT Ha pasINKUTe No KOJI0HM — Npu eAHakBu cumeonun: A ao Z — P<0.001; a go k — P< 0.01; | po z — P< 0.05
Significance of differences within columns —when symbols identical: Ato Z — P<0.001; ato k — P< 0.01; I to z- P< 0.05
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CpefHOTO XUBO TEr/s10 Npu paxaa-
He Ha oBLe oT nopogara /n abo ®paHc e
4.457 kg, Ha 30 gHm — 15.164 kg, Ha 70
AHn — 23.736 kg, Ha 9 meceua — 54.761
kg n Ha 24 meceua — 70.939 kg. Dimitrov
(1978) ycTtaHoBsiBa MasiKo NO-HUCKN CTOWN-
HOCTW Ha Mpoy4YBaHUA NPU3HaK Mpu pax-
JaHeTo M Ha 1 mecel 3a arHetara oOT
BHECEHM MaikM, a 3a Te3n OoT OBLE,
OTrN1elaHn y Hac pesyntarute ca 6n3ku
po Hawwute. Raycheva et al., (2005)
CbLLIO Ny6MKYBAT MO-HUCKU XUBW Terna -
npn paxgaHe (4.370 kg), Ha 30 aHu
(11.826 kg) n Ha 70 gHm (20.750 Kkg).
Laleva et al. (2006) ny6nukysaT faHHU 3a
cpefHo Terno npu paxpaHe 3.570 kg, a
Ha ocTaHanuTe Bb3pacTu ca 6/m3Kn [0
Te3n Ha Raycheva et al. (2005). Dimitrov
et al. (1982) n Ivanova et al. (2017)
cboOLiaBaT 3a No-BMCOKM CPedHWn Terna
npu paxgaHe, HO CTOMHOCTUTE Ha crnef-
BallMTe Bb3PacCTM ca No-HUCKW. Hawwnte
pesyntatum ca 67M3km NO CTOMHOCTM [0
CbobLLeHNTe B OoT4YeTa Ha Acoumaumsa 3a
passbxgaHe Ha nopogarta n Lo ®paHc
B Bwvnarapua (AMN®B) 3a 2018 r. 3a
uanara nonynauus, oTrnexgaHa y Hac.
®aKTbT, Ye OBLETe B HALLIETO Npoy4ysaHe
Ha 9 meceua gocturat 77.20% ot Terno-
TO Ha 2 roAULLHUTE XMBOTHM NOTBBLPXAA-
Ba BMCOKaTa CKOPO3pesocT Ha nopojara,
KOATO Cce peasusvpa ycrnewHo mnpu
OTrNexaaHeTo 1 y Hac.

>XnBoTHuTe pogeHu 2008, 2012 un
2013 roguHa ce xapaktepusupar C
npegMMHO OTpuUAaTENIHO OTK/IOHEHWEe Mo
OTHOLUEHMe Ha npupacTa OT CPefHOTO 3a
npoyysaHarta M3Bafka, C U3K/Ilo4eHne Ha
NbLPBMA npoyysaH nepuos 3a 2008,
BTOpuA 3a 2013 u nocnepgHus 3a 2012
roguHa (Tabnuua 4). PogeHuTe npes
2014 rogmMHa AemoHcTpupaT NpeBb3Xos-
CTBO MO OTHOLWIEHMEe Ha npupacta Haf
aHasiosuTe cu cnepj MNbpsBuA  Mecel,
(P<0.01, P<0.001). OcTtaHanuTte rpynu ce
NnpeacTaBAT C PasHOMOCOYHM OTK/IOHEHNUSA
OT CPefHOTO Ha pas3/inyHa Bb3pacrT.

Average live weight at birth of lle
de France sheep is 4.457 kg, at 30 days —
15.164 kg, at 70 days — 23.736 kg, at 9
months — 54.761 kg and at 24 months —
70.939 kg. Dimitrov (1978) established
lower values of the same trait at birth and
at 1 month for lambs from imported ewes
but results for those from ewes raised in
Bulgaria, the results were similar to ours.

Raycheva et al. (2005) also published
lower data for live weight — at birth (4.370
kg), at 30 days (11.826 kg) and at 70
days (20.750 kg). Laleva et al. (2006)
published data for the average birth
weight — 3.570 kg and at all other ages
data was close to that of Raycheva et al.
(2005). Dimitrov et al. (1982) and Ivanova
et al. (2017) reported higher mean birth
weights but values of subsequent ages
were lower.

Our results were similar in values to
those reported in the report of the lle de
France Breeders Association in Bulgaria
(AILFB) for 2018 for the entire population
grown in Bulgaria. The fact that the sheep
in our 9-month study reached 77.20% of
the weight of the 2-year-old animals
confirmed the high speed of the breed,
which was successful in breeding in
Bulgaria.

Animals born in 2008, 2012 and
2013 were characterized by primarily
negative deviation regarding gain from
average for the studied excerpt.
Exceptions were the first studied period
for 2008, the second for 2013 and the last
for 2012 (Table 4).

Those born in 2014 demonstrated
advantages regarding gain over their
parallels after the first month (P<0.01,
P<0.001). The remaining groups had
diverse deviations from the average for
each age.

45



Tabnumua 4. LS-oueHkn (LSC) Ha edpekTa Ha roguHaTa Ha paxaaHe u cdoepmata Bbpxy NpuU3Haka cpefeH gHeBeH npupacTt

no nepuoau

Table 4. LS-estimates (LSC) of the effect of the year of birth and the farm on the trait average daily gain at terms

Mepuog, 1 aeH-30 aHw/1 day-30 days |30aHK-70 aHn/30 days-70 days|70aHn-9mec./70 days-9 months|9 mec.-2 rog. /9 months-2 years
Term
n LSC SE n LSC SE n LSC SE n LSC SE
FognHa Ha paxgaHe / Year of birth
2008 2 0.036 0.027 2 -0.008 0.030 2 -0.001 0.009 2 -0.005 0.007
2009 20 -0.015 0.009 20 0.007 1 0.011 20 -0.002 0.003 20 0.004 0.002
2010 99 -0.007 A 0.005 99 0.001 m 0.006 99 -0.001 A 0.002 99 0.0011 0.001
2011 104 -0.008 | 0.005 104 | 0.012mA | 0.006 104 0.001 0.002 104 -0.001 0.001
2012 89 -0.002 0.005 89 -0.001 0.006 89 -0.001 1 0.002 89 0.002 0.001
2013 118 -0.004 0.005 118 0.006 B 0.006 118 -0.001 a 0.002 118 -0.001 0.001
2014 159 -0.007 B 0.005 159 0.006 C 0.005 159 | 0.001bB 0.002 159 0.001 m 0.001
2015 181 -0.003 0.005 181 0.007 D 0.006 181 -0.002 b 0.002 173 0.001 0.001
2016 343 0.009 0.004 343 -0.029 0.005 343 0.005 0.002 173 | -0.001 Im 0.001
AIB IABCD AlaB
®epma / Farm
Ne 1 284 0.014 C 0.002 284 -0.038 E 0.003 284 0.007 C 0.001 249 | 0.004 Aa 0.001
Ne 2 583 | -0.025CD | 0.002 583 0.065 EF 0.002 583 | -0.012CD | 0.001 484 | -0.004 Ab 0.001
Ne 3 248 0.011 D 0.002 248 -0.027 F 0.003 248 0.005D 0.001 204 | 0.000 ab 0.001
Il 1115 0.357 + 0.004 1115 0.215 + 0.004 1115 0.155 + 0.001 937 0.036 + 0.001

W — obLo LS-cpegHo / overall LS mean;
JloCTOBEPHOCT Ha pas3nunkUTe no KOI0HU — Npy egHaksu cumsBosin: A o Z — P< 0.001; a go k — P< 0.01; | go z — P< 0.05
Significance of differences within columns — when symbols identical: Ato Z - P< 0.001; ato k—P<0.01; I to z—- P< 0.05
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OsBueTte oT hepma 1 1 3 nokassar
no-BMCOK OT CpPefHOTO npupact 3a
npoy4BaHUs nepuof, C M3K/IK4YeHMe Ha
otéuBaHeto (P<0.01, P<0.001). B®bB
epma 2 ce oTuuTa ObGpaTHaTa
TEHAEHLUMA, npupacta e npegumMHo noj
CpefHOTO HMBO 3a Mnpoy4ysBaHaTa M3BajKa
(P <0.01, P <0.001).

CpefHvAaT [HeBeH npupacTt Ha
arHetata n gbo ®paHc npe3 nbpBuUs
Mecel cnef, paxaaHeto e 0.357 kg, cnep,
KoeTo nnaBHO Hamansaea Ha 0.215 kg go
70 gHn u ctaBa 0.155 kg B nepuoga ot
70 gHM oo 9 meceyHa Bb3pacT. Tesn
pes3yntaty nNoTBbPXAaBaT MnoTeHumana
Ha nopojarta 3a WHTEH3UBEH paHeH
pacTex n ckopospenocT. Dimitrov (1978)
JaBa [aHHM 3a MOo-HUCBLK npupacTt go 1
mecel (0.279 kg) n Maniko nO-BUCOK
(0.251 kg) npes BTOopus nepuogd. Dimitrov
et al. (1987) cbL0 yCTaHOBABAT MO-HUCKM
CTOMHOCTM Ha npu3Haka Ao 30 gHu (0.266
kg) 3a BHeceHWTE >UBOTHM, HO Mpe3
BTOpUA nepuos Habnwpasat Mo-UHTEH-
3MBEH pacTeX CbC cpefeH OHEeBEeH npu-
pact 0.313 kg. Raycheva et al. (2005)
ycTaHoBsiBaT 6/iM3ka [0 Hawara CTo-
HOCT 3a cpefeH npupact B nepuoja
30-70 gHm (0.226 kg). Dimitrov (1988)
nyonnkyBa [AaHHW 3a  U3KIUYUTEsNEeH
WHTeH3uTeT oT 366-407 g AHEeBeH npu-
pacTt npu nHgnsngyanHo yrossaHe ot 30
o 90 gHM Ha MBbXKM arHeTa Wn Abo
®paHc, KOeTo nokasBa Bb3MOXHOCTUTE
Ha nopojara B TO3M acnekT. lvanova et
al. (2017) He ycTaHOBSAABAT u3paseHa
NMHelHa gudepeHumnanmsa no oTHOLEHME
Ha TernoBHOTO pasBuUTWE W npupacTta Ha
arHeta Vin gbo ®paHc, oTrnexgaHu B
Bbarapua.  AHamM3bT  NokKasBa, u4e
ajantupariku ce npu Hawute YC/roBUs
nopojara e 3anaswia noteHuuana cu 3a
BMCOK WHTEH3UTET Ha pacTex B paHHa
Bb3pacT M JOCTUra BMCOKO CPeSHO XMBO
TErs0 B PenpoayKTMBHA Bb3pacT.

Sheep from Farm 1 and 3 showed
a higher than average gain for the studied
period except at weaning (P<0.01,
P<0.001). The opposite trend was report-
ed in Farm 2, with the increase being
mostly below the average level for the
studied sample (P<0.01, P<0.001).

Average daily gain of lle de France
lambs during the first month after birth
was 0.357 kg. Until 70 days it slowly
decreased to 0.215 kg and in the period
70 days — 9 months it dropped to 0.155
kg. These results confirmed the breeds’
potential for intense gain and early
insemination. Dimitrov (1978) reported a
lower increase of up to 1 month (0.279
kg) and a slightly higher (0.251 kg) in the
second period.

Dimitrov et al. (1987) also found lower
values of the trait up to 30 days (0.266
kg) for the imported animals, but in the
second period they observed a more
intense growth with an average daily gain
of 0.313 kg. Raicheva et al. (2005) set
close to our average gain rate over the
period of 30-70 days (0.226 kg). Dimitrov
(1988) published data on an exceptional
intensity of 366-407 g daily gain in
individual fattening from 30 to 90 days of
male lle de France, which shows the
breed’s abilities in this aspect.

Ivanova et al. (2017) did not establish
pronounced linear differentiation
regarding the weight development and
gain of lle de France lambs grown in
Bulgaria. The analysis shows that by
adapting to our conditions the breed
retained its potential for high growth
intensity at an early age and reached a
high average live weight at reproductive
age.
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N3BOAV
- PepmaTa e J0CTOBEpPEH U3TOUHUK
Ha cneuuduyeH BapmaHCc NpPU >XUBOTO
Terno Ha oBUe OT nopogara Wn abo
®paHC Ha BCUYKM MpOyyYBaHW Bb3pacTu, a
rogMHaTa Ha paxgaHe oka3Ba [0CTOBEPHO
B/IMSIHME BbPXY NPU3HaKa [0 0TOMBAHETO.
- depmara v rognHaTa Ha paxkgaHe
oKasBaT [OCTOBEPHO BJ/IMAHNE BBPXY
peanusnpaHua npupacTt no nepuogun, ¢
U3K/lOYeHne Ha roguHara 3a nepuoga 9
Meceua — 2 roauHu,
- CpefHOTO  XUBO Tersio  npwu
paxpaHe e 4.457 kg, Ha 30 gHn — 15.164
kg, Ha 70 gHu — 23.736 kg, Ha 9 meceua —
54.761 kg u Ha 24 meceua — 70.939 kg.
- CpeaHunaT [HeBeH npupacT Ha
arHetata Nn pgbo ®paHc npe3 nbpBuA
Mecel, cnepn paxaaHeTo e 0.357 kg, cnep
KOEeTO nnaBHO Hamansea Ha 0.215 kg go
70 gHn 1 0.155 kg B nepmoga ot 70 AHu
[0 9 MeceyHa Bb3pacT.

BJTIATOAAPHOCTWU
HacToswoTto n3cnepnsaHe ce
nogkpena ot HHIM ,PenpoayktusHute

6UOTEXHONOTMMN B XXMBOTHOBBLACTBOTO B
Bvnrapua - PEMPOBUNOTEX" Ha MOH,
ofo6peHa ¢ PMC Ne 577/17.08.2018 .

ABTOpUTE M3Kassat GnarogapHoCT
KkbMm MOH n Bogewma naptHseop no HHI
PenpobuoTtex - Tpakuiickm yHWBEpCUTET
3a (huHaHcoBara nogkpenal!

CONCLUSIONS
- The farm is a reliable source of
specific variance in live weight of the lle
de France sheep at all studied ages, and
the year of birth has a highly significant
effect on the traits until weaning.

- Farm and year of birth have a
highly significant effect on the realized
gain by periods with the exception of year
for the period 9 months — 2 years.

-+ Average live weight at birth was
4.457 kg, at 30 days — 15.164 kg, at 70
days — 23.736 kg, at 9 months — 54.761
kg and at 2 years — 70.939 kg.

- Average daily gain of lle de
France sheep during the first month after
birth was 0.357 kg. Until 70 days it slowly
decreased to 0.215 kg and in the period
70 days — 9 months was 0.155 kg.
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PE3OME

MpenctaseHn ca MOPOSIOTUYHK
0COBEHOCTM Ha HOCHOTO Orfiefaso Ha
oBUe OT TeTeBeHckaTa M KoT/eHckata
abopureHHV NopoaM € NoOMoLLTa Ha MeTo-
Jvikara U nogxoauTe Ha Mexayancumnnam-
HapHOTO Harnpas/ieHve gepmarorivduka.
M3non3saHn ca aHaTtomMuyHu, Mopgoso-
TMYHWU 1 poTorpadicku metoam. MNpoyyeHu
ca un3Bagkm ot no 40 >xmBoTHW. Onpe-
JeneHn ca TUNbT Ha gepemarornnda Ha
HOCHOTO orniegano, 6pasgn, rbHKK, BaU1o-
Be, rpaHy/In Ha KOWTO e HanpaseH (heHeTw-
yeH aHanus. Mpu gBeTe uscnenBaHW NoOpo-
[V ce npossaBa Tpu Tuna gepMartornndg —
6pas3ga, KpbCT U 3bPHUCT. Kato Jonb/HKu-
TeneH deH e nscnegsaH UBETLT Ha HOC-
HOTO ornegasno. HanpaeneHneTto Ha 6pas-
OWUTe U KOMNYECTBOTO Ha u3crefsaHueT
(heHOKOMM/IEKCM HAMAT Bpb3ka C Bb3-
pacTTa Ha u3cnefBaHuTe OBLe.

KntoyoBn agymun: O0BLE, HOCHO
ornefasno, gepmartoTtun, 6pasfan, bHKW,
UBAT
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SUMMARY

This paper presents morphological
characteristics of the nasolabial plate of
Tetevenska and Kotlenska aboriginal
sheep breeds with the help of
methodology  and approaches  of
interdisciplinary field of dermatoglyphics.
Some anatomical, morphological and
photographic methods were used. 40
animals were studied. The dermatoglyphic
pattern of the nasolabial plate was
determined. A phenetic analysis was
conducted on the furrows, folds, shafts
and granules. There were three types of
dermatoglyphs in both breeds - groove,
cross and grainy. The colour of the
nasolabial plate was observed as an
additional phene. The direction of the
furrows and the amount of
phenoxcomplexes studied had no relation
to the age of the studied sheep.

Key words: sheep, nasolabial
plate, dermatological type, furrows, folds,
colour



yBO/[,

HocHoTo ornegano npu oBueTe
0TpassiBa MHOXECTBO (DU3MOIOTNYHM NPO-
Lecu 1 3aToBa onpedeneH uHtepec npeg-
CTaBnsBa M3y4yaBaHETO M aHan3a Ha
HEroBoTO LBETHO 130b6paxeHune. To CbLo
e 1 MogMdmuMpaH yyacTbK Ha Koxara,
hopmupally ce npe3 emMbpuoHasiHuSA
nepuog. MosbpPXHOCTTA My Hali-yecto e
n3nb/HeHa ¢ 6pasau, rpaHynuv, Banose u
rbHKW, KOWTO MoZenupat dparmMmeHTy,
KOAMpalM BCAKW WHAMBWA W OCTaBALLM
NPaKkTUYeCKN HEMPOMEHEHU NO BpeMe Ha
uenus nocTeMbproHasieH Nepuoa.

MHoro aBTopu ca nscnegsanu tuna
Ha gepmartornvga Ha HOCHOTO 0T/efano
N Bpb3Kata My C UAeHTumrkauusTa, Kkap-
TOTEKMpPAHETO W cenekumsaTa npu npe-
XMBHU  XMBOTHKU: Sokolov (1958) wu
Sirotina et al. (2012) npn nocose, Singh
and Patel (2006) npu 6usonu, Trofimenko
(1991), Arzhankova (2002), Lozovaya and
Arzhankova (2010), Sirotina and Baranov
(2009; 2011), Sirotina (2012) npwu roseaa,
Malofeev and Lipovik (2011) npu oBue u
arHeta, Lipovik et al. (2010) npun eneHu-
Mapasim 1 arHeta, a Hlomova (2008) wn
Markov et al. (2018) npu cnyxebHu u
OBYapPCKM KyyeTa.

JepmaroTunbT Ha HOCHOTO orfefa-
/10 NpY OBLETE € CTPOro UHAMBUAYANEH C
XapakTepHu, KOXHU KOMMeKcu. Bcuuku
uscnefBaHy WHAVMBMOM ca nogvyepTaHo
ThXAecTBeHN — nHamsuayantiu (Malofeev
and Lipovik, 2011).

Lipovik et al. (2010) npu nscnenga-
He Ha HOCHOTO orfiefasno Ha MpUKaTyHCKU
Tun AnTtaicku oBue B Ypas, ycTaHOBABa
Tpy gepmartortuna: ,bpasga’, ,3bpHUCT” 1
.KpPbCT". Hali-uecto cpewaHn ca 6unn
oBueTe ¢ gepmarotun ,bpasga” — 52%.

B Bbarapua Markov (2014; 2015;
2016; 2018) cbnocTaBsa pa3nuyHu gepma-
TOTUNOBE Ha rosBefa OT BbaArapckorto
yepHoLLapeHo rosefo, MoHO6UNAPACKOTO
rosefo n Bbarapcko poaoncko rosefo u
TbpCK Bpb3Kata MM C MeYyHaTa npoayk-
TMBHOCT, KaTto nocoysa M MeToaMka 3a
nosyyaBaHe TpumMaMepHo (3D) nsobpaxe-
HVe Ha HOCHOTO Or/1e4asno npu ropeja.
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INTRODUCTION

The nasolabial plate of sheep
depicts a number of physiological
processes, and therefore the study and
analysis of its colour image is a field of
certain interest. It is also a modified
section of the skin that is formed during
the embryonic period. Its surface is most
often filled with furrows, granules, shafts,
and folds that model fragments encoding
each individual and in fact remains
unchanged  throughout  the post-
embryonic period.

Many authors have investigated the
type of dermatoglyph of the nasolabial
plate and its relation to the identification,
mapping and selection in ruminants:
Sokolov (1959) and Sirotina et al. (2012)
in elks, Singh and Patel (2006) in
buffaloes, Trofimenko (1991), Arzhankova
(2002), Lozovaya and Arzhankova (2010),
Sirotina and Baranov (2009; 2011),
Sirotina (2012) in cattle, Malofeev and
Lipovik (2011) in sheep and lambs,
Lipovik et al. (2010) in Caspian red deer
and lambs, Hlomova (2008) and Markov
et al. (2018) in official and shepherd dogs.

The dermatoglyphic pattern of the
nasolabial plate in sheep is strictly
individual ~ with  characteristic ~ skin
complexes. All studied individuals are
markedly identical — Individual (Malofeev
and Lipovik, 2011).

Lipovik et al. (2010) found three
dermatoglyphic patterns in the study of
the nasolabial plate of Altay sheep in the
Ural Mountains — 'Groove’, 'Grain’ and
'Cross’. The dermatological type of
'Groove’ was found in 52% of sheep.

In Bulgaria Markov (2014; 2015;
2016; 2018) conducted comparative studies
on various dermatoglyphic patterns of
'‘Bulgarian Black and White’, 'Montbeliarde’
and 'Bulgarian Rhodope’ cattle breeds,
searching for a connection between their
milk productivity, as he gave a methodology
to obtain three dimensional (3D) picture of
the nasolabial plate in cattle.



Markova (2016; 2017) npaBu aep-
MaTorMdHa xapakrepmucTuka Ha HOCHOTO
ornefano Ha YepHornaeata MfeBeHcKa
oBua, KonpuBleHckata n CpegHoctapo-
nnaHWHcKaTa nopoau osLe, KaTo onpene-
NS NPOLLEHTHOTO CHLOTHOLLEHWE Ha OTAeN-
HUTE [epMaToTMnoBe Mpu MOCOoYeHuUTe
nopoau.

Llenta Ha HacToALWOTO Npoy4yBaHe
6e fa ce mscnegga LBETbT Ha HOCHOTO
ornefano U HeroBuTe HIAHCK, CTpoexa,
TUNBT, CTPYKTypaTa, njowTa u pasme-
pute Ha pgepmarornmda Ha HOCHOTO
ornefasio Ha TeTeBeHCKM U KOT/EHCKU
OBLie 3aBBbPLUWIN PA3BUTUETO CU.

MATEPVAT N METOON

M3cnegBaHm 6Gsaxa no 40 oBue
3aBbPLUNAN pacTexa cu Ha 3 1 4 roguHa
Bb3pacT OT fBeTe abopureHHy nopoau npes
2018 roguHa. OBueTe ca CO6CTBEHOCT Ha
doepmepu OT paiioHa Ha 06LWmHMTEe TeTeBeH
n KoTten. Bb3pacTra Ha XWBOTHUTE onpe-
Jenaxme oT 3anucuTe B MIEMEHHUTE KHUTK,
BogeHn B OPLIMIO (CapyxeHne — opraHu-
3auuAa 3a pasBbXxiaHe Ha upralickm n mMect-
HK nopoaun osue) n APKIMO (Acouymauusta
3a passbxfgaHe Ha KoTneHckata nopoga
OBLE) M HacTbMUIMTE Bb3PacTOBM U3MEHE-
HUA B 3bOHaTa chopmyna.

CHuMKUTE Ha Jepmarorivda Ha
HOCHOTO oOrnefano 6axa npaseHn cC
umdpoB potoanapar Canon-IXT-18 Ha
pacTtosiHne 25-45 cm oT obekta (HOCHO
ornefano), cnep Koeto cbbpaHaTa 6a3a
JaHHU o6paboTBaxme C KOMMKOTbP C
nomotta Ha nporpamute Microsoft Excel,
Paint, Microsoft Word. NonyyeHata uH-
dopMaLmsa cbxpaHaBaxme Ha MarHUTHU
HocuTesnu,

3a nscnegsaHe nsowta Ha HOCHO-
TO orsiegano usnosi3Baxme [akTUIoCKo-
MUYHO, CUHLO MacTW/I0 U BaUiAK 3a pas-
MasBaHe. B3emaxme oTnevyarbka BbpXY
XapTus, pa3pssBaxme 1 crensaxme, cnep
TOBa pas3/IMYHNTE yyacTbLM 40 Nosy4vasa-
He dhurypa — npaBobIbAHKUK. [owTa onpe-
aenvxme no gopmynara: S= A x B s mmz,

Jepmatornncure 6sxa npoyysaHu
BM3yasIHO Mo MeTtoaukaTta Ha Trofimenko
(1991), npu koATO ce aHa/M3palle pas-
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Markova (2016; 2017) made a
dermatoglyphic  characteristic of the
nasolabial plate of ‘Pleven Blackhead
Sheep’, 'Koprivshtenska’ and
'Srednostaroplaninska’ sheep breeds, as
she determined the percentage of the
individual dermatoglyphic patters in the
breeds mentioned.

The aim of the present study was to
investigate the colour of the nasolabial
plate and its nuances, the texture, type,
structure, surface and sizes of
dermatoglyph of the nasolabial plate of
Tetevenska’ and ’'Kotlenska’ sheep
breeds that had finished their growth.

MATERIAL AND METHODS

We studied 40 sheep at 3 and 4
years of age, which had finished their
growth stage, from the two aboriginal
breeds in 2018. The sheep are owned by
farmers from the municipalities of Teteven
and Kotel. The age of the animals was
determined according to the tribal books
kept at the Association for Breeding of
Tsigai and Local Sheep Breeds and the
changes in the dental formula during the
age development.

The photos of dermatoglyph of the
nasolabial plate were taken with
Canon-IXT-18 digital camera at a distance
of 25-45 cm from the object (nasolabial
plate), after which the collected database
was processed by a computer using
Microsoft Excel, Paint and Microsoft
Word. The resulting information was
stored on magnetic storage device.

To examine the surface of the
nasolabial plate were used dactyloscopic,
blue ink and a smear roller. The imprint
was taken on a sheet of paper, after that
the different parts were cut and glued until
a rectangle was constructed. The surface
of nasolabial plate was calculated by the
formula: S = A x B in mm®

The dermatoglyphs were visually
investigated according to Trofimenko's
methodology (1991), based on the



npeaenHNeTo Ha KOXXHUTE MbHKW, BasloBe,
rpaHynu un 6pasgu no penedHata no-
BbPXHOCT Ha HOCHOTO Orfiefano no fge-
OYKTUBHUA MeTo[, 3a aHanu3 ¢OoTOCHUM-
kata. W3cneasaH 6€ 1 UBETHT HA HOCHOTO
ornefano n HabnwogasaHWTE HIaHCH,
KOXXHUTe 6pasgu, hopmata 1 nonoxeHue-
TO Ha IbHKATE, Ba/IOBETE W TpaHynuTe.
MpunoxeHn 6axa mopdponornyHm, mopdo-
MEeTPUYHM 1 dhoTorpadpckn meToaum.

WM3non3saHuTe TepMUHK Ca B CbHOT-
BETCTBUE C MeXyHapoaHaTa BeTepUHapHO-
MeguUMHCKa HOMeHKnartypa Nomina
Anatomica Veterinaria.

[JaHHuTe ca o6paboTeHn no Meto-
[Ja Ha BapuauMoHHTa cTaTucTvka ¢ npor-
pama Statistica-2000 u npencraseHv B
Tabnuua.

PE3YJITATU N OBCBXXOAHE

LIBETHT Ha KOXHaTa NOBBbPXHOCT Ha
HOCHOTO orfefjasnio Ha TeTeBeHckute
OBLUE MoKa3Ba pa3IU4yHWU KoMMnuiaumm-
YyepeH C paJiMyHU HIaHCK, OT CBET/I0
yepeH [0 aHTpauuTHO, 61eCTALLO YepeH -
45%, cuB - 35%, kpemaB, 6557, CUBO-
KathsB, CUBO-PO30BO-05/1, CMBO-KasiB-
20%. Habniopgasart ce u genurMmeHTupaHm
yyacTbLM MO NOBBLPXHOCTTA Ha HOCHOTO
ornegasio npun 11,7% oT wu3cnepsaHute
oBUe. [1pn BCUYKN XXMBOTHU OKOSI0 HOCHO-
TO orniefasno ce opopmMs OPeos OT YEPHHU,
6enu, cMBu nNun kKagpsBU NOKPUBHU KOCMMU.

a

distribution of skin folds , shafts, granules
and furrows on the surface of the
nasolabial plate by the deductive method
of image analysis The colour of the
nasolabial plate and its nuances, skin
furrows, the shape and position of the
folds, shafts and grains were studied
Some morphological, morphometric, and
photographic methods were applied

All the terms are in accordance with
the International Committee on Veterinary
Gross Anatomical Nomenclature
Nomina Anatomica Veterinari

Data were processed by variation
statistics method with Statistica-2000
software program and presented in table.

RESULTS AND DISCUSSION

The skin surface colour of the
nasolabial plate of 'Tetevenska' sheep
shows different colouring combinations -
black with various nuances, from light
black to anthracite, shimmering black -
45%, grey - 35%, cream-coloured, white,
grey-brown, grey-pink-white, grey-brown -
20%. There were also some depigmented
areas on the surface of the nasolabial
plate in 11.7% of the studied sheep.
There was a halo around the nasolabial
plate of black, white, grey and brown
covering hairs in all animals.

e

b

dur. 1. Tunose Ha gepmatornmda npn TeTeBEHCKN OBLE
Fig. 1. Types of dermatoglyph in 'Tetevenska sheep’
a - Tun Ha gepmartornnda ,3bpHUCT” b - TN Ha aepematornuda ,bpasga” ¢ - Tun Ha

aepemarornuga ,Kpbet”
a - 'Grain’; b - 'Groove’; ¢ - 'Cross’
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dopmarta Ha HOCHOTO OT/NIe4asno e
usTerneHa nuKoBuAHa, npuanyawa Ha
HenpasuieH TPUBLIBAHWUK. Pasnonoxe-
HMETO My € cumeTpuyHo. Cpewart ce
npoabLAroBaTh, LEnKoBUAHW W  OB&/THU
Ho3Zpu. EnnaepmanHus cnoi Ha koxarta
Ha HOCHOTO Orflegasio MMa HarbHarta
NMOBBbPXHOCT. bHKNTE Ca CPefHO rosiemu,
umaT posnkonofobHa copma u obasysaT
KOXHU XpebeTu.

HanpaBeHaTa BM3yasiHa OLleHKa Ha
ngBagkara knacucuuupa Tpu Tana Ha
aepmarornnda:

Jepmatotnn ,3bpHUCT” — He ce
Habnogasar pasgenutentHun bpasgn. Xa-
pakTepusupa ce C efHopofHa MNoBbPX-
HOCT Ha HOCHOTO orfiegano. TunbT Ha
CTpyKTypata e nnbTeH. Cpewa ce npu
47,5 % ot mnscnensaHute osue (durypa
1a).

Jepmartotun ,Bbpasga” — npu 103K
JepMaToTun, HOCHOTO orflegasio e
pasfesieHo Ha ABe MOJIOBMHU OT Ab/I60Ka
LueHTpanHa 6pasga, ¢ pasmepu oT 5,5 go
7,5 mm. OT Ta3u UueHTpasiHa 6Gpasga
n3nusat apyrn 6pasan ohopmsLLM TbHKK
¢ Abn6oumHa 0,03-0,05 mm. dopmaTa Ha
Tean Opas3gum € pasniMyHa — npasw,
U3BUTW, BBAHOOPA3HW, AbrOBUAHW. B
Jop3asiHaTa 4acT Ha HOCHOTO orfiegano
doopmata Ha KOXXHUTE MbHKM € HENpoBU-
HA  MHOTOBIbHMUM. B ueHTpasiHaTa
yacT, TasM dopmMa € OBa/lHa, a BbB
BEHTpasiHaTa 4acT, (bopmata e enenco-
BuAHa. CTpykTypaTta Ha gepmeTtoridga B
LUeHTpanHaTta 4acT e pexaBa, a B
nepucepHata nnbTHa. Cpewa ce npu 40
% oT n3cnegsaHuTe osue (durypa 1b).

Jepmatotun ,KpbCcTt” — npu Hero
HOCHOTO Ornefano e pasfefieHo Ha age
YyacTu OT LeHTpasiHa 6pasfa M Ha ole
ABe yacTu oT Ab/nboka 6pasga 3anoysa-
la OT Kpas Ha gscHarta Ho34pa U 3aBbp-
WwBala B Kpas Ha nisBata Ho3gpa. bpas-
anTe O0OMKHOBEHO ca MNpaBW, Bb/IHUCTU
UNn AbroBugHn. dopmata Ha KOXHUTE
MHKA B Aop3asiHa 4YacT e 5-6-7 CTeHHu
MHOIObIb/IHNLM, B LeHTpasiHata yacT 4-5
CTEHHHW HenpaBW/IHA MHOTObIbHULM U
BbB BEHTpasiHaTa 4YacT OBasIHM pparmeH-

The nasolabial plate is elongated,
pike-shaped, like an irregular triangle. It is
symmetrical. Elongated, slit-shaped and
oval nostrils were observed. The
epidermal layer of the skin of the
nasolabial plate hada folded surface. The
folds were medium-sized, roll-shaped
with skin ridges.

According to the visual evaluation
were  classified three  types  of
dermatoglyphs:

'Grain’ dermatoglyphic pattern —
there are no separating furrows. The
surface of the skin relief of the nasolabial
plate is homogeneous. The structure is
consistent. It was found in 47.5 % of the
studied sheep (Figure 1a).

'‘Groove’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by a deep central groove, with sizes from
6 to 8 mm. Grooves come out of the
central groove, as they form folds with a
depth of 0.03-0.05 mm. The shape of
grooves is different — straight, curved,
wavy, arc-like. The skin folds are shaped
like irregular polygons at the dorsal part
of the nasolabial plate. In the central part
its shape is oval, as in the ventral part
their shape is elliptical. The structure of
the dermatoglyphic pattern in the central
part is loose and in the peripheral part is
dense. It was found in 40 % of the
studied sheep (Figure 1b).

'Cross’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by the central groove and in other two
parts by a deep groove that starts from
the right and ends up to the left nostril.
The grooves are usually straight, wavy or
arc-like. The shape of the skin folds at the
dorsal part is 5-6-7 wall polygons, in the
central part is 4-5 wall polygons, and in
the ventral part they are oval-like
fragments. The structure of
dermatoglyphic pattern is loose. It was
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TM. CTpykTypata Ha pgepmartornuda e
pexaBa. Cpewa ce npu 125 % ot
nscneaBaHute osue (durypa 1c).
M3cnegsaHaTta nsow, Ha HOCHOTO
ornefano npu osuete OT TeTeBeHKaTa
nopoga e 40,24 mmz2. KonnyectsoTo Ha
KOXHUTE rbHKM e 11539  6pos.
[ObmxnHaTta Ha KOXHUTE MbHKU(PONKN) € ¢
Hali-BMCOKN CTOMHOCTW BbB BEHTpasHaTa
4yacT Ha HOCHOTO orfiegaso — 2,9 mm.

Tabnmua 1. MopdomMeTpulHu
TeTeBeHCKM N KoTneHckn oBue (M+m)

nokasaresninm

found in 12.5 % of the studied sheep
(Figure 1c.)

The investigated area of the
nasolabial plate in 'Tetevenska breed
was 40.24 mm?2. There were 115.39 skin
folds. The highest length of the skin folds
(rolls) was found in the ventral part of the
nasolabial plate — 2.9 mm.

Ha HOCHOTO oOrfegasio npwu

Table 1. Morphometric indicators of the nasolabial plate in 'Tetevenska' and

'Kotlenska’'sheep breed (M+m)

Mopoga n rnowy Ha HOCHOTO KonmyecTso Ha [bmkmHa Ha 6pa3gute/Length of grooves,mm
Bb3pacT Ha ornegano KOXHUTE MbHKW (POIKK) | [op3anHa | LieHTpanHa BeHTpasiHa
oBLeTE Surface of the 6poii yact yact yact
Breed and age of| nasolabial plate, The amount of skin |Dorsal plate,| Central part, | Ventral part,
sheep mm?2 folds (rolls) number mm mm mm
TeTeBeHcka 3-4 40.24+0.31 115.39+0.48 2.3+0.12 2.6+0.12 2.9+0.14
rogviHn
Tetevenska 3-4
years old
KoTneHcka 3-4 41.28+0.41 118.34+0.33 2.4+0.14 2.7£0.12 3.1+0.13
roAviHN
Kotlenska 3-4
years old
P<0.05

3a HOCHOTO ornegasno Ha ronsma Black anthracite colour is

yacT oT KOT/IeHCK/Te OBLIe € XapakKTepeH
yepeH, aHTpauuTeHo HacuTeH uBAT-80%,
npun 17,5 % e uBeTbT e CUB U CBET/I0CKB,
a 2,5% ot oBUeTe ca C WapeH TpuLse-
TeH, Po30BO-KahABO-64/1 UBAT HA HOCHO-
TO ornegasio. Habnwogasar ce n aenwr-
MEHTMpaHW y4yacTbLM Ha HOCHOTO Orfe-
pano npu 9,75% OT u3cnegBaHUTE Xu-
BOTHW. HOCHOTO orsiefasio e orpaHuyeHo
OT MylyHata C MNpPbLCTEH OT MNO-CBETNU
6enu, cMBu UNn KadsiBN NOKPUBHN KOCMMU.
dopmara Ha HOCHOTO orfiefasno e
KonuesugHa, cbpueBmgHa Hanogobasa-
La TPpUbIbAHKK. HabnogasaHata hopma
Ha HO34puTe e pasnnyHa: KpyLonopoot-
Ha, oBasHa, LuenkoBuAHa. Knacudpmka-
unsaTa Ha KoTneHckuTe OBLE BWU3yasiHO
nokassa Tpu Tuna Ha gepmarorununda:

characteristic for the nasolabial plate of a
great part of 'Kotlenska' breed - 80%, it
was grey and light-grey in 17.5% of them,
and 2.5% of sheep had pink, brown and
white on their nasolabial plate. There
were also some depigmented areas on
the surface of the nasolabial plate in 9.75
% of the studied sheep. The nasolabial
plate is separated from the muzzle by a
ring of lighter white, grey or brown
covering hairs.

The nasolabial plate is pike-liked,
heart-shaped, looking like a triangle. The
shape of the nostrils is different: pear-
shaped, oval, slit-like. The visual
classification of ’Kotlenska’ sheep
showed three types of dermatoglyphic
patterns:
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dur. 2. Tunose Ha gepmatornuda Ha KoTneHcka oBua
a - TMn Ha gepmaTtornda 3bpHUCT, b - TN Ha gepematronndga ,bpasga”, ¢ - TMn Ha

aepematrnnda ,Kpbet”

Fig. 2. Types of dermatoglyph in 'Kotlenska’ sheep

a - 'Grain’; b - 'Groove’; ¢ - 'Cross’

Jdepmarotmn  3bpHUCT” He ce
cpewiar pasgenurtenHu épasgun. Nosbpx-
HOCTTa Ha HOCHOTO orfiefiasnio e efHo-
pogHa. CTpykTypata e nnbTHa. Cpewa
ce npu 25 % oT nscnegsaHuTe oBLe.

Jepmartotun bBpasga — HOCHOTO
ornefasno e pasfesieHo Ha [Be 4actu oT
Obnboka, SACHO Mu3paseHa LeHTpasiHa
6pasga C AbnbouvHa Ha MecTa OT 6-
8mm. C Hea ca cBbp3aHuM 6Opas3gm C
pasnmyHa opma, orpaHnyaBaLla KoXHU-
Te dparMeHT ¢ AbnboumHa ot 0,5 Ao
1mm. bpa3guTte 6uBaT ObroBMAHKW, Npa-
BU 1 U3BUTU. PopMaTa Ha KOXHUTE IbHKU
(ponkn) e Ha HenpaBuNHU 5-7 CTEHHU
MrobIb/IHULM B [Op3a/Ha 4acT, B LeH-
TpasiHaTa 4yacT MbHKUTE ca OBaJIHW, a BbB
BEHTpasiHaTa 4YacT Ha HOCHOTO ornefasno,
TAxHa hopMa e enurncu unu ca noyTu
Kpbrin. CTpykTyparta Ha fepemMaTtoTuna B
LeHTpanHTa YyacT e pexaBa, a B
nepugepHuTe yactn nabTHa. Cpelwa ce
npu 52,5% oT uscnepBaHUTe OBLE.

JepmatotnnsTt ,KpbCT' — Npun Hero
HOCHOTO Or/fiefjiasio e pasfefnieHo Ha [Be
yacTu OT OT LeHTpasiHa Abnboka 6pasga
M Ha owe aBe 4acTu oT Apyra Abnboka
6pa3fa 3anoysalla oT efiHaTa Ho3gpa 1
CBblUHalWla A0 Apyrata Hosgpa. B o6o-
cobeHUTe yacTM ce cpewaTr BbJIHO-
o6pa3Hn 1 npasm 6pasan. dopmara Ha
KOXHUTE T'bHKM (PONIKM) B gop3asiHata u
LeHTpanHara 4yacT e Ha HenpasunHu 4-6
CTEHHU MHOTrObIbLAHWULW, & BbB BeTpas-
HaTa 4yacT hopmarta e oBasniann Kpbria.

'Grain’ dermatoglyphic pattern —
there are no separating grooves. The
surface of the nasolabialplate is homo-
geneous. The structure is consistent. It
was found in 25 % of the studied sheep.

'‘Groove’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by a central groove, which at some areas
is 6 to 8 mm deep. The central groove is
connected with grooves with various
shapes. It is limited by skin fragments
from 0.5 to 1mm deep. Grooves are arc-
like, straight or curved. The shape of the
skin folds is on irregular 5-7 wall polygons
at the dorsal part. In the central part, the
folds acquire oval, whereas in the ventral
part they are an ellipse or almost
spherical. The  structure of the
dermatoglyphic pattern in the central part
is loose and in the peripheral part is
dense. It was found in 52,5 % of the
studied sheep.

'Cross’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by the central groove and in other two
parts by a deep groove that starts from
the right and ends up to the left nostril.
There are wavy and straight grooves in
the detached parts.

The shape of the skin folds (rolls) at the
dorsal part is 4-6 wall polygons, whereas
at the ventral part they are oval-like or
spherical. The structure of
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CTpykTypata Ha gepemarotvna e pexa-
Ba. Cpewa ce npu 22,5% ot uscnepgsa-
HUTe oBLE.

Mnowra Ha HOCTO ornefasio npu
n3cnepsaHute KotneHckn oBue e 41,28
mMmm2KONNYEeCTBOTO Ha KOXHUTE [bHKU
(ponkun) wm3paxgalim eHOKOMMIeKCH e
118,34 6pos. [Ab/mkuMHaATa Ha KOXHUTE
IbHKM € Haill-BNCOka BbB BEHTpasHarta
yacT Ha HocHoTo ornegano 3,1 mm.

Hawwute pesyntatu KopecnoHAu-
pat n ca 6aM3Ku MO CTOMHOCT C pesyn-
TatuTe nonay4veH ot Malofeev and Lipovik
(2011), Lipovik (2013) n Markova (2016;
2017) npu uscneaBaHe Ha gepmaToTu-
nosete Ha AnTalickata nopofja oBLe,
UepHornasaTa nneseHcka nopoga, Cpeg-
HocTaponaaHvHckaTa 1 KonpuvsLieHckara
aBTOXTOHHV NOPOAM OBLLE.

N3BOAN
Mpn pgBeTe abopureHHn nopoau
OBUE Ce nposiBaT TpM TuNa Ha

aepwvarornnca — ,3bpHUCT’, ,Bpasga’ u
KpBCT”. YcTaHoBMxa ce nopogHu W
MOCDO-METPUYHN pa3nuuua B pasnpeje-
JIEHNETO Ha [epmartoTUNoBETE WU CTOM-
HOCTUTE XapakTepuaupaliy naowTa Ha
HOCHOTO Orfieasno 1 ob/HKuHaTa Ha 6pas-
aute. TIPOUEHTHOTO pasnpefenieHve Ha
JepmarvnoseTte npu uicnegsaHuTe TeTe-
BEHCKM OBLIE MOKa3Ba Hai-BMCOKM CTOM-
HOCTM Npu gepmatoTun ,3bpHUCT” — 47,5
%, cneagsaH ot gepemarotuvn ,bpasga” —
c 40 %, a Hail-MasTbKk MO CTOWHOCT B
MPOLIEHTHO WU3paXeHne e aepmMaTtoTun,
KpbCT” — 12,5 %. MNpun KoTneHcknte osBue
pasnpefeneHveTo e gepmarotun ,bpas-
pa” — 52,5%, cnepBaH OT AepmMaTtoTun
+3BPHO"— 25 %, 1 C HaW-HUCKMN CTOMHOCTU
OTHOBO e gepmatotun Kpbet” — 22,5%. C
Nno-BMCOKM CTOMHOCTM 3a njaowTa Ha
HOCHO OT/Niefano 1 Agb/xuHaTta Ha 6pas-
ante odopmsawm hnarmeHTn, ca npea-
cTtaButenute Ha KotsieHckaTa nopoza.

HanpaBnesveto Ha 6pa3gute u
KO/IMYECTBOTO Ha KOXHUTE oparMeHTn ca
HacneACTBEHO AETUPMUHUPAHU U HAMAT
Bpb3ka C MOCTEMOPUOHA/THOTO pasBuTue
Ha oBLeTe.

dermatoglyphic pattern is loose. It was
found in 52.5 % of the studied sheep.

The surface of nasolabial plate in
'Kotlenska'sheep was 41.28 mm2. There
were 118.34 skin folds (rolls), which
constructed the phene complexes. The
highest length of the skin folds was found
in the ventral part of the nasolabial plate -
3.1 mm.

Our results correspond to and are
similar in value to the results obtained by
Malofeev and Lipovik (2011), Lipovik
(2013) and Markova (2016; 2017) in the
study of dermatoglyphic types of Altay
sheep breed, ’Black-headed Pleven’
'Srednostaroplaninska’ and
'Koprivshtenska’.

CONCLUSIONS

Three types of dermatoglyphic
patterns were observed in both aboriginal
sheep breeds - ’'Grain’, 'Groove’ and
'Cross’. Some breed and morphometric
differences were found in the distribution
of dermatoglyphic types and the values
characterizing the surface of the
nasolabial plate and the length of the
furrows. The percentage share of
dermatoglyphic patterns in ‘'tetevenska’
sheep breed showed the highest values
for 'Grain’ pattern — 47.5%, followed by
'Groove' — with 40%, and 'Cross’ pattern
with the lowest percentage share of
12.5%. For 'Kotlenska' sheep breed the
distribution is 'Groove’ pattern with 52.5%,
followed by 'Grain’ — 25%, and 'Cross’
pattern again had the lowest percentage
share — 22.5%. 'Kotlenska'sheep breed
had higher values for the surface of the
nasolabial plate and the length of the
grooves forming the fragments.

The direction of the grooves and
the amount of skin fragments are
hereditary transmitted and have no
relation to the post-embryonic develop-
ment of the sheep.
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