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PE3IOME

B EkcnepumeHTasiHaTa 6a3a Ha
MHcTUTyTa MO NSIaHWHCKO XMBOTHOBBLACTBO
n 3emefesnive-TposiH € U3BBLPLUEH eKcne-
pPUMEHT 3a YyCTaHOBsABaHE Ha YroutesiHu
CMOCOGHOCTU U K/MaHUYHW KayecTBa Ha
arHeta ot CpegHocTaponnaHuHcka un Ko-
NPVIBLLIEHCKa NOPOAM, YrosiBaHN UHTEH3VBHO
B NpoAbsikeHne Ha 60 gHu. B pesyntar Ha
npoy4ysaHeTo e yCTaHOBEHO, Ye arHeTara ot
KonpuslieHckaTa nopoga umar Mo-BUCOK
WHTEH3NTET Ha pacTex — no-BMcok abcosto-
TEH U CpefHOOHEBEH MPUPACT, KakTo U Mo-
BWCOK KnaHw4yeH paHpoemaH — 43,89% npwu
MBXKUTE U 42,91% npu eHcknTe. MbXkuTe
arHeta ot CpegHocTtaporniaH1HcKaTa nopo-
Aa peanusnpat 1 kg npupact ¢ 4,38% no-
Masiko KEP un 5,85% ICY, B cpaBHeHue C
Te3n oT KonpwuBlieHckarta nopoga. XXeHCKu-
Te ardHeta OT KonpuslieHckata mnopoja
n3pasxogeat 3a 1 kg npupacTt cbCc 7,14%
no-mauiko KEP un cbe 7,20% no masiko MNCY,
B CpaBHEHVWE C >KEeHCKATE >KUBOTHU OT
CpepHoctaponnaHuHckata nopoga. [lpu
pasdacoBkaTa Ha nsBaTa MOMIOBUHKA, C
Hail-BMCOKO TEerno W Hai-ronsMm OoTHocuTe-
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SUMMARY

The experiment studied the
fattening and slaughtering performance of
lambs of Srednostaroplaninska and
Koprivshtenska sheep breed at the
Experimental Base of the Research
Institute of Mountain Stockbreeding and
Agriculture in Troyan, which were fattened
intensively for 60 days. The lambs of
Koprivshtenska breed had higher growth
rates — higher absolute and average daily
gains as well as higher slaughter yield —
43.89% for male and 42.91% for female
lambs. The male lambs of
Srednostaroplaninska breed had 1 kg
increase with 4.38% less FUG (feed units
of growth) and 5.85% IDP (intestinal
digestibility of protein), compared to those
of Koprivshtenska breed. Female lambs of
Koprivshtenska breed use for 1kg
increase with 7.14% less FUG and 7.20%
less FUG, compared to female lambs of
Srednostaroplaninska breed. The leg had
the highest weight and the largest share
of the left half of the carcass during its



NeH gAn OT HEeMHOTO Terno, nNpu BCUYKK
npoyysaHu rpynn e 6yta. C NO-BUCOKU
CTOMHOCTM MO Te3U NokasaTesnun ca arHetara
oT KonpuBuieHcka nopoga — 1,995 kg npwm
MBbXKMTE 1 1,930 kg npw XKeHcknte, cbCcTas-
napawm cvorBeTHo 30,00% u 31,16% ot
Ternara Ha nosioBuHKMTE. CHOTHOLUEHMETO
KOCTU:MECO NPV  MBXKUTE ardeta oOT
CpepgHocTaponniaHuHckarta nopoga e
1:2,23, a npu xeHckute arHeta e 1:2,16.
Mpyn MbXKMTE arHeTta OT KonpwuslleHckaTa
nopoja ToBa CbhbOTHOLWeHMe e 1:2,57, a npu
XeHckuTe 1O e 1:2,40. TpynyeTara Ha arHe-
Tata oT KornpwuBsLleHckaTa nopoga umart no-
BMCOKO CbAbpxaHue Ha meco — 63,46% npwu
MBXKUTE 1 61,88% npu XeHckuTe, cpeLy
57,88% npu MbxkuTe arHeta un 59,36% npu
XeHckuTe o1  CpepgHocTaponiaHuHckaTa

nopoga.

KnwoyoBu agymun: CpegHocrtapo-
nnaHuHcka nopoga osuUe, KonpuBLieHcKa
nopoga oBLe, arHeTa, YrouTesHu

CMOCcOBHOCTK, KNaHWYHY KavecTBa

yBO/[,

MpenBug BucOKaTa CTeNeH Ha
3HAYMMOCT Ha YrouTeNHUTE U MecodaiiHn
KayecTBa Ha OBLETE, BUCOKMAT OTHOCK-
TeNeH AN Ha NpUXoguTe OT MEeco, KakTo
M TO3M Ha pasxoaute 3a dypaxu B
WKOHOMUKA Ha OBLEeBbAHWUTE epmu, e
Ha/IOXMUTENHO TAXHOTO 3a4b/160YEHO Npo-
yuBaHe. EfHa OT 3ajaunte Ha OBLEBbA-
HaTa Hayka e fa W3ACHW ONTUMasiHUTe
CpOKOBE 3a YyrosiBaHe W Hai-XenaHoTo
npegknaHnyHo TEr10 Ha MNaanuTe XUBOT-
HW OT pPas/IMyHM NOPOAMU.

Mpoy4yBaHMATa Ha peguua aBTopU
BbpPXY YroutesiHMTe Cnoco6GHOCTH, Kna-
HUYHUTE KayecTBa Ha arHeta OT MECTHU
abopureHHu, NoNYTbHKOPYHHW, TbHKOPYH-
HA M MNIEYHU NOPOAM OBLE WU TexHUTe
KPBCTOCKM MNokas3BaT, 4e ONnTUMasIHOTO
XXMBO TErso 3a knaHe npu tax e mexay 30
n 40kg (Stankov, 1983; Boykovski, 1995;
Nedelchev and Raicheva, 2001; Slavova
et al., 2001; Nedelchev, 2005; Ignatova et
al., 2005; Slavov et al., 2005; Laleva et
al., 2007; Raschidi et al. 2008; Stancheva
et al., 2011) v ap.

MpegnountaHusita Ha noTpebute-

packaging. The lambs of Koprivshtenska
breed had higher values for these
indicators - 1.995 kg for males and 1.930
kg for females, respectively 30.00% and
31.16% of the weight of halves.
Bone:meat ratio in male lambs of
Srednostaroplaninska breed was 1:2.23,
and for female lambs was 1:2.16. For
male lambs of Koprivshtenska sheep
breed, this ratio was 1: 2.57 and for
females it was 1: 2.40. The carcasses of
lambs of Koprivshtenska sheep breed had
higher meat content - 63.46% for the
males and 61.88% for the females,
against 57.88% for the male lambs and
59.36% for the females of
Srednostaroplaninska breed.

Key words: Srednostaroplaninska
sheep breed, Koprivshtenska sheep
breed, lambs, fattening performance,
slaughtering performance

INTRODUCTION

Given the high degree of
importance of sheep fattening and meat
production properties, the high relative
share of meat revenues as well as that of
feed costs in the sheep farms, their in-
depth study is imperative. One of the
tasks of sheep-breeding science is to
clarify the optimal periods for fattening
and the most desirable preslaughter
weight of young animals of different
breeds.

The studies of a number of authors
on the fattening performance, the
slaughtering qualities of lambs from local
aboriginal, semifine fleeced, fine-fleeced
and dairy sheep breeds and their
crossbreeds show that the optimal live
weight for slaughter is between 30 and 40
kg (Stankov, 1983; Boykovski, 1995;
Nedelchev and Raicheva, 2001; Slavova
et al., 2001; Nedelchev, 2005; Ignatova et
al., 2005; Slavov et al.,, 2005; Laleva et
al., 2007; Raschidi et al. 2008; Stancheva
et al., 2011) etc.

Consumer

preferences in some



nMTe B HSAKOW  €BPONEWCKM  CTpaHu
(NTanusa n IMbpuma) KbM KOHCyMaumst Ha
arHewko Meco OT Jlekn Tpynyeta wu
CBbp3aHWTE C TOBa LEHOBW onpepgene-
HOCTW, npegnonarar arHetara fa 6baart
peanusnpaHn Ha 25-28 kg XnBO Terso u
Ha TpynHo Terno 10,0-13,0kg (Stancheva
and Stoykova IikoBa, 2009).

Cunhal-Sendium et al. (2003) npu
CBOM MapKeTVMHIOBM  U3CNeABaHns B
VcnaHna cturat go u3esoga, ve 68-75% ot
npogaBaHMTe Ha Maszapa  arHewku
TpynyeTa ca ¢ Terno mexay 8,5 n 13kg.

Pinkas n Marinova (1984) npuemar,
ye KpuTepuuTe 3a BKYCOBUTE U TEXHO-
NIOTMYHUTE KayecTBa Ha MecoTo B 6bae-
e uwe 3aemar UEHTpasiHO MSCTO B
CeNleKUMOHHNTE nporpamMmun 3a oTaesiHuTe
BV 0BE CE/ICKOCTOMAHCKN XMBOTHMU.

Llenta Ha HacToALOTO MpPOy4YBaHe
€ Ja ce M3BbpWM MNpeLeHka u cpas-
HUTENIEH aHa/IM3 Ha YromTesIHM Crnoco6-
HOCTU M KIaHWYHW KayecTBa Ha arHeta ot
nopogute  CpefHocTaponiaHvHcka U
KonpuBLueHCcka, yrosiBaHn UHTEH3VBHO 3a
60-gHEeBeEH Nepuoga.

MATEPWNAN N METO4WA

OnuTBLT 3a Npoy4YBaHe Ha yrouTes-
HW CMOCOBHOCTU M KIaHWYHW KavyecTBa Ha
MBXKM W XXEHCKM arHeta OT MeCTHuUTe
aBTOXTOHHM nopoau CpepgHocTaponsa-
HUHCKa W KonpuBLieHCKa e npoBefeH
npe3 2017 roguHa B EkcnepumeHTanHata
6asza Ha WIMK3-TposiH. XXnBoTHUTE npo-
M3XoX4ar OT 4UCTOnopoaHu depmn B
paiioHuTe Ha rpagoseTte Anpuaym, Mabpo-
BO 1 KonpuBwmuya. O6WMAT 6poil Ha
ONUTHUTE arHeTa e 24. dopmupaHu ca 4
rpynu — no 2 rpynu OT BCSAKa nopojaa,
CbOTBETHO NO 6 MBXKM U 6 XEHCKU
arHeta. OtbuBaHeTO Ha arHeTara e
M3BBLPLUEHO NpWU gocTuraHe Ha 45-gHeBHa
Bb3pacT 1 XmBo Terno 16-18 kg. Yetumpu-
Te rpynu ca hopmupaHm no metoga Ha
aHano3nTe — paBeH OpPOli MBXKU U XKEH-
CKM arHeTa M paBeH 0Opoit egnHauum wu
6/mM3Hauun. XKMBOTHWUTE ca oTrnexgaHu
CBOOOAHO OOKCOBO BbPXY HecMeHsiema
nocTtens, CbrNacHO W3NCKBaHUATA Ha

European countries (ltaly and Greece) on
the consumption of lambs from light
carcasses and the associated price
definitions imply that the lambs will be
realized at 25-28 kg live weight and
carcass weight of 10,0-13,0 kg
(Stancheva and Stoykova, 2009).

Cunhal-Sendium et al. (2003), in
their marketing research in Spain, found
that 68-75% of the lamb carcasses
weighing between 8,5 and 13 kg were
sold.

Pinkas and Marinova (1984) accept
that the criteria for the taste and
technological qualities of meat in the
future will occupy a central place in the
selection programs for the different types
of farm animals.

The purpose of this study is to
evaluate and compare the fattening
performance and slaughtering
characteristics of lambs of
Srednostaroplaninska and Koprivshtenska
breeds, intensively fattened for a 60-day
period.

MATERIAL AND METHODS

The experiment of studying the
fattening performance and slaughtering
characteristics of male and female lambs
from the local autochthonous breeds of
Srednostaroplaninska and Koprivshtenska
was conducted in 2017 in the
Experimental Base of RIMSA-Troyan. The
animals originate from purebred farms in
the regions of the towns of Apriltsi,
Gabrovo and Koprivshtitsa. The total
number of experimental lambs was 24.
Four groups were formed — 2 groups of
each breed, respectively 6 males and 6
female lambs. Weaning of lambs were
done at 45 days of age and 16-18 kg live
weight. The four groups were formed by
the analogue method - an equal number
of male and female lambs and an equal
number of single and twins. The animals
were raised according to the method of
free breeding in boxes on non-replaceable
bedding according to the requirements of



Hapegba Nod44. XpaHeHeTo € WU3Bbp-
WBAHO B KOMOMWHMPaAHW XpPaHWsKK, KaTo
XWBOTHUTE Cca XpaHeHWn Ha BONA C
KOMOUHMpaH pypax 3a arHeta (Kd180)
ceptudomumpad 1M nNpous3BefeH  oT
dypaxeH 3aBof rp.JjloBey, cbabpxall B
1kg 0,84 KEP n 132,98g NCY u cmnsHo
NOLLEPHOBO CEHO, cbabpxawo B 1kg 0,63
KEP un 96,53g MNCU. Pa3xonbT Ha doypax
€ OoTuMTaH eXeJHEeBHO ¥ No nepuoau.
KOHTPOMBT Ha XMBOTO TErNO Ha ONUTHUTE
arHeta e wu3sBbpwsaH npe3 15 gHuM C
TouHocT go 0,5kg.

3a ycTaHoBsiBaHe HMBaTa Ha Kia-
HUYHUTE KayecTBa e U3BBLPLLEH KlaHWyeH
aHanms, cnefn  60-gHeBeH  yroutesneH
nepuopg. OT BcAKa rpyna ca 3aksiaHu no 3
arHeTa C XMBO Terno 613ko 40 CPefHOTo
3a rpynata. KnaHeTo e M3BBbPLUEHO CMo-
pen wusuckBaHuATa Ha Hapepb6a Ne27
(06H. B OB 99/1999r.) Pa3dpacoBkata Ha
KNaHW4yHUTE Tpynyeta € oCblUecTBeHa no
MeToaukata Ha Zahariev u Pinkas (1979).
TpynuyeTa ca oxnageHun npu Temneparypa
4 °C 3a 24h, cnep KoeTo ca pasnosioBeHN
no [Ab/IXWMHA, NOCPencTBOM pasps3BaHe
no cpegara Ha rpbOHaYHMS CTbNO, U €
n3BbpLleHa pa3dacoBka. YCTaHOBEHO e
TErnoTo Ha MoJSIOBUHKWTE, a cnepg pasda-
coBKkata Ha JieBUTe MOJSIOBUHKM, WU Ha
BCSka oTAesHa yacT. Cnep o6e3kocTsBa-
He e YCTaHOBEHO KOJIMYeCTBOTO Ha Meco-
TO, KOCTUTE U TNBCTUHUTE, KAKTO U CbHOT-
HOLLEHMEeTO KOoCTU:Meco B Tpyna M B
OTAesiHMTe YyyacTbuu. W3BbplweHu ca
JIMHENHW M3MepBaHNa Ha TpynyeTara u e
n3criefiBaHa CTeneHTa Ha siokanms3auusara
Ha MasHuMHW B obnacTTa Ha rbpgute u
KOpeHa Ha onatukara.

Pesyntatute ca  06paboTeHu
BapuaLMOHHO-CTATUCTUYECKN C Mporpa-
MeH nakeT Ha Statistica for Windows,
2000 n ca npeacTaBeHn B Tabnuuu.

PE3YJITATU N OBCBXXOAHE
NHTEeH3UTETBT Ha pacTex Ha arHe-
Tata u pasxoabT ypax 3a 1kg npupact
onpefenst B ronsiMa CTerneH UKOHOMUYEC-
Kata edeKTUBHOCT K peHTabu/iHoCcTTa Ha
Npovn3BOACTBOTO NpK OTIEX4aHe Ha OBLe.

Regulation Ne44. Feeding is carried out in
compound feeders, the animals being fed
voluntarily with compound feed for lambs
(KF180) certified and produced by a
forage factory in Lovech, containing in 1kg
0,84 FUG and 132,98g IDP and ground
lucerne hay containing 1kg 0.63 FUG and
96.53g IDP. The feed cost is reported
daily and by periods. The live weight
control of the experimental lambs was
performed within 15 days with an
accuracy of 0.5 kg.

To determine the levels of
slaughtering characteristics, a slaughter
analysis has been carried out after a 60-
day fattening period. Three lambs were
slaughtered from each group with a live
weight close to the average for the group.
The slaughter was carried out according
to the requirements of Regulation No 27
(updated in State Gazette 99/1999). The
carcasses are cut according to the
method of Zahariev and Pinkas (1979).
The carcasses were cooled at 4 °C for
24h, after that they were longitudinally cut
by cutting in the middle of the spine. The
weight of the halves was determined, after
the cut of the left halves, and each
separate part. After boning, the amount of
meat, bones and fat as well as the
bone:meat ratio of the carcass and the
individual parts were determined. Linear
measurements of carcasses were
performed and the extent of fat
localization in the chest and the tail root
was investigated.

The results are processed with a
statistical package of Statistica for
Windows, 2000 and are presented in
tables.

RESULTS AND DISCUSSION
The growth rate of lambs and the
feed cost per 1 kg gain greatly determine
the economic efficiency and profitability of
production in sheep breeding.



Pesynrtatute 3a XMBOTO Ter/i0 Ha
arHetara B Ha4yasi0TO Ha onuTta u cnep, 60-
[AHEBEH yronTeneH nepuog ca npeacraseHun
B Tabnmya 1. MbxkuTe arHeta oT Konpus-
LLleHcKkaTa nopofa nposiBABaT MO-BUCOK
WHTEH3UTET Ha pacTex B CpaBHeHVe C
arHetara oT cblwmA non Ha CpegHocTapo-
nnaHvckara nopoga. 3a nepuoga Ha yros-
BaHe cpefHuA OHEeBEeH npupacTt npu Tax e
0,214kg, pokaTto npu CpegHocTaponaaHuH-
ckata nopoga Toii e ¢ 13,1% nOo-HUCHK —
0,186kg. CobuiecTByBa [AOCTOBEPHOCT Ha
pasnuknTe no OTHOLUEHWE Ha CpedHuUTe Xu-
BU Terna Ha MBbXKATE W XEHCKM arHeTta oT
CpepgHocTaponiaHnuHckara nopoga n Mbx-
KiTe arHeTta oT KonpuBlieHckaTta nopoja, B
Ha4yaslIoTO Ha onuTa, U Mexgy MbXKUTe
arHeta OT [OBeTe MopoAu B Kpas Ha onuta
(P<0,05). WNHTeH3MTETBT Ha pacTex npu
XEHCKMUTE >XMBOTHM OT [BeTe nopoaun e
noyTn efHakbLB — CpefeH AHEeBeH npupact
0,207kg, npwv cpegHoCTaponaHUCK1TE ar-
HeTa 1 0,211kg npw konpusLleHckuTe. Mpa-
BU BMnevyat/ieHne, 4Ye XEHCKUTe arHeta oT
CpegHocTaponnaHuHckara nopoga B Mpo-
ueca Ha yrosiBaHe wu3npeBapBaT MBbXKUTE
Mo WHTEH3UTET Ha pacTexX, Karo cpegHus
AHeBeH npupacTt npu Tax e ¢ 10,15% no-
BUCOK. MBXKUTE M XXEHCKUTe arHeTta oT Kon-
puBLLEHCKaTa nopoja nmart noytu efHakbB
abcontoTeH 1 cpefeH AHEBEH NpUpacT.

Lamb live weight results at the
beginning of the experiment and after a
60-day fattening period are presented in
Table 1. The male lambs of
Koprivshtenska breed show a higher
growth rate compared to the same gender
lambs of Srednostaroplaninska breed. For
the fattening period, the average daily
gain is 0214 kg, while for
Srednostaroplaninska breed it is 13.1%
lower — 0.186 kg. There is credibility of the
differences in average weights of male
and female lambs of
Srednostaroplaninska breed and male
lambs of Koprivshtenska breed at the
beginning of the experiment and between
the male lambs of both breeds at the end
of the experiment (P<0.05). Growth rate in
females of both breeds is almost the
same — an average daily gaine of 0.207
kg for Srednostaroplaninska breed and
0.211 kg for Koprivshtenska breed. It is
noteworthy that the growth rate of female
lambs of Srednostaroplaninska breed
exceeds the male in the fattening process,
as their average daily gain is 10.15%
higher. Male and female lambs of
Koprivshtenska breed have almost the
same absolute and average daily gain.

Tabnuua 1. XXnBo Terno B Ha4as10TO M B Kpas Ha onuTa, abCcosiloTeH U cpeaeH
AHeBeH npupacT 3a 60-aHeBeH yrouteneH nepuog, (kg)

Table 1. Live weight at the begining and the end of the experiment, absolute and
average daily gain over a 60-day fattening period (kg)

Mopopa/Breed n Mon >KuBo Ternio B >KuBo Tersio Ab6contoTeH | CpegeH
gender HayasoTo Ha B Kpas Ha npvipact [AHeBeH
onvta onvta Absolute npupact
Live weight at the | Live weight at gain Average
beginning of the the end of the kg daily
experiment experiment gain
X * SXx X * SX kg
CpegHocTaponiaHuHcka | 6 M/M 16,68+0,120* 27,84+0,287* 11,16 0,186
Srednostaroplaninska 6| OKF | 16,12+0,669 28,54+1,204 12,42 0,207
KonpuBsLleHcka 6 M/M 18,00+0,321* 30,83+0,532* 12,83 0,214
Koprivshtenska 6 XIF 17,17+1,138 29,83+1,430 12,66 0,211
*[l0CTOBEPHOCT Ha pasnukute npu P<0,05
* Credibility of differences at P<0.05
Pa3xoabT Ha dypax, KEP n NCY 3a The male lambs of

1kg npupacT ca Hali-HUCKM MpU MBbXKUTE
arHeta o7  CpefHocTaponsiaHMHckaTa
nopoga — 5,46 KEP un 838g lNCY, a Hali-

Srednostaroplaninska breed have the
lowest feed cost, FUG and IDP for 1kg
gain — 5,46 FUG and 838g IDP, while the



BMCOKM ca Te Mpu XEHCKUTe arHeta OT Cb-
waTta nopoga — 6,3 KEP 1 982¢g NCY. Mbx-
KUTe arHeta oT Ta3u nopoga nspasxogsar c
15,3% no-manko KEP un 14,7% no-masnko
MCY 3a 1kg npupact OT XXEHCKuTe
(Tabnuua 2). MbXknuTe arHeTa oT Konpwus-
LLleHcKaTa nopoja uspasxogsar 3a 1kg
npupact ¢ 2,9% no-manko KEP u ¢ 2,8%
no-manko NCY, B cpaBHeHME C XeHcKuTe.

MexaynopoAHUAT aHann3 rnokassa,
ye MbXKUTE arHeta oT CpegHocTtaponna-
HWHCKaTa nopoja peanvsupaT 1kg npupact
¢ 4,38% no-manko KEP un 5,85% no-masko
MCY, B cpaBHeHue ¢ Te3n oT KonpusLleH-
ckara nopoga. >XeHckuTe arHeTa oOT Ko-
npvBLLEeHCKaTa nopoja nspasxoasar 3a 1kg
npupact cbc 7,14% no-manko KEP un cbe
7,20% no-manko [CY, B cpaBHeHue cC
XEHCKMUTE XMBOTHM OT CpepgHocTaponna-
HWHCKarta nopoja.

female lambs f the same breed have the
highest — 6,3 FUG and 982g IDP. Male
lambs of this breed spend 15.3% less
FUG and 14.7% less IDP per 1kg gain
than females (Table 2). Male lambs of
Koprivshtenska breed spend for 1 kg gain
with 2.9% less FUG and 2.8% less IDP
compared to females.

International analysis shows that
male lambs of Srednostaroplaninska
breed get 1 kg gain with 4.38% less FUG
and 5.85% less IDP compared with
Koprivshtenska breed. Female lambs of
Koprivshtenska breed spend on 1kg gain
7,14% less FUG and 7,20% less IDP,
compared to females of Srednostaro-
planinska breed.

Tabnuua 2. Pasxopg Ha doypax, KEP n INCY 3a 1 kg npupacTt

Table 2. Fodder consumption, FUG and IDP for 1 kg gain
Mopopa/Breed n | mon Pa3xopg, Ha chypax 3a 1 kg KpbMHM MpoTenH cmunaem B
gender| npupacT/Feed cost per 1 kg gain | eaguHmum 3a yepsarta /MCY/
KoHueHTpupaH CeHo |pacTex /KEP/| Intestinal digestibility
Concentrated Hey |Feed units of of protein /IDP/
kg kg growth /FUG/ g
CpepHocTaponniaHuHeka 6 | M/IM 3,310 4,250 5,46 838
Srednostaroplaninska 6 YIE 3,900 4,800 6,30 982
KonpuBLleHcka 6 | M/M 3,500 4,400 5,71 890
Koprivshtenska 6 | KIF 3,840 4,200 5,88 916
CpefiHuTe CTOWHOCTM Ha Mokasa- The mean values of the live weight

TEeNuTe XMBO Terno Npeau knaHe, Terso Ha
TONAMA W OXNafeH TPyn, Kakto M Ha
KNaHU4yHUS paHgemaH, no Nopoay 1 no nos
ca oTpaseHn Ha Tab6nuua 3. C NO-BUCOKO
npeaKnaHuYHoO XMBO Tersio ca MbXKUTe W’
XeHckuTe arHeta oT  KonpuBLieHckata
nopoga — 30,69 kg n 29,73 kg. C Hali-HUCKO
KMIaHWYHO Tersio ca MbXKATe arHeta oT
CpepfHocTaponiaHuHckaTa nopoga — 27,70
kg, Karto pasnukuTe CnpsaMo MBbXKUTE W
XXEHCKMUTE KOMPMBLLEHCKM arHeta no TO3u
npu3HaK ca MaremaTuyecku [oKasaHu
(p<0,05). TMonoBuTe pasnnuusa BbLTPE B
npoyysaHuTe nopoau ca Masku W
HeOCTOBEpPHMU.

MBXKUTE W XKEHCKM arHeta oOT
KonpuBlueHckaTta nopoga ca C Mo-BUCOKM
CTOHOCTU 1 MO OTHOLLIEHWE Ha NpusHaumTe
Tern0 Ha Tonb/1 Tpyn M Terso Ha oxnajeH
Tpyn, B cpaBHeHWe ¢ Te3n oT CpepHocTa-

before slaughter, the weight of the hot
and cooled carcass, and the slaughter
yield, by breed and by gender are shown
in Table 3. With higher preslaughter live
weight, male and female lambs of
Koprivshtenska breed - 30.69 kg and
29.73 kg. The male lambs of
Srednostaroplaninska breed had the
lowest slaughter weight - 27.70 kg, as the
differences between males and females
of Koprivshtenska breed are
mathematically proven (p<0.05). Gender
differences within the studied breeds are
small and unreliable.

Male and female Ilambs of
Koprivshtenska breed have higher values
of warm carcass weight and cooled
carcass weight, compared to those of
Srednostaroplaninska breed. There is a




ponnaHvHckata nopoga. CbliecTByBa
MaTteMaTnyecka [0Ka3aHOCT Ha pasnukuTe
Mo OTHOLUEHWE Ha MpoyyBaHWTe MpusHaum
Mexay MbXkuTe arHeta oT KonpuvBLieH-
ckarta rnopofa, OT efiHa CTpaHa, U MbXKuTe
N XeHckuTe arHeta oT CpepgHoctaponna-
HWHCKaTa nopofa, ot Agpyra (p<0,05 un
p<0,01). MbXknuTe arHeTa OT KOMNpWBLLEH-
ckata nopoga npeBb3X0oXAaT XeHCKWUTe Mo
OTHOLLIEHNe Ha Te3un [Ba npu3Haka, Ho pas-
NIMKUTE He ca MaTeMaTu4vecKku [okasaHu.
Mpu arHeTata oT CpegHocTapon/aHnHcKa-
Ta nopoga pasnuunaTta Mexagy rpynute no
nos ca Masikm 1 CblUo HegocToBepHU. C no-
BMCOK K/aHW4yeH paHiemMaH ca arHeta oT
KonpuslieHckata nopoga — 43,89% npu
MBbXKUTe 1 42,91% npu xeHckute.C Haii-
HUCKM CTOMHOCTM NO TO3U MpU3HaK ca
XeHcKuTe arHeta ot CpefHOCTapOniaHuH-
ckata nopoga — 41,66%. BapuaynoHHuTe
KoehmuMeHTn 6GenexaTr HWCKW CTOMHOCTU
(ot 1,67 po 6,58), koeTo e nokasaTesiHO 3a
Jobpara n3paBHEHOCT Ha XXMBOTHWUTE BbTPE
B U3cnegsaHuTe rpynu.

mathematical proof of the differences
between the males from Koprivshtenska
breed on the one hand and the male and

female lambs of the Srednostaro-
planinska breed on the other (p<0.05 and
p<0.01). The male lambs  of

Koprivshtenska breed are superior to the
females in terms of these two
characteristics, but the differences are
not mathematically proven. In
Srednostaroplaninska breed lambs, the
differences between the groups by
gender are small and also unreliable. The
lambs of Koprivshtenska breed have
higher slaughter vyields — 43.89% for
males and 42.91% for females. The
female lambs of Srednostaroplaninska
breed have the lowest values — 41.66%.
Variation coefficients score low values
(from 1.67 to 6.58), which is indicative of
the good equilibrium of the animals within
the study groups.

Tabnuua 3. NpeaknaHNYHO XMBO TEr/10, Ter/10 Ha Tpyna u KfiaHM4eH paHaemaH
Table 3. Preslaughter live weight, carcase weight and slaughter yield

Mopopa/Breed n MpeaxnaHnuHo Terno Ha TonbA Terno Ha oxnageH KnaHnueH
XWBO Terno Tpyn Tpyn PaHpemaH
Preslaughter live Warm carcass Cooled carcass Slaughter
weight weight weight yield
kg kg kg %
“X£Sx C X +Sx C X £Sx C
CpepHocTaponnaHuHeka 3¢ [27,70+0,287%1,7911,73+0,330% 4,87 [11,60+0,340*% 5,07 42,34
Srednostaroplaninska 3¢ |28,39+0,425(2,5911,83+0,450% 6,58 [11,45+0,402*% 6,08 41,66
KonpuBLleHcka 3+ |30,69+0,570%3,2113,46+0,342% 4,75 |13,23+£0,320** 4,18 43,89
Koprivshtenska 3¢ [29,73+0,287%1,67|12,75+0,402| 5,46 |12,37+0,413 | 5,78 42,91

* NlocToBepHOCT Ha pa3nukute npu P<0,05 / Credibility of differences P<0,05
** NlocToBepHOCT Ha pasnukute npu P<0,01 / Credibility of differences at P<0,01

Ha Ta6bnuua 4 ca npeacTtaBeHU
pesyntatnte OT KIaHWYHUTE MNpu3Haun
Ha arHetara OT npoyysaHute nopogu. C
Hali-BMCOK MPOLLEHT Ha TEers0To Ha Tpyna
cnep 24-4acoBO oxnaxpaaHe, CrpsAMO
XWBOTO TErN0 Npean KnaHe, ca MbXKUTe
arHeta oT KonpwuslieHckata nopoga —
43,10%, a C Hal-HUCBHK TakbB Ca XeH-
ckute arHeta ot CpepHocTaponjiaHuH-
ckara nopoga — 40,33%. W npu pgsete
npoyysaHu nopoau  MBLXKUTE — arHeTa
NPeBb3X0XKAAT XEHCKUTE N0 TO3U MPU3HaK.
AHanusvpalikn - MexgynopogHute pasnu-

Table 4 presents the results of
slaughter characteristics of the breeds
studied. The highest percentage of
carcass weight after 24 hours of cooling,
compared to live weight before slaughter,
is found in male lambs of Koprivshtenska
breed — 43.10%, and the lowest percentage
in female lambs of Srednostaroplaninska
breed — 40.33%. In both studied breeds
male lambs exceed the females
according to this characteristics.
Analyzing international differences, we
establish the superiority of




ynsa, YycTaHOBSIBAME MPEBB3XOACTBO Ha
KONpUBLLEHCKWUTE arHeTta v npy Asara nona.

C no-BUCOKO Tersio Ha naBara
NoJSIOBUHKA OTHOBO Ca MBXKATE U XKEH-
CkuTe arHeTta oT KomnpuBLieHckaTa nopo-
Aa, cboTBeTHO 6,65 kg n 6,20 kg cpewy
5,70 kg n 5,73 kg npu Tesn ot Cpeg-
HocTaponfiaHuHckata nopoga. C  Hait-
HUCBK MPOLEHT Ha TernoTo Ha nasarta
NOJIOBUHKA CMPAMO NpeakIaHN4yHOTO Xu-
BO Tersio ca XeHckute arHeta ot Cpeg-
HocTaponnaHuHckaTta nopoga — 20,18%.
Mpy BCWYKM OCTaHanu rpynu CTOHOCTUTE
Ha TO3u Npu3Hak ca 6mnskm — ot 20,57% Ao
21,66%. lNpwn octaHanUTe KNaHW4HU MPU3-
Hauu, CTOMHOCTMTEe MO rpynu ca 6am3ky, a
pas/imkMTe He3HauUTeHW.

Koprivshtenska breed lambs in both
gender.
Male and female Ilambs of

Koprivshtenska breed again have a
higher weight of the left half, respectively
6,65 kg and 6,20 kg versus 5,70 kg and
5,73 kg in those of Srednostaroplaninska
breed. The female lambs of Srednostaro-
planinska breed have the lowest weight
percentage of the left half compared to
the preslaughter weight — 20.18%. In all
other groups, the values of this
characteristic are close — from 20.57% to
21.66%. For other slaughter characteristics,
the values in groups are close and the
differences are insignificant.

Tab6nuuya 4. KnaHnyHu npmsHaum (kg ) n % oT XXMBOTO Tersio npean KnaHe

Table 4. Slaughter characteristics

kg) and % of live weight before slaughtering

KnaHnuHu npusHauw/Slaughter characteristics Mopopaa, non/Breed, gender
CpegHocTtaponiaHuHeKa KonpwuBlLueHcka
Srednostaroplaninska Koprivshtenska
M/ x /e M/ x /e
MepHu eguHuuu/Measure units kg % kg % kg % kg %
»Kuso Terno npeau knaHe/Preslaughter weight, kg | 27.70 28,39 30.69 29.73
TombA/warm 11.73 | 42.34 | 11.83 | 41,66 | 13.46 | 43.85 | 12.75 | 42.88
Ipyn/carcass’oxnap,eH usn/whole 11.60 | 41.87 | 11.45 | 40,33 | 13,23 | 43,10 | 12.37 | 41.60
9 cooled  [naga nonosuHallefthalf | 5.70 | 20.57 | 5.73 | 20,18 | 6.65 | 21,66 | 6.20 | 20.85
oapaHa/skinned 095 | 342 | 099 | 341 | 1.10 | 358 | 0.95 | 3.20
Fnaga/tead, kg koxa/skin 050 | 213 | 054 | 1.90 | 053 | 1.72 | 0.42 | 1.41
Kpaka/Legs, kg 0.69 2.49 0.66 2.32 0.93 3.03 0.76 2.56
Koxa/Skin, kg 3.99 | 1440 | 353 | 1243 | 3.23 | 10.52 | 2.70 | 9.08
Uepsa npasHm ThHKU/Small 0.78 | 282 | 0.75 | 2.64 | 1.00 | 3.26 | 0.90 | 3.02
Empty intestines, kg \Jde6enu/Large 048 | 1.73 | 047 | 165 | 050 | 1.63 | 0.63 | 2.12
UepeH/Liver 064 | 231 | 0.67 | 234 | 0.80 | 260 | 0.67 | 2.25
[Jpo6ose, kg
Bsan/Lung 0.44 1.59 0.40 1.40 0.67 2.18 0.68 2.29
Cobpue/Heart, kg 0.14 | 051 | 0.12 | 042 | 0.20 | 0.65 | 0.18 | 0.61
Jdanax/Spleen, kg 0.05 0.18 0.04 0.14 0.07 0.23 0.07 0.24
Ctomax/Stomach, kg 0.76 2.74 0.79 2.78 0.95 3.09 0.83 2.79
BbTpewHn masHuHun/Inner fats, kg 062 | 224 | 059 | 2.08 | 0.63 | 2.05 | 0.63 | 2.12
Bv6peuun/Kidneys, kg 0.14 0.51 0.14 0.49 0.20 0.65 0.20 0.67
Tectucu/Testest, kg 0.07 | 0.25 - - 0.10 | 0.32 - -
YcTaHoBEHUTE  pe3ynTaTtu oT The results of the left half cut show

paschacoBkata Ha JfsBara MOMOBUHKA
rnokassar, Ye C Hai-BMCOKO TEri0 W Haii-
rosisiM OTHOCUTENIEH AT OT HEst NPU BCUYKA
npoyuysaHu rpynn e 6yta (Tabnuua 5). C
MO-BNCOKM CTOMHOCTW MO Te3W nokasaresnu
ca arHeTaTa OT KonpuBlueHckaTa nopoja —

that the leg has the highest weight and
the largest share of it in all the studied
groups (Table 5). The Ilambs of
Koprivshtenska breed have higher values
for these indicators - 1,995kg for the
males and 1,932kg for the females,



1,995kg npu mbxkute 1 1,932 kg npu xeH-
cKkuTe, cbhCTaBnaBaly cboTBeTHO 30,00% un
31,16% oOT Ternara Ha MNONOBUHKUTE.
MBXKUTE W XKEHCKNTE cpeaHacTaponiaHuH-
CKM arHeTa ca cbOoTBeTHO ¢ 15,39% /1,687
kg/ n 10,94% /1,719 kg / no-HWUCKO Terso Ha
6yTa M C NO-HUCBK OTHOCUTENEH OANn OT
TErnoTo Ha nonoBuHkata -29,60% u
29,99%. MNpasn BneyatneHne, Yye XeHckuTe
arHeta OT fABeTe MOpoAM NpPeBb3XOXAaT
Makap M B Masika CTEMNeH MBbXKATE Mo
npusHaka OTHOCWUTE/NIeH Asn Ha 6yTa oT
TErs1I0TO Ha NosioBMHKaTa.

YKeHckuTe arHeTa oT KonpusLyeHcka-
Ta nopoja wWMaT Hal-HUCKO Terno Ha
rpbAHMA Kow — 1,405 kg 1 Hali-HUCBK HEroB
OTHOCWUTENEH  pAAn  OT  Ternoto  Ha
nosioBUHKaTa — 22,67%, Kakto Ccnpsmo
MbXKWTE arHeta OT cblarta nopoja —
1,610 kg un 24,21%, Taka K CApsMO
MBXKATE W XXEHCkUTe arHeta oT CpepfHo-
cTaponnaHvHckaTa nopoga, CbOTBETHO
1,492 kg /26,18%/ n1,527 kg /26,64%/.

Mo OTHOLLEHNE Ha TErNoTO Ha NAeLl-
Kata u HeliHMs OTHOCUTENEH AN OT Terno-
TO Ha NOJIOBUHKATa, OTHOBO arHeTata oOT
KonpuBlueHckaTa nopofja npesb3xoxaar
Te3n oT CpepgHocTaponiaHuHckaTa. Jlvnc-
BaT CbLLECTBEHW pas/inynsa no nos BbTpe B
nopogHuTe rpynu. lMpu BCUYKM OCTaHanu
yyacTbUM, MMal NOo-MasikKu OTHOCMTENHU
Asnose OT Ternoto Ha NOMI0BMHKAaTA,
pesyntatute ca 6/n3kM No CTOMHOCTM U He
JaBaT OCHOBaHMSA 3a OT4YMTaHEeTO Ha
nopoaHa 1 nosioea gudepeHynaums.

Tabnuua 5. Terno Ha OTAE/IHUTE 4acTu
MnoJsioBMHKaTa

respectively, representing 30,00% and
31,16% of the weight of the halves. Male
and female lambs of
Srednostaroplaninska breed are 15.39%
/1.687 kg/ and 10.94% /1.719 kg/ lower in
weight and with a lower weight share of
the half - 29.90% and 29, 99%. It is
noteworthy that female lambs of both
breeds are superior, althought in a lesser
extent, the male ones according to the
relative share of the leg from the weight
of the half.

The female lambs of
Koprivshtenska breed have the lowest
chest weight — 1,405 kg and their lowest
share of the half weight — 22,67%,
compared to the male lambs of the same
breed - 1,610 kg and 24,21% thus
compared to the male and female lambs
of Srednostaroplaninska breed,
respectively 1,492 kg /26,18%/ and 1,527
kg /26,64%/.

Regarding the shoulder weight and
its relative share of the half weight, the
lambs of Koprivshtenska breed exceed
those of Srednostaroplaninska breed.
There are no significant differences in
gender within the breed groups. In all
other carcass sections that have smaller
relative shares of the half weight, the
results are similar and do not give rise to
report on breed and gender
differentiation.

npu pasdgacoBkata 1M % OT TerioTo Ha

Table 5. Weight of the individual parts in the cut and % of the half weight

Mopogaa, non/Breed, gender
YacTu npu CpegHocTaponiaHuHeka KonpuBLieHcka
pasghacoskata Srednostaroplaninska Koprivshtenska
Parts in the cut M J X/ 2 M J xIf e
kg % kg % kg % kg %
Bpat/Neck 0,477 8,37 0,483 8,43 0,577 8,68 0,498 8,03
MneLwwka/Shoulder 1,028 18,03 1,025 17,88 1,292 19,43 1,240 20,00
MosicHuua/Loin 0,429 7,53 0,437 7,62 0,556 8,36 0,565 9,11
ByT/Leg 1,687 29,60 1,719 29,99 1,995 30,00 | 1,932 31,16
pbAeH kow/Chest 1,492 26,18 1,527 26,64 1,610 24,21 1,405 22,67
Kopemna yact/Abdomen | 0,450 7,89 0,430 7,50 0,498 7,49 | 0,450 7,26
Onavuka/Tail 0,137 2,40 0,111 1,94 0,122 1,83 0,110 1,77




Ha Tabnuuya 6 ca npeactaBeHn
[JaHHVTe 3a CbAbPXaHWETO Ha Meco, KOCTK
W TNBCTUHM B OTAENHWUTE 4acTu Ha Tpyna
cnen ob6eskocTaBaHe, B npoueHtu. OT
nonyyeHwTe pesyntatn e BUAHO, Ye Haii-
rofIiM € NPOLEeHTLT Ha MecoTo OT ByTa npu
MBXKUTE CpefHOCTapornIaHMHCKN arHeta —
67,99% U1 nNpy  KOMPUBLUEHKATE MBXKU
arHeta — 67,21%. Pa3nukute mMexay >XeH-
CKUTE XMBOTHW B MEXyNnopoaeH acnekT ca
MasIkn U He3HauuTenHwn. U npu asete npo-
yuBaHe MopoauM MBbXKUTE arHeTa npeBb3-
Xoxaar xxeHckute. [Npasu BnevartsieHne no-
BUCOKMUAT OTHOCUTENIEH [AAN Ha KOCTUTe B
6yTa npu xeHckute arHeta oT CpepgHocra-
ponnaHuHckaTta nopoga — 26,15% un 3Hauu-
TENHO MO-HUCKUAT TakKbB MPU MBXKUTE —
23,12%. MbXkuTe cpefHOCTaponIaHNHCKN
arHeta ca C Hali-BMCOK OTHOCWTENneH AsAn
Ha TNbCTMHM B b6yTta — 8,89%, a C Haii-
HUCBK ca MbXKuTe arHeta oT KonpuBLieH-
ckarta nopoga — 7,29%.

MBXKUTE W XEHCKMTe arHetra oT
KonpuBlieHckaTta nopoga ca C MO-BUCOK
OTHOCUTESNIEH AAN Ha MecOTO B NJeLlkaTa
(63,85% un 63,20%), BpaTa (69,20% wu
67,20%), noscHuuarta (64,03% u 67,91%),
onawkarta (30,61% u 36,70%), rpbaHUs
Kow (56,33% u 54,76%), KoeTo cBbp3BamMe
C MO-HUCKOTO CbAbpXaHWe U OTHOCUTESeH
OAN Ha KOCTM W TNBCTUHU B OTAENHUTE
YyacTu Ha Tpyna. o OTHOLWeEeHWe Ha T/TbC-
TUHMTE, Te ca C Hall-BMCOK OTHOCUTENEH
OAn B KopemHaTa 4acT. ArHetata oOT
CpepHocTaponiaH/HckaTa nopoja otnarat
noseye T/ILCTUHW B TO3M Y4acTbk, KaTo
TEXHUSA OTHOCUTENEeH [ASA1 € CbOTBEeTHO
49,33% 3a MbXKMTEe ©n  43,49% npwu
XeHckuTe, cpelwty 29,40% wn 33,33% npu
KOMPUBLLEHCKMTE arHeta.

Mo-ronsiM OTHOCUTENEH AAN Ha Me-
COTO KaTo L0 ycTaHoBABamMe B MOJSIOBUH-
KATe Ha arHetata OT KonpuBlieHckaTa
nopoga. — 63,47% npu MbXkute n 61,88%
npu XeHckute, cpewwy 57,88% npu MbX-
knte n 59,36% npu XeHckuTe arHeta oT
CpepHocTaponiaHuHckata nopoga. [lo-
BMCOKM OTHOCUTENHU LAN0BE Ha KOCTUTE Y
TABLCTUHUTE Ca YCTaHOBEHW B TpynuyeTarta
Ha arHeTara oT CpefHocTaponiaHuHckaTa
nopoga, cboTBeTHO 25,95% u 27,48% 3a
Koctute u 16,17% un 13,16% 3a TNbLCTU-

Table 6 presents the data on the
meat, bone and fat content of the
individual parts of the carcass after
boning, in percentages. The results show
that the highest meat percentage is found
in male lambs of Srednostaroplaninska
breed — 67,99% and for male lambs of
Koprivshtenska breed - 67,21%. The
differences between females in an
international aspect are small and
insignificant. In both studies, male lambs
are superior to females. The bones have
a higher relative share in the leg in the
female lambs of Srednostaroplaninska
breed — 26.15% while it is much lower in
the males — 23.12%. The male lambs of
Srednostaroplaninska breed have the
highest relative fat share in the leg —
8.89%, while it is the lowest for the lambs
of Koprivshtenska breed — 7.29%.

Males and females of
Koprivshtenska breed have a higher
relative meat share in the shoulder
(63.85% and 63.20%), the neck (69.20%
and 67.20%), the loin (64.03% and
67.91%), the tail (30.61% and 36.70%),
the chest (56.33% and 54.76%), which
we associate with the lower content and
relative share of bones and fat in the
individual parts of the carcass. Fats have

the highest relative share in the
abdomen. Lambs of
Srednostaroplaninska breed have

deposited more fat in this area, with a
relative share of 49.33% for males and
43.49% for females, compared to 29.40%
and 33.33% for Koprivshtenska lambs.
Greater relative share of the meat
as a whole is found in half of the lambs of
Koprivshtenska breed. — 63.47% for
males and 61.88% for females, compared
to 57.88% for males and 59.36% for
female lambs of Srednostaroplaninska
breed. Higher relative proportions of
bones and fat were found in the
carcasses of the lambs of
Srednostaroplaninska breed, respectively
25.95% and 27.48% for the bones and
16.17% and 13.16% for the fat compared
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HUTe, cCcpaBHeHM C  KonpuBlieHckaTta
nopoga, KbAeTto KocTute ca 24,65% wun
25,74%, a TnbCcTUHUTE 11,88% 1 12,38%.

CbOTHOLLEHNETO KocTu:Meco (koe-
PULUMEHT Ha MECOLANHOCT) MPU MBXKUTE
arHeta ot CpegHocTapornjaH1MHcKara nopo-
pa e 1:2,23, a npu xeHckute 10 e 1:2,16.
Mpn MbXKMTE arHeta oT KonpuslieHckaTta
nopoja Tosa CbOTHOLLEeHKe e 1: 2,57, a npu
XeHckuTe 10 e 1: 2,40. Te3n pesynratu ca
nokasarenHu 3a no-gobpute mMecopaliHu
KayecTBa Ha arHeTtara OT KonpuBlieHckaTta
nopoga.

Tabnuuya 6. CbabpxaHue Ha Meco, KocC
Tpyna, B %

to Koprivshtenska breed, where bones
are 24.65% and 25.74%, and fat is
11.88% and 12.38%.

The ratio of bones: meat (meat
coefficient) in male lambs of
Srednostaroplaninska breed is 1. 2.23
and for females it is 1: 2.16. In male
lambs of Koprivshtenska breed, this ratio
is 1: 2.57 and for females it is 1: 2.40.
These results are indicative of the better
meat qualites of the Ilambs of
Koprivshtenska breed.

™M N TNBCTUHUN B OTAE/THUTE 4YaCTu Ha

Table 6. Meat, bones and fat contents in the different parts of the carcass, in %

o Bpat/Neck Mnewka/Shoulder| MosicHnua/Loin byt/Leg
Bpoii/ non
Mopoaa/Breed MECO|KOCTU[T/TbCT.MECO [KOCTM TTCT.MECO [KOCTU [T/TbCT.MECO [KOCTU | TATBCT.
Number/gender|
meatbones| fats |meat bonesffats |meat bonesffats |meat |pones| fats
CpegHocTaponiaHnHCKa 36p. ¢ 64,2927,31| 8,40 |61,42|25,27|13,31/55,81/30,70|13,49|67,9923,12| 8,89
Srednostaroplaninska 36p.¢ 64,27/29,23| 6,50 |61,72|25,10|13,18|51,3030,72|17,97 [66,24/{26,15| 7,61
KonpuBLleHcka 36p. ¢ 69,2023,39| 7,41 |63,85|23,11|13,04|64,03)24,11|11,86|67,21/25,50| 7,29
Koprivshtenska 36p.¢ 67,20/26,16| 6,64 |63,20[24,21|12,59|67,91|124,47| 7,62 [66,4824,97| 8,55
KopemHa vact pbaeH Kow Onawka 060 3a Tpyna
Bpoii/non Abdomen Chest Tails Total of the carcass
Mopopa/Breed
Number/genderimeco|KoCTU[TNBCT.MECO/KOCTUTIBCT [MECO | KOCTUT/TLCT.MECO [KOCTH | T/TBCT.
meatbones| fats |meat bonesffats |meat bones| fatsmeat |pones| fats
CpegHocTaponiaHnHCKa 36p. ¢ 50,67 - 149,33 48,26|34,18| 17,5629,12/36,91| 33,97/57,88/ 25,95 16,17
Srednostaroplaninska 36p.¢ 56,51 - 143,49 53,36/36,35| 10,2930,00/37,00| 33,0059,36/27,48 13,16
Konpusluericka 36p. ¢ (70,54 - [29,46 [56,3332,21 | 11,4630,61/33,67| 35,7263,47/24,65 11,88
Koprivshtenska
Mo OTHOLLEHME Ha Npu3HaLMTe rons- The female and male lambs of

Ma Ob/DKMHA Ha Tpyna, Masika Ab/KMHA Ha
Tpyna 1 o6xBaT Ha 6yTa KOMpUBLLEHCKUTE

Koprivshtitsa breed are superior to
Koprivshtenska lambs

regarding the

arHeta M OT fBaTa nona npeBb3XoxaaTr
cpegHocTaponnaHuHckmTe (Tabnuua 7). Mo
Tes3n NpusHaLyM MbXKWTE arHeTa u oT BeTe
Nopoaun NPEeBBL3XOXAAT XEHCKUTE, HO /1M-
CBa [0CTOBEPHOCT Ha pas/iMKuTe Mexay
TSX, C U3K/TKOUYEHUE HA Pas3/IMKUTE MO OTHO-
LeHMe Ha npu3Haka obxsar Ha byTa mMexay
MBXKWTE arHeTa oT KonpuBLieHckaTa nopo-
[a 1 MBbXKUTE U XeHCkn arHeTta oT Cpeg-
HOCTaporn/iaHMHCKaTta fopoja oOT  efjHa
CTpaHa, 1 XeHcknTe arHeTta oT KonpuBLueH-
cKaTta nopoja v MbXKUTE U XEHCKUTe arHe-
Ta oT CpegHocTaponiaHuHcKata nopoja,
ot gpyra (npu P<0,05).

MpoyyBaHUTe Aena Ha HaTpynBaHe
Ha TNBCTMHM B Tpyna Ha arHetara ca Ha
rbpaAvMTe M NpUM KOpeHa Ha onalkaTa.
Nvncear  mexaynopogHu pasnuuus  no
OTHOLLEHNEe Ha aebenuHaTta Ha T/TbCTUHUTE

characteristics of the great length of the
carcass, small length of the carcass and
measurement of the leg. (Table 7). The
male lambs of both breeds are superior to
females. However, there is no credibility
of the differences between them, except
for the difference in the measurement of
the leg between the male lambs of
Koprivshtenska breed and the male and
female lambs of Srednostaroplaninska
breed on the one hand and female lambs
of Koprivshtenska breed and male and
female lambs of Srednostaroplaninska
breed on the other (at P<0.05).

The examined fat depots in the
lamb carcass are on the chest and at the
tail root. There are no differences in the
thickness of the fat between the male
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npu rbpaMTe Mexay MbXKuTe arHeta oT
AseTte nopoau. Mo cbwus NpusHaK XXeHCKU-
Te arHeta oT KonpuslieHckara nopoga
npeBb3XoXaaT XeHckuTe arHeta ot Cpef-
HOCTaporn/iaHVHcKara nopoAa, kaTo pasnu-
KATE ca maremaTMyecku pgokasaHu (npwu
P<0,05). Te npeBb3xoXgar Mo TO3W Npu-
3HaK U MbXKMTE arHeta OT KonpuBLleH-
ckata n CpepgHocTaponiaHvHckara nopo-
[a, HO pas/iMkMTe He ca MaTteMaTuyecku
JokasaHu. CpeHOCTapOnIaHNHCKUTE MbX-
KM arHeta npeBb3XOXAAT XEHcKUTe OoT
cbluaTa nopoja, Ho pas/iMKUTe OTHOBO He
ca [ocToBepHU. o OTHOLIEeHWe Ha npu-
3Haka gebenuHa Ha T/TbCTUHUTE NPU Kope-
Ha Ha onawkata MDBXKATE W >XEHCKuTe
arHeta ot CpefHocTapon/iaHMHcKkaTa nopo-
Ja npeBb3xoxaar Te3n OT KonpuBLleH-
ckara nopoga c okono 10 mm, kaTto
MeXAynopoAHMTe pasinyma ca maTematu-
yeckn pokasaHu (npu P<0,01). He cbuec-
TBYBAaT MOJIOBY Pa3Nnyus no To3u NpusHak
B pamKuTe Ha npoy4saHuTe nopogu. Mony-
YyeHUTe OT Hac pesynTaru no npoy4ysaHuTe
npusHaum ca 67u3KKn MO CTOWHOCT U
KopecnoHagupar c pesynTtatuTe, nosyvyeHu
oT Stankov (1983), Laleva et al. (2007)
Stancheva et al. (2011).

lambs of both breeds. Whereas, the
female lambs of Koprivshtenska breed
surpassed the female Ilambs of
Srednostaroplaninska breed, as the
differences being mathematically proven
(at P<0.05). They are also superior to
male lambs from Koprivshtenska and
Srednostaroplaninska breed, but the
differences are not mathematically
proven.  Srednostaroplaninska  breed
male lambs are superior to females of the
same breed, but the differences are
unreliable again. Regarding the fat
thickness indicator at the tail root, male
and female lambs of Srednostaro-
planinska breed are superior to
Koprivshtenska breed by about 10 mm,
as the international differences being
mathematically proven (at P<0,01).

There are no gender differences in this
indicator within the studied breeds. Our
results are similar in value and
correspond to the results by Stankov
(1983), Laleva et al. (2007) Stancheva et
al. (2011).

Tabnuua 7. JINHENHN U3MEPEHUSA Ha OXlafeH Tpyn u Tonorpadycka nokasmsaumsi

Ha T bCTUHNTE B Tpyna

Table 7. Linear dimensions of the cooled carcass and topographical location of

the fat in the carcass

Mopopa/Breed non | Fonama gbmkrHa |Masnka gbmkuHal O6xeat Ha 6yta | TAbCTUHM Npy | TABCTUHN Npu
gender| Ha Tpyna Ha Tpyna Leg ropaurte KOpeHa Ha
Great length of | Small length of | measurement, | Fats at chest, onawkata
carcass, carcass, Fats at tail root,
cm cm cm mm mm
X #SX c X *SX c X *SX c X *SX c X *SX c
CpeaHocTapornaHuHcka) ¢ | 66,331,252 (3,28 [53,33+0,577/1,8823,00+0,467%3,5553,1+1,177 (3,84(57,4+0,666*%2,01
Srednostaroplaninska ¢ | 59,001,632 [4,81[52,33+0,7182,3822,67+0,272%2,08443,3+0,720%2,8857,2+1,086*43,32
KorpusLLeHcka ¢ | 70,00+1,280 [3,1860,67+2,678[7,6529,33+0,719*4,25/53,2+1,010 [3,2947,4+0,747*2,73
Koprivshtenska e | 68,00+1,247 [3,1857,67+2,596(7,8027,33+1,088+6,9060,6+1,249%3,57/47,1+0,870*%3,20

* NlocToBepHOCT Ha pasnukute npu P<0,05 / Credibility of differences P<0,05
** locToBepHOCT Ha pasnukute npu P<0,01/ Credibility of differences at P<0,01

N3BOAN CONCLUSIONS

MbXkute arHeta OT KonpuBLEH- Male lambs of Koprivshtenska
CkaTa nopoga nposiBaBaT MNO-BUCOK WH- | breed show higher growth intensity
TEH3UTET Ha pacTex, B CpaBHeHWe c arHe- | compared to the male lambs of

TaTa oT cbwus non ot CpepgHoctaponnia-
HWHCKaTa rnopoja, kato 6enexar cpegeH
AHeBeH npupacT 0,214 kg. Toii e ¢ 13,1%

Srednostaroplaninska breed, as their
average daily gain is 0.214 kg. It is 13.1%
higher than the male Ilambs of
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Mo-BMCOK OT NpupacTa Ha MbXKUTE cpes-
HOCTapon/aHvHCkn arHeta — 0,186 kg.
MBXKUTE U XEHCKM arHeta OT Konpus-
LLleHcKaTa nopoja nocrturar noytu egHa-
KbB abCOMOTEH U CpeeH AHEBEH NpupacT.
MbXxkute arHeta ot CpegHocTapo-
nnaHWHckara nopoga peanusupar 1 kg.
npupact ¢ 4,38% no-manko KEP u c
5,85% no-manko MNCY ot Te3n cbC ChbLyms
non ot KonpwuBlieHckarta nopoga. >XeH-
CKuTe arHeta OT KonpwuBLieHckaTa nopo-
Ja uspasxogsar 3a 1 kg. npupacT cbC
7,14% no-manko KEP u cbc 7,20% no-
Manko lCY, B cpaBHeHMe C Te3u OT
CpepfHocTaponiaHMHckaTa nopoja.
MBbXKUTE W XEHCKM arHeta oT
KonpuBlieHckata nopoga nocturat no-
BMCOK KNnaHuyeH paHgemaH — 43,89% u
42,91%. C Hai-HUCKM CTOMHOCTW NO TO3M
NpU3HaK ca >XeHckute arHeta ot CpefHo-
cTaponnaHuHckarta nopoga 41,66%.
Mo-ronfm oOTHOCUTENEeH AN Ha
MEeCOTO B MOJIOBUHK/TE € YCTaHOBEH Mnpwu
arHetara ot KonpwuBLieHcKaTa nopoja —
63,47% npn MbXKMTEe M 61,88% npwu
XeHckuTe, cpewy 57,88% npu MbXKUTE 1
59,36 npwu xeHckute arHeta oT CpegHo-
cTaponsiaHuHckara nopoja.
KoedhymeHTbT Ha MecogaliHocT e
no-ByCOK npu arHetata oT KonpuBLieH-
ckata nopoga. CbOTHOLIEHMETO KOCTU:MECO
npu tax e 1:2,57 npu mbxkute n 1:2,40 npu
XEHCKUTe, [oKato npu cpegHocTaponna-
HUHCKUTE arHeta TO € CbOoTBeTHO 1: 2,23 un
1: 2,16. lMo-pobpute MecogaiHn kavecTsa
Ha arHeTarta oT KonpuBLlieHckaTa nopoga ce
ObXaT U Ha MO-BWCOKWTE CTOMHOCTW Ha
npusHauuTe rofisiMa U Maska Ab/HKMHA Ha
Tpyna n obxeBaT Ha OyTa, Kakto M Ha Mno-
HVCKOTO CbAbpXaHWe Ha KOCTU U TIbCTUHN
B Tpyna.

BNATOJAPHOCTIU
KbM WIMK3 rp. TposH, nabopatopeH
komnsekc n OPLMIIO — rp.TposH

Srednostaroplaninska breed - 0.186 kg.
Males and females of Koprivshtenska
breed achieve almost the same absolute
and average daily gain.

The male lambs of Srednostaro-
planinska breed make 1 kg gain with
4.38% less FUG and 5.85% less IDP than
those of the same gender of
Koprivshtenska breed. The female lambs
of Koprivshtenska breed spend with
7,14% less FUG and 7,20% less IDP on 1

kg of gain compared to those of
Srednostaroplaninska breed.
Males and females of

Koprivshtenska breed achieve a higher
slaughter yield — 43.89% and 42.91%.
The lowest values for this characteristics
are 41.66% for female Ilambs of
Srednostaroplaninska breed.

Greater relative meat share in the
halves was found in the lambs of
Koprivshtenska breed - 63,47% in the
males and 61,88% in the females, against
57,88% in the males and 59,36 in the
female lambs of Srednostaroplaninska
breed.

The coefficient of meat yield is
higher in the lambs of Koprivshtenska
breed. The ratio of bones: meat is 1. 2.57
for males and 1: 2.40 for females, while
for lambs of Srednostaroplaninska breed
itis 1: 2.23 and 1: 2.16. The better meat
qualities of the lambs of Koprivshtenska
breed are due to the higher values of the
big and the small length of the carcass
and the measurement of the leg, as well
as the lower content of bones and fat in
the carcass.
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PE3IOME

Llenta Ha ToBa n3cnegsaHe belle aa
Ce CpaBHW MJleyHata MpOAYKTUBHOCT Ha
OBLIe Ha NbpBa Nakralunsa Npu nawa Ha caTo
N ecTecTBeHO nacuuie. 3a Tasu uen 6axa
nsnonssaHu 40 oBLE Ha MbpBa NakTaums ot
nopogara YepHornaea nneBeHCKa OBLA,
pasgeneHn Ha 2 rpynu. Bcska rpyna ce
cbCToelle ot 2 noarpynu: 10 paHHo 3ansio-
JeHn oBUe Ha 7-8 meceyHa Bb3pacT u 10
TakmBa, 3annogeHn Ha 1,5-rogMwHa Bb3-
pact. OBLeTe nacsxa Ha ecTecTBEHO nacu-
Lie B paBHVMHEH paiioH 1 Ha CATO nacuiie ot
exosa rnaemya (Dactylis glomerata) (25 kg
ha') u ecnapseta (Onobrychis viciifolia)
(120 kg ha™) B cboTHOLeHMe 1: 1 OT ceunt-
6eHaTa HoOpMa, 3acATO 2 TOAUHW npeau
nposexaaHe Ha onuta. belle ycTtaHOBEHO,
Yye [enbT Ha XUTHUTE KyNTypu Bapupa oT
69% a0 80% oOT 0bwma AN Ha TpesuTe B
€CTeCTBEHOTO M CATOTO naculle npes Tpe-
TaTa roguHa ot Beretauusta. He ce Habsto-
[JaBaTr [LOCTOBEpPHM pas3/iMumMa B M/eyHarta
NPOAYKTMBHOCT Ha OBLETe Npu nawa Ha
€ecTecTBeHO wnu cATo nacuuie. [o6utoTo
M/ISIKO OT 3ar/I0f4eHNTE U OarHeHn A3BU3KU
e C 26% no-BUCOKO B CpaBHEHWE C TOBA,
[OBUTO OT paHHO 3an/iofeHUTe N oarHeHu
lwmneTa, He3aBUCUMO OT BMAa Ha NacuLLeTo
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SUMMARY

The purpose of this study was to
compare the milk production of first
lactation sheep grazing on temporary and
natural pastures. For this purpose 40
ewes at first lactation from Pleven
Blackface breed were used, divided into 2
groups. Each group consisted of 2
subgroups: 10 early impregnanted sheep
at 7-8 mounts of age (IS-7/8m.) and 10
impregnanted sheep at 1.5 years of age
(IS-1.5y.). Sheep was grazing on natural
pasture in lowland and on temporary
pasture of cocksfoot (Dactylis glomerata)
(25 kg ha™) and sainfoin (Onobrychis
viciifolia) (120 kg ha™) in a ratio of 1:1 by
sowing norm and was seeded 2 years
ago. The share of grasses ranged from
69% to 80% of the total grass composition
for the natural and temporary pastures in
the second year of vegetation. There were
no significant differences in the milk
production of sheep grazing on natural or
temporary pastures. The milk yield of IS-
1.5y. was 26% higher compared to that of
IS-7/8m., regardless of the type of pasture
for a period of 4 weeks.



3a nepuog ot 4 cegmuum. [enbT Ha mas-
HVHUTE B MJ/ISKKOTO € 3HAYUTEsIHO MO-BUCOK
npy oarHeHute wwuneta (8,2%), B cpaBHe-
HVe C TO3M Npu oarHeHuTe A3BU3KU (8%),
He3aBWCMMO OT BMAA Ha nacuvuieto. Hava
[OKa3aHN pasiMuns B CbAbPXaHWETO Ha
6enTbK, /1aKTo3a M cyx 6e3macsieH ocTaTbk
B M/ISIKOTO Ha OBLIETE Ha MbpBa JslaKkTauus
npu nalla Ha ecTecTBEHO W CATO nacuLle.

KntouoBn aymu: oBLe Ha nbpBa
nakrauusa, mneyHa npoaykTUBHOCT, CATO
nacuiie, eCTecTBeHO nacuiie

yBO/[,

OBLEBBACTBOTO, KaTo CPeAcTBO 3a
ocurypsiBaHe Ha [OOXOAM U CPeAcTBO 3a
U3non3saHe ¥ NogAbpXaHe Ha naculiHuTe
ekocuctemn, MHOro nobpe ce BhucBa B
nporpaMmMTe 3a pasBuTME Ha CesckuTe
paiioHu. B HallaTa cTpaHa TpaguLMOHHO ce
pasBMBa MJIEYHOTO OBLIEBBLACTBO, OBLIETE
3a Meco 3aemMaT MHOr0 Ma/TbK OTHOCUTENEH
pan. [opogata YepHornaesa MneBeHCKa
oBua (UMNO) e cpep Han-MHOro6ponHNTE OT
MIeYHMTE MeCTHM NOopoAn B Halwlarta cTpa-
Ha. YBennuyaBaHeTO Ha foiHaTa MIevyHoCT
Ha oOBUETe Hanara onNTUMU3NpaHE W
U3MNo/si3BaHe Ha Uenusi UM pPenpoayKTUBEH
noTeHuMan oT C€aMoTO UM paxjaHe Ao
6pakyBaHeTo 1M (Todorov, 2007; Simeonov,
2013; Todorov, 2013; Todorov et al., 2013;
Todorov and Simeonov, 2013; Todorov and
Aleksandrov, 2013).

YCcTaHOBEHO e, Ye cpen BCUYKM
rnokasaTenu, HMBOTO HAa XpaHeHe, CbOT-
BETHO OCUIypeHoCTTa C eHeprus n npo-
TEeMH e rnaBeH hakTop, KOWTO OKasBa
BNNSAHWE BBbPXY KO/IMYECTBOTO N CbCTaBa
Ha MSKOTO, Hali-Beye Mnpu oOBLETE C
M/1Ie4yHo HanpasneHue (Bocquier and
Caja, 1993; Agabriel et al., 1995; Bencini
and Pulina, 1997; Bocquier et al., 1997).
BucokomneuyHoTo OBLEBB/ACTBO Ce pa3Bu-
Ba B paiioHM C J406pU dhypakHM Bb3MOX-
HOCTU 3a nawa npe3 nposIeTHO-/IeTHUA
nepuog v 3a NPOU3BOACTBO Ha rpybu
hypaxu C BWCOKO KayecTBO. XpaHuTtes-
HUSA CbCTaB Ha eCTeCTBEHWTE N CcATUTE
nBaju Bapupa 3HauyuTesIHO No OTHOLle-
HMEe Ha KayecTBO B 3aBMCMMOCT OT TPEB-
HUTEe BMAOBE W OT (pasara Ha pasBuTue
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The proportion of fat in mik was
significantly higher in 1S-7/8. (8,2%)
compared to IS-1.5y. (8%), regardless of
the type of pastures. There were no
significantly differences in protein, lactose
and total solids content in milk of sheep
grazing on temporary and natural pasture.

Key words: first lactation sheep,
milk  production, temporary pasture,
natural pasture

INTRODUCTION

Sheep farming as a means of
providing income and a means of using
and maintaining grassland ecosystems is
very well suited to rural development
programs. In our country, milk sheep are
traditionally developed, sheep meat
occupy a very small share (Stankov et al.,
2007). The Pleven blackface sheep breed
(PBFS) is one of the most numerous of
local dairy breeds in our country.
Increasing dairy milk yield of sheep need
to optimize and use throughout their
reproductive potential since birth to their
rejection (Todorov, 2007; Simeonov,
2013; Todorov, 2013; Todorov et al.,
2013; Todorov and Simeonov, 2013;
Todorov and Aleksandrov, 2013).

It was found that among all the
indicators, the level of nutrition,
respectively the availability of energy and
protein, is a major factor affecting the
quantity and composition of  milk,
especially in milk of sheep (Bocquier and
Caja, 1993; Agabriel et al., 1995; Bencini
and Pulina, 1997; Bocquier et al., 1997).

Highmilk sheep breed develops in areas
with good forage with  grazing
opportunities during the spring-summer
period and for the production of high-
quality  roughage. The nutritional
composition of natural and temporary
pastures varies considerably in terms of
quality depending on the grass species
and the plant phase of vegetation



Ha pacTteHussTa (Todorova and Kirilov,
2002; Vasilev, 2006, 2008; Vasileva and
llieva, 2016; Stoycheva et al.,, 2017).
OOGWKHOBEHO eHepruiiHaTa XpaHUTENHOCT
Ha 3eneHuTe doypaxm, 3aBucn ot gena Ha
6060BUTE KYyNTypW, KOETO € CBbp3aHo C
Mo-BMCOKOTO CbAbPXaHWe Ha MNpPOTENH,
CbOTBETHO M KQ4eCcTBOTO Ha nawara e no-
[0o6po. TpeBOCTOAT OT eCcTecTBeHUTE
nvBagM M nacvwa y Hac Hai-4ecto mma
cnegHnst 6oTaHnyeckn cbceTas: 70-80%
XnUTHW, 10-15% 6060BM 1 10-15% papyru
TpeBu (Todorova and Kirilov, 2002; Ali,
2006). B cATUTE TPEBOCTON CE KOHTPOIN-
pa CbOTHOLUEHMETO MEeXAY >XUTHUTE U
6060BUTE KYNTypW, TOBa nogob6bpsiea He
camMo XpaHuTenHarta CTOWHOCT, HO yBesnu-
yaea 1 gobuea (Vasileva and llieva, 2012;
lieva and Vasileva, 2016). Haii-uecto
CpelwaHn ca: efHOTOAMULIHUTE KUTHWU,
6060BU CMECKM, TPEBHU CMECKM, KaKTO U
MHOTFOTOAULLHUTE XWUTHO-6060BU CMECKU
(Kirilov and Vasileva, 2016; Vasilev, 2006,
2008).

CbyeTaBaHeTO Ha MeTofa 3a
3anioxiaHe Ha >XEHCKUTE >XUBOTHW B
rogvHaTa Ha paxfaHe ¥ nawarta Ha cATu
N ecTeCTBEHW TPEeBOCTOW MNpe3 JSieTHUS
nepuog Ha XxXpaHeHe W OTrexgaHe ca
efHN OT MoAxoauTe 3a MnoslydyaBaHe Ha
rnoeseye M/SKO, KOeTO 6elle B OCHoBaTta
Ha HacTOSILLETO NpOy4YBaHe.

LlenTa Ha npoy4yBaHeTO bewle aa
Ce CpaBHM M/IeYHa NPOAYKTUBHOCT Ha
OBLIE Ha MbpBa NakTauus npy nawa Ha
CATO M €CTECTBEHO nacuLLe.

MATEPWNAN N METO4WA

ExkcnepumeHTBLT Gelle npoBefeH B
WHcTutyTa no  doypaxkHu Kyntypu, rp.
MneBeH. 3a Ta3n Len 68xa U3N0N3BaHU
40 oBuUe Ha nbpBa Nakrauusa ot lneBeH-
cka YepHornasa oBLa, pasfeneHn Ha 2
rpynu, ot no 10 xuBoTHWU. Bcsaka rpyna ce
cbCToewe oT 2 nogrpynu: 10 paHHOo
3annofeHn oBLe Ha Bb3pacT 7-8 meceua
(oarHenn wwnneta) n 10 3annogeHn oBue
Ha 1,5-roguHa Bb3pacT (0arHeHu A3BuU3-
Kn). OBLEeTe 6sxa pasfenieHu Ha rpynu no
MeTo4a Ha aHano3uTe: fOoiHa M/IEYHOCT,
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(Todorova and Kirilov, 2002; Vasilev,
2006, 2008; Vasileva and llieva, 2016
Stoycheva et al., 2017). Usually, the
energy feed of green forages depends of
the roportion of legumes crops, which is
associated with higher protein content is
higher, respectively, and the quality of
grazing is more better. The most common
of the natural pastures and meadows in
our country most often has the following
botanical composition: 70-80% grasses,
10-15% legumes and 10-15% other
grasses (Todorova and Kirilov, 2002; Ali,
2006). In the temporary pastures, the ratio
between grass and legume is controlled,
this improves not only the nutritional value
but also increases the yield (Vasileva and
llieva, 2012; llieva and Vasileva, 2016).
The most common are the annual
grasses, legumes, grass mixtures, as well
as the perennial grasss-legumes mixtures
(Kirilov and Vasileva, 2016; Vasilev 2006,
2008).

The combination of the method of
impregnation of female lambs in the year
of birth and the grazing on temporary and
natural pastures during the summer
period of feeding is one of the approaches
to obtaining more milk, which was the
basis of this study.

The purpose of this study was to
compare the milk production of first
lactation sheep grazing on temporary and
natural pastures.

MATERIAL AND METHODS

The experiment was carried out at
the Institute of Forage Crops, Pleven. For
this purpose 40 ewes at first lactation from
Pleven Blackface breed were used,
divided into 2 groups of 10 animals. Each
group consisted of 2 subgroups: 10 early
impregnanted sheep at 7-8 mounts of age
(IS-7/8m.) and 10 impregnanted sheep at
1.5 years of age (IS-1.5y.). Sheep were
separated in groups according to the
analogue method: milk production, days
after lambing, live weight and body status.



OHW cnep oaresaHe, XuBo Terno n OTC.
ArHeTaTa 6sixa 0TOMTK 25 AHW crepf pax-
[AHeTOo 1 OBLETE BM1A30Xa B eKCNepruMeH-
Ta 35 AgHu cnep oareaHe (Simeonov,
2013). NMpoAbMKMTENHOCTTA Ha ekcnepu-
MeHTa 6elue 28 gHu (4 cegmumum).

Mo BpemMe Ha onuTHUA nepuopg e
KOHTPO/IMPAHO eXeOHEBHO Ha[0eHOoTo
M/ISIKO, a B ABa nocrsiefioBaTeNiHn AHu OT
cegMuuaTa € KOHTpo/MpaHa WHAUBM-
JyanHaTa MJ/IEYHOCT Ha BCSlka OBUA.
CbcTaBbT Ha MNSKOTO Gelle onpeaensH
BCAka cegmuua Ha anaparta Milko Scan,
Mogen 133.

Mo Bpeme Ha nmawlaTta BCUYKM XWU-
BOTHM 6sxa AONb/HMTENHO nogxpaHBaHu
¢ 0,4 kg uapeBUYHO 3bPHO Ha AEH.

OBLeTe nacsxa Ha ecTeCcTBEHO nacu-
we (N 43 ° 23,312 'EO 24 ° 34,856', Haga-
Mopcka BrcovmHa — 230 m) 1 Ha CATO nacu-
we oT exosa rnasuua (Dactylis glomerata)
(25 kg ha') u ecnapseta (Onobrychis
viciifolia) (120 kg ha) B cboTHOweHMe 1:1
OT HopMa 3a ceutba, KoeTo GeLle 3acaTo 2
roguHn npegm onvta ¢ osuete. OBLUeTe na-
cAXxa Ha ecTeCTBEHOTO Macuile C HavasHa
BMCOYMHA Ha TpeBOoCToA OT 9 0 45 cm U Ha
CATO nacuile, CbOTBETHO: 0T 25 A0 65 cm B
Kpas Ha nepuofa. Bcsaka cegmuua no Bpe-
Me Ha MbpBU NOAPacT 6s1xa B3eMaHn Npobu
OT [BaTa BMAa NacuLHW TpeBOCTOM 3a
onpefensiHe Ha [06KB, GOTAHNYEH U XUMU-
YeH aHanu3. BOoTaHW4YHMAT CcbCTaB Gelle
onpefeneH upes pasfensiHe U npeTernsiHe
Ha KOMMOHEHTWUTE Ha TPEBOCTOS Ha XUTHU
KynTypy, 6060BU KynTypu u nnesesu. Ha
n3cyLlleHuTe U CMJIeHU Npobu Gelwe ornpe-
[eNneHo CbAbPXaHWEeTO Ha CyXO BELLEeCTBO
npy 105 C° po nocTtosiHHo Terno (no BDS-
ISO 6498). OnpeaeneHun ca: CypoB NPOTENH
(€M) no Kjeldahl (no BDS-ISO 5983) cyposu
MasHuHM (CM) (no BDS-ISO 6492); cyposu
BnakHuHn (CBn) (no AOAC, 2007); cypoBsa
nenen (MB) (no BDS-ISO 5984). [aHHute
OT onuTuTe ca 06paboTeHn CTaTUCTUYECKU
C OTuMTaHe Ha cpegHaTa CTOMHOCT (X) u
HellHaTa rpewka C npularaHeTo Ha
crtatuctuyecka nporpama MS Office 2007.
JlocToBEpHOCTTa Ha pas/iMkata Mexay
CTOMiHOCTUTE € onpejensHa ypes npunara-
He Ha t-test (no CTIOAEHT) M CTeneH Ha
poctosepHocTt P > 0,05.
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The lambs were weaned 25 days after the

birth - and the sheep entered the
experiment 35 days after lambing
(Simeonov, 2013). The experimental

period lasted 28 days (4 weeks).

Throughout the experimental period
the daily milk yield from each group was
controlled and in two consecutive days of
the week the individual daily milk yield
was controlled.The milk composition was
determined every week by Milko Scan,
Model 133.

All animals during the grazing were
fed on 0.4 kg of maize grain per day.

Sheep was grazing on natural
pasture (NP) in lowland (N 4323,312' ;
EO 24 34,856'’; altitude — 230 m.) and on
temporary pasture (TP) of cocksfoot
(Dactylis glomerata) (25 kg ha™) and
sainfoin (Onobrychis viciifolia) (120 kg
ha™) in a ratio of 1:1 by sowing norm and
was seeded 2 years ago. The sheep was
grazing on natural pasture with start grass
height from 9 to 45 cm. at the end and
temporary pasture respectively: from 25 to
65 cm. Every week an area of 1m2 was
cut four times and the biomass was
weighed to determine the yield. Botanical
composition was  determinated by
separation and weighing of grass and
legume components.

Dry matter content (DM) at 105° C, to
constant weight (BS-ISO 6498), crude
protein (CP) to Kjeldahl (BDS-ISO 5983),
fat (BDS-ISO 6492), crude fiber (CF)
(AOAC, 2007) and ash (BDS-ISO 5984)
were determined.

The data from the experiments were
statistically analyzed by reporting the
average (x) and its error ( = Sx) with the
application of statistical program MS
Office 2007. The accuracy of difference
between the values is determined by
applying a t-test (in Styudent) and
confidence level P > 0.05.



PE3SYNTATU N OBCBbXOAHE
CoabpxaHueto Ha CI npu cAToTO
nacve Hamanasa c 26,1%, gokato npu
€CTeCTBEHOTO HaMasisiBaHeTo e no-cnabdo
n3paseHo, CbOTBETHO C 21,5% 3a
nepvoga ot 4 ceamuum (Tabnuua 1).

RESULTS AND DISCUSSION
The decrease of CP in the
temporary pasture was 26.1%, while in
the permanent pasture the decrease was
less expressed, respectively 21.5% for the
period of 4 weeks (Table 1).

Ta6nuua 1. XuMuyeH cbecTaB Ha nacua, g kg™ CB
Table 1. Chemical composition of pastures, g kg™ DM

CB/DM Cn/CP CBn/CF CM/Fat MB/Ash BEB/NFE
EctectBeHo nacuue / Natural pasture
1-2 cegmuua  218.70 218.95 163.30 56.60 100.41 460.75
1-2 week +5.81 +3.95 +20.81 16.31 +3.52 +14.05
3-4 cegmmua  288.91 171.85 216.50 43.50 109.45 458.70
3-4 week +7.01 16.15 +30.2 +0.70 +3.75 +28.50
CaTto nacuuie / Temporary pasture
1-2 cegmuua  212.92 206.00 217.20 41.70 94.40 440.80
1-2 week +1.43 +6.30 *26.75 +6.40 +10.1 +13.05
3-4 cegmuua 257.42 152.20 294.20 30.60 88.80 434.30
3-4 week +3.92 +16.55 +11.51 +0.05 +0.72 +5.83

CoabpxaHueto Ha CBn e Hamans-
Nno CcboTBETHO C 24,6% wn 26,0% 3a
eCTeCTBEHUss M CcATUA TpeBocTol 3a 4
cegmuum. To-BMCOKOTO CbAbpXaHue Ha
CIT n HuckoTo HMBO Ha CBn B Havanoto
Ha nawara (1-4 cegMmuun) He ca Heovak-
BaHW, a C HanpeABaHeTo Ha Beretauusara
ce Habnwpgasa HamansBaHe Ha CIl n
nosuwasaHe Ha CBn. Cartoto nacuwe
uMa no-6bp3 TeMN Ha pacTeXx B cCpaBHe-
HMEe C ecTecTBEHOTO nacuuie u goctura
no-BMCOK A06MB, HATpynBalikn NO-roieMm
KO/MmMyecTBa CyXO BeLecTBO Ha efuHuua
naow,. Jo6uBbT Ha CyxOTO BELLECTBO €
noseye OT 3 MbTU MO-BUCOK B CATOTO Na-
cuLe, B cpaBHeHMe C TO3M Mpu ecTecTse-
HOTO naculie, cpaBHsBaiku nbpBarta U
nocnefHarta ceaMmua Ha ekcrneprMeHTa
(Tabnuua 2).

The content of CF decreased by
24.6% and 26% respectively for natural
and temporary pastures for 4 weeks.
Higher content of CP and low of CF at the
beginning of the grazing period (1-4
weeks) were regular, then with the
advancing of the vegetation period there
was a decrease in the CP and increase of
the CF. The temporary pasture grasses
had a faster growth rate compared to the
natural pasture grasses and reached a
higher  vyield, accumulating large
quantities of dry matter per unit area. Dry
matter yield was more then 3 times
higher in the sown pasture compared to
that of the permanent pasture in the first
and last week of experiment (Table 2).

Tabnuua 2. o6us (CB) 1 60TaHMYeH CbCTaB (KUTHN:6060BM:N1IEBENN)
Table 2. Yield (DM) and botanical composition (grass:legume:other)

Cegmunua / Week I Il Il v
EctectBeHo nacuue / Natural pasture
kg ha™ 498.8+114.1 1086.1+131.0 1673.5+139.4 2503.3+194,7
X:6:nn/gr:leg:other 75:14:11 75:16:9 77:17:6 69:22:9

Caro nacuuie / Temporary pasture

1459.3+217.7
80:14:6

kg ha™
X:6:nn/gr:leg:other

3627.6£366.5
76:17:7

5705.9+387.7
75:18:7

8195.9+587.2
79:15:6
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[JenbT Ha KUTHWUTE KynTypu e
cXofeH npu agaTta BuAa nacuwia (cato m
ecTecTBeH0). [lenbT Ha XWUTHWUTE TPpeBwu
Bapupa oT 69% pao 80% OT 06WOTO Cb-
[ObpXaHue Ha TpeBuTe Npu ecTeCTBEHOTO U
CATOTO Macuvlle npe3 BTopaTa roguHa Ha
pactex. Jenbt Ha 6060BUTE KyNTypn e
cpefHo 17% B ecTecTBEHOTO nacuuie wu
16% B cATOoTO nNacuwe. JaHHUTe CbOT-
BETCTBAT Ha pe3ynratute nosiydyeHn m ot
apyrn astopu (Vasilev et al.,, 2005, Al
2006; Vasileva, 2011) u ce cuutatr 3a
TUMWYHM 3a eCTeCTBEeHWUTe W CATUTE nacwu-
Wa B Hawarta cTpaHata. MNpubansntenHo
€/[lHaKBOTO CbAbpXaHne Ha 6060BU KyTypu
B €CTeCTBEHOTO W CATOTO Mnacuwe e
npuyvMHa 3a He3HaunTesSIHUTE Pas/ikM 1 B
XpaHuTesiHata CTOMHOCT Ha [fBaTa Buaa
nacviia, uspaseHn B A06GUTOTO MAsAKo. He
ce HabniwogasaT [OCTOBEPHW pas3nnums B
cpefHarta [HeBHa MJIEYHOCT Mpu OBLE Ha
nbpBa NakraumMs nNpu nawa Ha cATo u
ecTeCcTBEHO nacuile npes 4-ceMUYHUA
onuteH nepuog (Tabnmuya 3).

The proportion of grass
components was similar in the two types
of pastures (temporary and natural). The
share of grasses ranged from 69% to
80% of the total grass composition for the
natural and temporary pastures in the
second year of vegetation. The share of
the legumes was 17% on average in the
natural pasture and 16% in temporary
pasture. The data correspond to the
results of other authors (Vasilev et al.,
2005; Vasileva, 2011) and they are
considered typical of the country’s natural
pastures. The same proportion of
legumes in the natural and sown pastures
was the reason for the small differences
in the nutritional value of both types of
pastures expressed in the milk vyields.
There were no significant differences in
the average daily milk vyield of first
lactation sheep grazing on temporary and
natural pastures during the 4-week period
(Table 3).

Tabnuuya 3. KonnyectBo 1 cbCTaB Ha M/ISIKOTO
Table 3. Milk production and composition

Jove " OSUORSTS i oramsfaxon, P ST
Sheep groups . . . Fat, Protein, Lactose, .
Daily milk  Total milk per % % % Total Solids,
yield, | sheep, | %
EctecTtBeHo nacuue / Natural pasture
”J”l’;eg%":ﬁ)"”‘” 0.715%0.083 20.02°+0.121 8.32°+0.23 6.32°+0.35 5.08°+0.49  11.89°+0.75
L'-“:?E‘i"'s""ya)”"” 0.893"+0.087 25.00+0.143 8.09°+0.26 6.37°+0.38 5.19°40.45  11.97%+0.69
CsaTo nacuie / Temporary pasture
”J”’I‘S‘*T(';‘/'g';;""’" 0.758%+0.073 21.22°+0.114 8.26°+0.39 6.30°+0.32 5.17°+0.22  11.93°+0.68
L'-“:?E‘i"'s""ya)”"” 0.958"+0.095 26.82'+0.123 8.00°+0.34 6.29°+0.22 5.20°40.32  11.92%+0.69

*PesyntaTute B KO/I0Ha, 0603HaYeHa C pa3nnyHu 6ykBK, ca C 4OCTOBEpPHa pasnuka npu P> 0.05
* Results in a column indicated by different letters are significantly different at P> 0.05

O6bwo pobutoTo  MASAKO  3a
nepuoga oT oBueTe (0arHeHW LwimneTa u
O3BU3KW) NpWM  nawa Ha ecTecTBEHO
nacuwia e cboreetHo: 20,0 | n 25,0 |, a
npu nawa Ha CATo nacuule, CbOTBETHO —
21,22 1 n 26,82 |, kaTo pas3nuknte He 6axa
[OCTOBEPHMU.

He ce Hab6niopgasatr [OCTOBEPHMU
pasnuuua B MsieyHaTa MNpoAyKTUBHOCT Ha

The total milk yield of sheep (IS-
7/8m. and 1S-1.5y.) grazing on natural
pasture was 20.0 | and 250 |
respectively, and for the temporary
pasture sheep — 21.22 | and 26.82 |,
respectively, but the differences were not
significant.

There were differences of milk
yield of 1S-1.5y.,, compared to the
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OBLETE NpY Naila Ha ecTecTBEHO UMK CATO
nacuuie. JobMToTO MNSKO OT 3ansiogeHuTe
M OoarHeHW A3BU3KM e C 26% Mno-BUCOK, B
CpaBHeHME C ToBa, A0OUTO OT paHHO 3a-
NnaogeHNTe 1N oarHeHu LwuneTta, He3aBuUCU-
MO OT BuAa nacuweTo 3a nepuog oT 4
cegmmun. To3u hakT Hali-BEpOATHO ce
Ob/DKM Ha Bb3pacTTa Ha 3annoxpgaHe Ha
XnBoTHUTe (Stoycheva and Kirilov, 2014).
HabniogaBa ce o6patHata Kopenauyus
Mexay AobvBa Ha MNAKO U CbAbpXaHUETO
Ha Mas3HWMHM B MASKOTO. [enbT Ha
MasHWHWTE B MJIAKOTO € [OCTOBEPHO MO-
BWCOK MpW oarHeHute wwunietata (8,2%) B
CpaBHEHME C TO3W B MJIAIKOTO Ha OarHeHuTe
A3Bu3kMTe (8%), HE3aBMCMMO OT BuAa Ha
nacuwiara. Hama [OCTOBEpHW pas/imyns B
CbAbpXaHMETO Ha MPOTEWHW, NakTo3a W
cyxusa 6es3maciieH octarbk B M/ISAKOTO Ha
OBLE Ha NbpBa NakTtauuss npu nawa Ha
CATO U eCTECTBEHO NnacuLLe.

n3BOAU
> JenbT Ha XXUTHUTE KyNTypu Bapu-
pa oT 69% o 80% oT 06LWKMaA aan Ha Tpe-
BUTE B €CTECTBEHOTO W CATOTO naculle
npes TpeTata roguHa oT BeretayusaTa.
> He ce HabGnwgaeaT [AOCTOBEPHMU
pasnuuua B MsieyHara npoAyKTUBHOCT Ha
OBUETe MpW nawa Ha ecTecTBEHO WNn
CATO nacuilie npe3 BTOpaTta roavHa oT
Beretayuarta.
> [Jo6MTOTO MNSAKO OT 3aniofeHuTe
W oarHeHu A3BU3KN e ¢ 26% no-BUCOKO, B
CpaBHeHue ¢ ToBa A0OMTO OT paHHO 3anso-
[JEHVTe 1 oarHeHu LiuneTa, He3aBUCUMO OT
BMa NacuvLLeTo 3a nepuog oT 4 ceaMuup.
> [JenbT Ha MasHWHUTE B MJIAKOTO
€ 3HauMTenHo No-BMCOK MpW OarHeHuTe
wwuneta (8,2%), B cpaBHEHME C TO3W Npwu
oarHeHuTe A3BM3KK (8%), HE3ABMCUMO OT
BMAa Ha nacuLieTo.
> Hama pgokasaHu pasnuuma B
CbAbpXaHNeTo Ha 6eNnTbK, NakTo3a u cyx
6e3mMacsieH ocTaTbk B M/ISIKOTO Ha OBLEeTe
Ha nNbpBa nNakrauua npu nawa Ha
€CTeCTBEHO U CATO nacuile.

IS-7/8m., regardless of the type of
pastures. The milk yield of IS-1.5y. was
26% higher compared to that of IS-
7/8m., regardless of the type of pasture
for a period of 4 weeks.

This fact was due to the age of
fertilization of the animals (Stoycheva and
Kirilov, 2014). It was observed the
inverse correlation between the milk yield
and the content of fat. The proportion of
fat in milk was significantly higher in
IS-7/8. (8, 2%) compared to [S-1.5y.
(8%), regardless of the type of pastures.

There were no significantly differences of
protein, lactose and total solids content in
milk of sheep grazing on temporary and
natural pasture.

CONCLUSIONS

> The share of grasses ranged from
69% to 80% of the total grass composition
for the natural and temporary pastures in
the second year of vegetation.

> There were no significant
differences in the milk production of sheep
grazing on natural or temporary pastures
in the second year of vegetation.

> The milk yield of 1S-1.5y. was
26% higher compared to that of IS-7/8m.,
regardless of the type of pasture for a
period of 4 weeks.

> The proportion of fat in milk was
significantly higher in 1S-7/8. (8, 2%)
compared to IS-1.5y. (8%), regardless of
the type of pastures.

> There were no significantly
differences in protein, lactose and total
solids content in milk of sheep grazing on
temporary and natural pasture
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PE3IOME

OBUEBBACTBOTO € TPaAULMOHEH MOA-
0OTpach/l Ha >XMBOTHOBBLACTBOTO B bbara-
pus, pecypc 3a NPOW3BOLCTBO Ha MJISAKO U
Meco, KOWTO fgaBa Bb3MOXHOCT  3a
couMasiHo-MKOHOMUYecka CTabwiHOCT Ha
cenckute paioHn. [Nopopata [neBeHcka
UepHornaBa oOBUA € BTOpa MO 6poi Ha
OBLIeTe OT nopoauTe 3a MNSAKO y Hac. Lienta
Ha HacTosiwata paspaboTka e pJga ce
HanpasWn aHa/IM3 Ha CbBPEMEHHOTO CbCTOSA-
HMe Ha nopojaTa W jJa ce onpegenat
TeHAeHUuunTe 3a pa3BuUTMEeTO U, Bb3 OCHO-
BaTa Ha aHa/n3a Ha AVHamukaTa Ha pasBu-
TMEeTO Ha nopojara B UCTOPUYECKN acrnekT.
3a u3Nb/HEHWe Ha nocTaBeHaTa Uen e
HanpaseH aHann3 Ha pa3BbaHaTa JOKYMEH-
TauMs kaTo ca W3Mnos3BaHu ouLuaiHm
cTaTUCTMYeCKn AaHHM Ha Acoumaumsata 3a
pasBbxaaHe Ha lneBeHckata YepHornasa
oBua, rp. MNneseH. M3nonssaHn ca n ogu-
UMaHU CTaTUCTUYECKU AdaHHU Ha M3X u
ObpxaseH ®oHp 3emenenue. 3a npocneas-
BaHe Ha TeHAeHUMUTEe Ha pasBUTME Ha
nopoga B WCTOPUYECKM acnekT e HarpaseH
06CTOEH aHa/M3 Ha nybnukKauun, KHUIK,
apxuBM M aHHW, CBbp3aHu C NpoyyBaHuA
Ha nopogarta NneseHcka YepHornasa oBUa,
Kato 6a3ara faHHu 6elue NocTpoeHa BbpXy
Hay4HV W MPUNOXHM MaTepuanu nyonuky-
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SUMMARY

Sheep Breeding is a traditional sub-
sector of Livestock in Bulgaria, a resource
for milk and meat production that enables
socio-economic stability of rural areas.
The Pleven blackface sheep breed is the
second largest number of sheep from the
milk breeds in Bulgaria. The aim of the
present study is to analyze the current
state of the breed and to determine the
tendencies for its development based on
the analysis of the dynamics of the breed
development in the historical aspect.

For this purpose an analysis of the
breeding documentation was carried out
using official statistics of the Breeding
Association of Pleven Blackface Sheep
Breed, Pleven. Official statistics of MZH,
Agrostatistics Department and State
Agricultural Fund were also used.

In order to follow the trends of breed
development in historical aspect, a
thorough analysis of publications, books,
archives and data related to studies of the
Pleven blackface sheep was carried out
and the database was built on scientific
and applied materials published from



BaHM oT 1929 po 2018 rogmHa. [NaBHaTa
pasBbaHa Len, nocraBeHa B pas3BbiHaTa
nporpaMa Ha nopojara € HacoyeHa KbM
onaseaHeTo U, KaTo reHeTUYeH pecypc,
npeofosiiBaHe Ha PUCKBLT OT M34ye3BaHe U
yncTonopoaHoTo U pa3sBbxgaHe. CpegHata
[HEeBHA  MJ/IEYHOCT Ha oOBUETe Mofg
CesleKUMOHEH KOHTPOA npe3 AOoMHUA nepuog,
3a nocnegHute 8 roanHn e 0,714 po 0,893 |
Ha [eH, a foiHaTa MIeYHOCT 3a nepuoga e
ot 85,7 po 107,1 |. TMNnopgosuTOCTTa Ha
KOHTpoNupaHuTe ctaga e 110,1-117,2%.
Mpe3 nocnegHWTe roguHW ce Habnwoaasa
yBennyaBaHe Ha 6pos  XKMBOTHW Nof
Ce/leKUMOHEH KOHTPON M paslimpsiBaHe Ha
apeasna Ha nopogara.

Knrouosu aymu: lMneBeHcka
YepHornasa 0OBLA, Cenekumsl, NpoayKTUBHOCT

YBO/,

OBLEBBLACTBOTO € TpaguuMoHeH
noAoTpachb/l Ha >XMBOTHOBBLACTBOTO B
Bbarapusa, pecypc 3a nNpov3BOACTBO Ha
MJ/IIKO M MEeco, KOWTO gaBa Bb3MOXHOCT
3a coumasiHO-MKOHOMMUYecka CcTabunHocT
Ha cesfickuTe paiioHu. MNpe3 80-Te roguHu
Ha MWHaNUA BeK OBUETe Yy Hac gocrturat
noutn 11 mnH. rnaesu (1984) (FAOSTAT,
2018), HO npe3 nepuoga Ha npexoga ot
nnaHoBa KbM nasapHa WUKOHOMUWKa, cnefj-
CTBME Ha CunHata JesvHTerpaums wu
XaoTuyHara /IMKBUAALNSA Ha OKPYMHEeHUTe
KoonepaTuBHU hepMu TeXHUST Bpoii Hamans
Hag 5 nbTWM. B nocnegHute pecetuneTtus
TEHAEHUMs1 Ha HaMa/lleHne Ha 06posi Ha
oBLEeTe ce Habngasa v B Apyry CTpaHu oT
eBponeiickns KOHTUHEHT, OCHOBHO B Cpeau-
3eMHoMopueTo, BankaHCckMs nosyocTpoB U
BputaHckute octposu (Kirilov, 2007), HO
OBLETEe oOcCTaBaT HepasjenHa u4act oOT
nelizaxa Ha cesickuTe paioHu.

OBUEeBBACTBOTO B bbsirapusa kato
CpefcTBO 3a ocurypsiBaHe Ha [oxogu u
CpefCcTBO 3a M3Mo/s3BaHe U noffbpxaHe
Ha naculHuUTe ekocucTemu, ce Bnmuceart
MHOro fobpe B EBponelickute nporpamu
3a CeJICKOTO CTOMNaHCTBO.

Mopopata NneseHcka YepHornasa
OBLA € BTOpa No 6poil Ha oBUETe OT
nopoaute 3a MASKo y Hac. W B 6baeLle npu
Npon3BOACTBOTO Ha OBYEe MISKO Le ce
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1929 to 2018. The main breeding purpose
set in the Breeding Program is to protect it
as a genetic resource, to overcome the
risk of extinction and its pure breeding.
The average daily milk of sheep under
selection control during lactation period
for the last 8 years is 0,714 to 0,893 | per
day and the milk production for the period
is from 85,7 to 107,1 |. Fertility of
controlled herds is 110,1-117,2%. In
recent years there has been an increase
in the number of animals under selection
control and an extension of the breed's
range.

Key words: Pleven blackface
sheep breed, selection, production

INTRODUCTION

Sheep Breeding is a traditional sub-
sector of Livestock in Bulgaria, a resource
for milk and meat production that enables
socio-economic stability of rural areas.

In the 1980s sheep reached almost 11
million heads (FAOSTAT, 2018), but
during the transition period from planned
to market economy, due to the strong
disintegration and chaotic liquidation of
the cooperative farms, their number
decreased more than 5 times.

In recent decades, a decrease in sheep
numbers has been observed in other
countries of the European continent,
mainly in the Mediterranean, the Balkan
Peninsula and the British Isles (Kirilov,
2007), but the sheep remain an integral
part of the rural landscape.

Sheep breeding in Bulgaria as a
mean of providing income and a means of
using and maintaining grazing
ecosystems are very well suited to the
European agricultural programs.

The Pleven blackface sheep breed
is the second largest number of sheep
from the milk breeds in Bulgaria. And in
the future, sheep milk will rely on the



pasuMta Ha pas3BbX[aHeTo Ha To3W Hall
YHVKaNeH reHeTuyeH pecypc. NokasarenHo
B TOBa OTHOLUEHME e, Yye Npe3 nocnegHuTe
rOAVHU 3HAYUTE/STHO HapacHa TbPCEHETO Ha
pasniofHn XMBOTHWU OT Ta3n nopoga. Ctu-
My/1 3a pa3BuTWe Ha nopojara u oTriexga-
HEe Ha BWCOKOMPOAYKTUBHN XMBOTHU €
HoBaTa CxemMa 3a nojnomaraHe Ha oBLeTe
nof CenekuMoHeH KOHTPOJI, KaTo npaso Ha
[ONb/IHUTENIHO 3an/alaHe umat depmute
yfieHyBaly B pa3BbaHu opraHunsauumn (DFZ,
2017). Hapep ¢ ToBa B [OUPEKTMBUTE Ha
EBpokomucuaTa 3a nogxpena Ha MaeyHuTe
XMBOTHOBBAHW  CTOMAHCTBA  OUPEKTHUTE
nnawaHma ce pasnpefendAtr He camo Ha
rnaea, HO W cropef nosydeHara npoaykums
(Ha /MTBLP MJIAKO), KOeTo CcTuMmynupa
hepmepute ¢ no-ronemun goepmun (Hag 100
XVUBOTHW) fAa [eknapupar npousBefeHoTo
M/ISIKO. 3asiBEHOTO OT NpeacTaBuTeNn Ha
MZH (2017) HamepeHue f[a He ce Tbpcu
NpoAb/XEHNE Ha Nepuoja Ha Aeporaums 3a
npunaraHe Ha W3nCKBaHMATa KbM CYpOBOTO
Mnsko cnep 2015 r., yckopsiBa npoueca Ha
ajantupaHe Ha NO-ToflIeMuTe  MJIEYHM
depMm  KbM  €BpONencKnTe U3NCKBAHUS.
Kbm kpas Ha 2014 r., no4Ty nosioBUHaTa ot
M/IEYHUTE  XMBOTHM Ce Hamupar B
cTonaHCTBa OTroBapsily Ha esponelickuTe
M3MCKBaHUA W Mnosyyasalln nognomMaraHe,
Kato cTafja noj CenekUMOHEH KOHTPON.
Ctumyn 3a oTrnexgaHeto Ha lieBeHckaTta
UepHornaea oBLA € W 3aCU/IeHUss UHTepec
KbM nopogaTta OT OBLEBbAN OT PyMbHUA,
Mopuusa, MakegoHna n Typuus, KOeTo e Ha
NMbT Aa A NpPeBbpHe OT HauuoHaNeH KbM
pervoHasieH aTpakT/BeH reHeTUYeH pecypc.

LlenTa Ha HacTosduwara paspaboTtka
e [a ce Hanpasu aHa/Iu3 Ha CbBPEMEHHOTO
CbCTOSIHME Ha nopojata v fa ce onpefensr
TeHgeHUunTe 3a pas3BuTneto U, Bb3
OCHOBaTa Ha aHa/M3a Ha AuHamMukaTa Ha
pasBUTMETO Ha nopojata B MCTOPUYECKU
acnekr.

MATEPVAT N METOON

3a u3Nb/HEHME Ha nocTaBeHaTa
Len e HanpaBeH aHa/M3 Ha pa3BbaHaTa
[OKyMeHTaLmsa kaTo ca U3nonssaHu ogu-
LMasIHN CTaTUCTUYECKM f[aHHM Ha Aco-
uMaumata 3a pasBbxjaHe Ha [11eBeH-
ckata YepHornaea osBua, rp. [lneseH.
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breeding of this unique genetic resource.
Significantly, in this respect, the demand
for breeding animals of this breed has
increased significantly in recent years.
Incentive to develop the breed and
breeding of highly productive animals is
the new support scheme for sheep under
selection control, as entitled to additional
payment farms are members of breeding
organizations (DFZ, 2017). In addition, in
EU directives on support for dairy farms,
direct payments are distributed not only
per heat but also according to the yield
(per liter of milk), which stimulates farmers
with larger farms (over 100 animals) to
declare the milk produced.

As stated by representatives of MZH
(2017) intention not to seek continuation
of the derogation period for implementing
the requirements for raw milk since 2015,
accelerates the process of adapting to
larger dairy farms to EU requirements. In
the end of 2014, almost half of the dairy
animals are on European requirements
farms and receiving support as herds
under selective control.

An incentive for the rearing of the Pleven
blackface sheep is also the increased
interest in sheep breeders from Romania,
Greece, Macedonia and Turkey, which is
about to turn it from a national to a
regional attractive genetic resource.

The aim of the present study is to
analyze the current state of the breed and
to determine the tendencies for its
development based on the analysis of the
dynamics of the breed development in the
historical aspect.

MATERIAL AND METHODS

In order to achieve the purpose, an
analysis of the breeding documentation
was carried out using official statistics of
the Association for Breeding the Pleven
Black-headed Sheep, Pleven.



M3nonssaHu ca n ocuumaiim ctaTtuctmyec-
K1 gaHHu Ha MuHUCTepcTBO Ha 3emegenue-
TO 1 xpaHute (M3X/MZH), otgen ,ArpocTa-
TMcTuKa" n ObpxaBeH ®oHp 3emepnenve
(AP3/DFZ). 3a npocnepssaHe Ha TeHAEH-
uunTe Ha passuTME Ha nopoga B UCTOPWU-
YecKkun acnekT e HanpaseH 06CTOeH aHasn3
Ha nybnukauuu, KHUTW, apxXmBU U [aHHK,
CBbp3aHn C npoy4ysaHua Ha nopogarta lne-
BeHcKa YepHornasa oBUa, kaTo 6a3aTa AaH-
HWY Gelle MOCTPOEHa BbPXY HayyHW W npu-
NOXHW maTepuanu ny6smkysaHm ot 1929 go
2018 rognHa.

PE3YJITATN N OBCb)XXAAHE

Mopopata lNneBeHckata YepHorna-
Ba oBua (M4YO) mma Hapg 100-roguiHa
uctopus. Cb3gaBaHeTo U 3ano4ysa npes
roguHute Ha OcCMaHCKOTO po6CTBO B
pe3ynTaT Ha LefneHacodyeHa cekuus no
M/IeYHa NPOAYKTUMBHOCT Ha OcCHOBaTa Ha
Livraiickm oBue c yepHa rnasa (Hinkovski
et al.,, 1979). 3HauuTeneH npuvHOC 3a
Ccb3faBaHe Ha nopojata uma ObpxaBHus
3aB0j, 3a A00UTHLK ,KnemeHTMHA” — Kpai
rpag MNneseH. Toit e ocHoBaH npe3 1890r.
C uen nogobpsiBaHe Ha XMBOTHOBBLACTBO-
TO B CTpaHata u Hali-Beye B CeBepHa
Bbarapusa. MNpes 103n nepuop lneBeH-
CKMs permoH e 6un ¢ MHoro pob6pe
pa3BUTO CKOTOBBACTBO. B Tasu Bpb3ka
ronsma posia 3a pasBUTMETO Ha nopojara
M 3a HelfHOTO pa3npoCcTpaHeHne BEpPOST-
HO e u3urpana u nbpBaTa CKOTOBbAHA
n3noxo6a, nposefgeHa npe3 1938r. Ha
MneseHckna ,Cbp nasap” (Andreev,
2016), KOWTO e 6un M eanH OT Haii-
ronemmTe no ToBa Bpeme B KHsXecTBO
Bvnrapus. Mpes3 1895r. Ha TO3M Nasap ce
opraHusvpa 3eMefesfiCkKm  CKOTOBbAEH
KOHKYpC, Ha KOWTO ce pasgasaT Harpaau
3a OTNINYU/IN CE XUBOTHU.

CwmsTa ce, ye MYO e Hali-BUCOKOTO
NoCTUWXEeHWe B poaHarta cenekums B Mu-
HaNoTo, KaTo Cb3faBaHeTo Ha nopojata
npeMuHasa npes Tpu eTana:

MbpBn eTan. O6xealla nepnoga ot
ocBoboXaeHneTo go 1920-1921r, koraTo TO-
raBallHUTe CTONaHW peluasaT, ye nopojaTa
€ OT/INYHA U HAMA HYX/Ja OT KpbCTOCBAHeE.
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Official statistics of the Ministry of
Agriculture and Food (MZH), Agrostatistics
and State Agriculture Fund (DFZ) were
also used.

A detailed analysis of publications, books,
archives and data related to studies of the
Pleven blackface sheep breed was
carried out in a historical perspective and
the database was built on scientific and
applied materials published from 1929 to
2018.

RESULTS AND DISCUSSION

The breed of Pleven blackface
sheep (PBFS) has over 100 years of
history. Its creation began in the years of
the Ottoman slavery as a result of a
purposeful section on milk production
based on Tzigai sheep breed with a black
head (Hinkovski et al., 1979). A significant
contribution to the establishment of the
breed is the “State Clementina livestock”
near the town of Pleven. It was founded in
1890 with the aim of improving livestock
farming in the country and especially in
Northern Bulgaria. During this period, the
Pleven region was a very well-developed
stock-breeding.

In this connection, the first breeding
exhibition held in 1938 probably played a
major role in the development of the
breed and its distribution of the Pleven
"Sir Market" (Andreev, 2016), who was
also one of the greatest at that time in the
Principality of Bulgaria. In 1895. an
agricultural cattle-breeding competition is
organized on this market, which is
awarded prizes for distinguished animals.

It is believed that the PBFS is the
highest achievement in the native
selection in the past, with the creation of
the breed going through three stages:

First stage. It covers the period
from liberation until 1920-1921, when the
owners then decided that the breed was
excellent and did not need crossing.



BTopu eTan. Ot 1921 po 1956-
1960r. B 1031 nepuog, npes 1934-1935r,
nopogara nosyyasa AHELIHOTO CU UMe —
lMneseHcka YepHornaesa oBua. ToBa e
BpPEeMEeTO, Korato ce cb3fjaBa WU NbPBOTO
ObpXaBHO CTafo 3a OTIiexaaHe Ha Xu-
BOTHW OT nopojaTa, B 3asoja ,KnemeH-
TnHa". OCHOBHO M3UCKBaHe 3a OoBUeTe U
arHerara, KOUTO ca 3akyneHu 3a cqhopmu-
paHe Ha cTagoto e 6uno ga 6bvaat c
yepHa rnasa M 4YepHW TMpefHn Kpaka.
Cragata Ha 3aBogja ,KnemeHTuHa' e
n3urpaso rossma poss Npu yCbBbpLUEH-
cTBaHe Ha nopogata. To e nuksugnpaHo
npe3 1960r., kaTo nocnegHWTe OBLUE ca
npexsbpsieHn B VHCTUTYTa No doypaxHu
Kyntypu - rp.lNneseH. B nepnoga 1956-
1964r. nopogata B 0OLWECTBEHUSI CEKTOP
€ CTeCHeHa [0 HAKO/IKO cTaja — B C.
PunbeH, c. Komapeso, c. Opsxosuua, C.
Boxypuua n c. OnaHeu. B nnyHuA cek-
TOp, Ce 3anasBa KaTo OCHOBHa nopoja, ¢
Haz 120 Xu/i. YNCTOMOPOAHW OBLE.

TpeTwn eTan. 3anoysa OT anpun
1965r., cbC chopmMMpaHeTO Ha CTagoTo Ha
MKK r.Avmmrpos” dunnan c. PubeH
(Georgiev, 1989). OTt6paHn ca 483 oBuUe
Maiikm 1 46 ko4ya oT HanuyHuTe 2153 oBUEe
oT cenata PubeH n Boxypuua. OT Tasm
rodvHa 3anoysa BOAEHETO Ha M/emMeHHa
[OKyMEeHTaumMs © uefieHacoyeHa cesek-
unmoHHa paborta. Cragoto pocrtura 1460
6posi oBLE Maliku, kaTo ce odhopmAT 6 re-
HeautorvyHu NuHun. N3cnepsaHuaTa U3Bbp-
LWEeHN B Hay4yHUTE WHCTUTYTU U CTaHumMn —
WX - KoctuHbpoga, UMXK3 - TposH, OCIroO -
Pasrpag, KOC - BuguH n gpyru ca gonpu-
Hecnn 3a no-6bP30TO BbL3CTaHOBSABaHE Ha
nopogara. bposT i, B cpaBHeHWe ¢ gpyrute
nopoau, Hamasnssa no-cnabo, HO CTPYKTY-
pata Ha nopojaTta e HapylleHa. Bb3cTaHo-
BABAHETO Ha nopojara ce u3BbpLlBa nNo
[Ba OCHOBHWM MeTofa — 4pe3 paslupeHo
Bb3MPOM3BOACTBO Ha CblUEeCTByBalLMA Ma-
CVB OBLE W 4pe3 MnorablaTesiHo KpbCToC-
BaHe Mo crneuvanHo paspaboteHa MeToavKa
(Hinkovski, 1979; Nikolov, 2007). B npogbn-
XEeHNe Ha neT roAuHW WHTEH3MBHAa Ceslek-
LUMS ce OCblUecTBsIBa paslMpeHO Bb3Npo-
W3BOACTBO Ha cTajara 1 ce cnara HayasioTo
Ha niemeHHuTe oepmun B cenarta: Komape-
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Second stage. From 1921 to 1956-
1960. During this period, in 1934-1935,
the breed received its present name -
Pleven blackface sheep. This is the time
when the first state flock for breeding
animals of the breed was set up at the
“State Clementina livestock”. A basic
requirement for the sheep and lambs that
were purchased to form the herd was to
have a black head and black forelegs.
The flock of the “State Clementina
livestock” has played a major role in
improving the breed. It was liquidated in
1960, the last sheep being transferred to
the Institute of Forage crops - Pleven. In
the period 1956-1964 the breed in the
public sector is narrowed to several flocks —
in the villages of Riben, Komarevo,
Oryahovitsa, Bozuritsa and Opanets. In
the private sector, it is retained as the
main breed, with more than 120,000 pure-
bred sheep.

Third stage. It began in April 1965,
with the formation of the Factory
“G.Dimitrov” flock of the Riben branch
(Georgiev, 1989). 483 sheep and 46 bats
were selected from the 2153 sheep from
the Riben and Bozhurica villages. From
this year begins the keeping of tribal
documentation and purposeful selection
work. The flock reaches 1460 sheep,
forming 6 genealogical lines. The
research carried out at the scientific
institutes and stations - 1Z - Kostinbrod,
1ZVZ - Troyan, OSGO - Razgrad, KOS -
Vidin and others have contributed to the
faster recovery of the breed. Its number,
compared to other breeds, decreases
less, but the structure of the breed is
impaired. The breeding of the breed is
carried out by two main methods - through
extended reproduction of the existing
sheep masses and by absorption crossing
according to a specially developed
methodology (Hinkovski, 1979, Nikolov,
2007). For five years of intensive
selection, extensive reproduction of the
herds was carried out and the tribal farms
were set up in the villages of Komarevo,



Bo, OpexoBuua n N® - lNneseH, a Ha Mo-
KbCeH eTan B CnatvHa u B uanaTa cTpaHa.
CenekunMoHHO nMemeHHaTa paboTta ce
M3BbPLUBA OT CENIEKLMOHEPU 300UHXEHEPU
M TeXHUUM No MNJeMEeHHO feno, ¢
pbKoBOoAuTEN A-p AnmuTbp Meoprues. NMpe3s
70-Te rogvHuU Ha MUHanNnA Bek, B cTpaHarta
Ce paskpvBar MeT CTaHuuW 3a NpeLeHka Ha
KO4YoBe Mo NOTOMCTBO W HanpasneHue. Mpes
1970 rognHa B rpag lneBeH e paskputa
CTaHLMA 3a OLeHKa Ha Ko4yoBe — MJIEYHO
HanpaeneHve. B cTaHuuATa ce M3BbLPLUBA
npeLeHka Ha Ko4yoBeTe Mo MNOTOMCTBO,
uscnefBa Ce HEeXHOCT W paHgemaH Ha
Bb/lHaTa, MNPOLEHT MacTHW BellecTBa Ha
M/ISIKOTO OT €/IMTHN KOYOMNPOU3BOAHM CTaja.
Tyk ce npoussexgar ot 80 go 120 6pos
€/IMTHN Kou/leTa 3a HyXXauTe Ha nopogara B
uanara cTpaHa, B3eTW Kato ardera oT
KoyonpousBogHuTe thepmu C xuBa maca 24
[0 26 kg. B pesyntar Ha Ta3un AeiiHocT e
nsrpageHa obLonopogHa iMHelHa CTPYKTY-
pa Ha nopogata. B ctpaHaTa B Ko4ornpowus-
BOAHUTe cTaga ce npoussexgar 1800-2100
KousieTa 3a HyXxauTe Ha cTpaHarta. Exerog-
HO ce nposexaa OGOHUTMPOBKA Ha BCUYKM
npousBefeHn C cTpaHata KouieTa Moj,
PBbKOBOACTBOTO Ha PbLKOBOAWUTE/IMTE HA
CTaHUMN 3a MpeuleHKa Ha Ko4yoBeTe Mo
notomcTBo. CbC 3akpuBaHeTo Ha CraHuua-
Ta npe3 1997-1998r. n BANAHNETO Ha Opyrn
HeraTVBHV (DakTopu cefnekuusata npemmHa-
Ba B oTgen OBuUeBBbACTBO Ha PAKPOX,
KOTO € CM/IHO CTECHEH.

PassbaHaTta geliHocT ¢ nopojara ce
Bb3CTaHOBsABa CbC Cb3faBaHe Ha Acouua-
uuATa 3a pasBbxgaHe Ha [lneBeHckata
UepHornaesa osua npe3 2000 roavHa c
npegceparen Xpucto Motos. Ot 2006
roguHa f[o cera npegcegaren e Aa-p
OumnTbp MNeoprves.

B Tabnuua 1 e npencraseH 6poAaT Ha
oBueTe oT MYO, KoHTponupaHu oT Acouua-
uuATa 3a pasBbXxgaHe Ha [lnesBeHckata
UepHornaBa oBuUa Mpe3 nocregHute 8
roguHun. lMopogata e cb3gageHa B LleH-
TpanHa CeBepHa bbarapus, HO oT Tabnu-
uata e BWAHO, 4Ye e pasnpocTpaHeHa B
ysnara ctpaHa. Haii-ronsm 6poit oBue ce
KoHTponupaT B CeBepeH LleHTpaneH wu
CeBepo3anageH paiioH. OT Tabnuuata ce
BMXKAA W Ye OpOoAT Ha XMBOTHWUTE MNOA
cenekunoHeH KOHTpos HapacTtea oT 2010 go
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Orehovitsa and IF - Pleven, and at a later
stage in Slatina and throughout the
country. Selective tribal work is carried out
by zooengineers and breeders, headed by
Dr. Dimitar Georgiev. In the 70-years of
the last century, five stations for the
assessment of poppies and stalks were
revealed in the country. In 1970, a station
for the assessment of rams milk
direction was opened in the town of
Pleven. In the station, rams are judged by
progeny, tenderness and wool Yyield,
percentage of milk fat from elite rams.

Here are produced from 80 to 120 elite
male lambs for the needs of the breed in
the whole country, taken as lambs from
the farms with a live weight of 24 to 26 kg.
As a result of this activity a generic linear
structure of the breed was built. In the
country in the breeding flocks are
produced 1800-2100 male lambs for the
needs of the country. Annually, all
countries produced by the country are
donated under the guidance of the heads
of stations for the assessment offspring of
rams. With the closure of the Station in
1997-1998 and the influence of other
negative factors, the selection is
transferred to the Department of Ovine
Production, which is highly narrowed.

The breeding activity with the pride
is restored with the establishment of the
Association of Pleven Blackface Sheep
Breed in 2000 with the chairperson Hristo
Motov. From 2006 until now, the chairman
is Dr Dimitar Georgiev.

In the Table 1 is the number of
sheep of PBFS controlled by the
Association of Pleven Blackface Sheep
Breed during the last 8 years. The breed
is established in Central Northern
Bulgaria, but it is evident from the Table
that it is spread throughout the country.
The largest number of sheep is controlled
in the North Central and Northwest
regions. The table also shows that the
number of animals under selection control



2014-2015 ropguHa, cnep  Koeto  ce
3ana3Ba OTHOCUTESIHO MNOCTOSIHEH, Ha
BMCOKO HMBA [0 HACTOAWMA MOMEHT. Mo
yBenMyaBaHeTo Ha 6posi Ha KOHTpO-
NIMpaHnTE XMWBOTHU, MOXE Aa Ce Cbau, Ye
npes nocriegHNTe roavMHN ce Habnogasa
TEHAEHUMA 3a paswupsiBaHe Ha apeana
Ha pasnpocTpaHeHMe Ha nopojara KbM
KOronstouHusa n tOrozanagHusa paiioH Ha
CTpaHarta.

KoHTponunpaHute XunBOTHWUTE ca C
TunnyeH 3a [neBeHcka YepHornaea
nopoga ekctepmop (Hinkovski, 1979-
1980; Konstantinov et al., 1984; Boikovski
and Georgiev, 2005; Nikolov, 2007) —
[obpe pasBuTa KOCTHa cuctema, empwu,
BMUCOKW, C ObArO TAN0 M npasa rpboHa
NvHuA. TnaBaTa e ronsima, C npasuiHa
WM NIEKO U3MbKHa/MA HOCHA NINHKSA, CyXa,
yepHa, KaTo ce cpeLaT XXMBOTHU C Masiko
6510 neTHo Ha Twna. [naBata e
HesapyHeHa, simyeBaTa vacT e nokpuTa C
KbCW MUIMEHTMPaHN MOKPUBHM  KOCMMU.
YwuTe ca 4yepHu, ronemu, CToswm Hal-
4yecTto Hafony. FpbAHMA KOW € TecCeH,
ObN60K, a onawkarta e Ab/ra, TbHKa U
3apyHeHa. Kpakata ca 34paBu, YepHW.
Bvmeto e pobpe pasBuTO C NpaBWIHO
noctaBeHn LmukM. CpesHOTO XUBO Terso
Ha oBueTe Malikm e 55-65 kg, a Ha
Kouosete — 75-90 kg. PyHoTO e 6sn0,
NnoslyOTBOPEHO U 3ano4yBa OT Twuaa, kaTto
NPV HSAKOI XXMBOTHU He MOKpvBa LWMATA.
Kopema e cnabo3apyHeH Ui He3apyHeH.
BbsiHaTa e egHOpogHa, rpyba u no-psagko
HeegHopoaHa (Konstantinov et al., 1984).
FoguwHo ot oBueTe ce nosiydyasat 3-4,5
kg nonyrpyba Bb/iHa C AbmkuMHa 12-14
cm un paHgemaH 55-65% (Nedelchev,
2003).
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increases from 2010 to 2014-2015, after
which it remains relatively constant, at
high levels to date. With the increase in
the number of animals controlled, it can
be argued that in recent years there has
been a tendency to extend the range of
breeding to the South-East and
Southwest regions of the country.

Controlled animals have a typical
Pleven blackface breed exterior
(Hinkovski, 1979-1980; Konstantinov et
al., 1984; Boikovski and Georgiev, 2005;
Nikolov, 2007) — a well developed bone
system, large, high, straight backbone.
The head is large, with a straight or
slightly convex nasal line, dry, black, with
animals with a small white spot on the
back. The head is without wool, the face
is covered with short pigmented hairs.

The ears are black, large, standing most
often down. The chest is narrow, deep,
and the tail is long, thin and sacred. The
legs are healthy, black. The violin is well
developed with properly placed cycles.

The average live weight of ewes is 55-
65kg, and for rams — 75-90kg. The wound
is white, semi-open and starts from the
back of the neck, and in some animals it
does not cover the neck. The abdomen is
low or no. The wool is homogeneous,
coarse and rarely uneven (Konstantinov
et al., 1984). Annually, sheep vyield 3-4.5
kg semi-wool, 12-14 cm long and 55-65%
yield (Nedelchev, 2003).



Tabnuua 1. Bpoii Ha oBuUeTe OT nopogata leBeHcka YepHornaBa oBuUa Moj,
cenekunoHeH KOHTpos. [lo pgaHHM oT AcouuauuaTa 3a pasBbXxiaHe Ha
MneBeHcKaTa YepHoOrnasa oBLa

Table 1. Number of Pleven Blackface Sheep Breed under selection control. Data

of Breeding Association of Pleven Blackface Sheep Breed

PaiioHn/ToguHN 2010 2011 2012 2013 2014 2015 2016 2017
Tootgf*ngpmob“er 5346 8839 11202 12373 13050 15037 12744 13639
CeBepeH ot Tax/from them:
LleHTpasieH - oBUe Maiikw/Ewe 4707 7156 9020 10268 11023 12843 8490 11031
paiioH - kouose/Rams 120 182 237 293 314 359 288 270
North Central
Region - x.wmneta*/flambs* 411 1460 1856 1755 1649 2167 3641 2256
- M.lumneta*/m.lambs* 0 41 72 57 64 162 325 26
Tg)tgf*ngfnob“e ; 6040 3628 462 533 585 1024 996 882
CeBepo3sanageH ot Tax/from them:
paiioH - oBLe Malikn/Ewe 5179 3200 384 340 473 840 779 715
Nogrhe";e“ - kouoBe/Rams 105 64 12 13 15 26 18 24
- X.wunetalf.lambs 657 362 66 180 97 202 199 199
- M.wmneta/m.lambs 0 2 0 0 0 0 0
O6uy 6poit 189 461 779 661 525 250
Total number
10 ot Tax/from them:
r;z;‘;‘)iqe” - 0BLe Maiikn/Ewe 45 352 639 563 434 217
Southwest - koyoBe/Rams 4 9 29 24 13 3
region ow.wwunetafflambs 40 361 108 74 78 32
- M.wmneta/m.lambs 0 0 0 0 5
Tootgf*ngpmob“er 389 732 939 1285 2285 3786 3600 3997
0 ot Tax/from them:
rgg;&”e“ -oBUe Maiikw/Ewe 370 635 792 1188 1671 3321 2535 3158
Southeast - kouoBe/Rams 13 13 19 27 46 89 76 122
region
9l - x.wuneta/f.lambs 0 84 128 70 568 1126 989 817
- M.lwmneta/m.lambs 0 0 0 0 3 0 2
O6uy 6poit 158 157 1516 1429 1601
Total number
CeBepoOM3TOUE ot Tax/from them:
B Sai?o; H4€H _oBue maiikn/Ewe 120 120 1114 1070 1273
Northeast - KovoBe/Rams 3 2 20 22 34
region
9l - X.wunetalf.lambs 35 35 242 337 248
- M.lwmneta/m.lambs 0 0 1 0 4

*13non3BaHun CbKpaleHUs — M.arHeTa — MbXKN arHeTa; XX.arHeTa — XeHCKM arHeTa.
*Abbreviations used - m.lambs - male lambs; f.lambs - female lambs.

MneBeHckaTa YepHornasa osuUa e

nopoga 3a MAsko. MneuyHata npoayKTUB-
HOCT Ha OBLIeTE B OTAE/HUTE CTaAa Bapupa
B LUMPOKM TpaHuUy M e OT Npsika 3aBu-
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The Pleven blackface sheep is a

on

breed for milk. Milk productivity of sheep
in individual herds varies widely and is

directly dependent feeding and



CMMOCT OT YC/IOBMSAITA Ha XpaHeHe U OT-
rnexpaHe (Boikovski and Georgiev, 2005).
[JoliHata mneyHocT Ha lneBeHcka YepHo-
rnasa osLa e 6una 06ekT Ha MHOro NPoyY-
BaHua (Mydrov, 1936; Hlebarov, 1940;
lvanov, 1942; Savov, 1948; Tachev, 1976;
Hinkovski,  1979;  Tzvetanov, 1989;
Boikovski n Georgiev, 2005; Vitkov, 1987;
Nikolov, 2007, Lazarov, 2007). MNpoy4yBaHu
ca 1 metogmTe, npuaaraHn 3a nosulLaBaHe
Ha MneyHocTTa (Kirilov et al., 2011; Kirilov
and Simeonov, 2012; Simeonov, 2013;
Todorov, 2013; Todorov and Simeonov,
2013; Stoycheva et al., 2014; Stoycheva,
2015). KonuuyecTBeHWTe rMokasaTenn Ha
MISKOTO Ha MYO 1 Ha KPbCTOCKM C HENHO
yyacTue, CbLO ca W3c/efBaHn OT MHOro
aBTopu (Dimitrov, 1986; Vitkov, 1987;
Dimov, 1995, 1996; Petrova et al., 1998;
Dzorbineva et al.,, 1998, 2002). Cnopep
Dimov (1996) NMOCTOSAHCTBOTO Ha
naktauusita npu [NeBeHCKM 4epHornasu
OBLe Ce BNuse OT ediekTuTe Ha CcTagoTo,
TMNa Ha NakTaumoHHaTa KpuBa M HavyanoTo
Ha NbPBUA KOHTPOJIEH Nepuog,

Mpn egHO OT NMbpBUTE MPOY4YBAHUSA
Ha MYO (Ganchev and Platikanov, 1929)
ycTaHoBsABaT cpefHa M/IEYHOCT 3a [OeH
nepuog — 82,84 kg. No gaHHu Ha Hlebarov
(1940) cpegHata MIEYHOCT Ha KOHTPOSIU-
paHuTe oBue npe3 1936 B palioHa Ha
MneBeH ce e aswkena mexay 1501 n 185l
npu cpegeH nakraumoHeH nepuog 203 —
237 pHu. Ivanov (1942) nocouyBa cpefHa
naktaynoHHa MneyHocT ot 153,66 Kkg.
Cnopes Savov (1948) cpepHata nakra-
LMOHHA MJ/Ie4YHOCT Ha oBueTe oT MYO e
6una 172 kg, ¢ BapupaHe npes3 otaesiHUTe
roguHn — ot 150 po 194 kg. Georgiev
(1990) yctaHoBsiIBa pas3nuuyus no oTHoLle-
HVWe MieyHocTTa Ha nopogata 3a 200-
[JHeBeH nakrauuvoHeH nepuof Ha 2,5 n 3,5-
rogMwiHa Bb3pacT, CboTBeTHO 175,14 un
191,74 kg. Cnopeg Stoycheva (2015)
[JoliHaTa M/1Ie4yHOCT Ha OBLE, C paHo OTOUTK
arHeta ot nopogara lneBeHcka YepHorna-
Ba oBuya e 150 | 3a 182 pgHeBeH nakTa-
UMoHeH nepuod. O6o6uwaBaiki pesyntatu-
Te 3a jJoiHaTa M/IEYHOCT Ha KOHTPOU-
paHute ctaga Nikolov (2007) koHcTatupa
TeHAeHUMss 3a Hama/isiBaHe  [JoiHata
M/1Ie4HOCT Ha oBueTe oT MYO cnepn 1986 T.
Mpn npoyusaHe Ha Georgiev (1989) e

cultivation conditions (Boikovski and
Georgiev, 2005). The milk mildew of
Pleven blackface sheep has been the
subject of many studies (Mydrov, 1936,
Hlebarov, 1940, Ivanov, 1942, Savov,
1948, Tachev, 1976, Hinkovski 1979,
Tzvetanov 1989, Boikovski and Georgiev,
2005; Nikolov, 2007, Lazarov, 2007). The
methods used for raising milk are also
studied (Kirilov et al., 2011; Kirilov and
Simeonov, 2012; Simeonov, 2013;
Todorov, 2013; Todorov and Simeonov,
2013; Stoycheva et al., 2014; Stoycheva,
2015). The quantitative indicators of
PBFS milk and its cross-fertilizing milk
have also been studied by many authors
(Velev et al.,, 1984, Dimitrov, 1986,
Vitkov, 1987, Dimov, 1995, 1996, Petrova
et al.,, 1998; Dzorbineva et al., 1998,
2002). According to Dimov (1996) the
constancy of lactation in Pleven blackface
sheep is influenced by the effects of the
flock, the type of the lactation curve and
the beginning of the first control period.

In one of the first PBFS studies
(Ganchev and Platikanov, 1929), they
established an average milking rate of
82,84 kg. According to Hlebarov (1940),
the average milking rate of controlled
sheep in 1936 in the Pleven region
ranged between 150 and 185 | with an
average lactation period of 203-237 days.
Ivanov (1942) indicates an average daily
milk yield of 153,66 kg. According to
Savov (1948), the average lactating
milking rate of sheep from PBFS was 172
kg, varying in individual years from 150 to
194 kg. Georgiev (1990) found
differences in breed for a 200-day
lactation period at 2,5 and 3,5 years of
age, respectively 175,14 and 191,74 kg.
According to Stoycheva (2015) sheep
milk production, with early weaned lambs
of the Pleven blackface sheep, is 150 | for
a 182-day lactation period. Summarizing
the milk results of the controlled flocks,
Nikolov (2007) found a tendency to
reduce milk production in sheep after
1986. In a study by Georgiev (1989) it
was found that the highest milk of the first
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YCTaHOBEHO, Ye Hai-BMcoKa M/IEYHOCT Ha
nbpBa nakrauua 3a 200 AHeBeH fakTa-
LMOHEH Mepuof ca nokasasin XWBOTHWU OT
yeTupu reHeasnorMyHN nuvHUKU. OBLUeTe-
Maikn gocTuraT Hali-BMcoKaTa cu cpeaHoa-
HEBHa MJ/IEYHOCT npe3 MbpBUSA MeceL.
CoblliecTByBa NpOrpec Mo OTHOLIEeHWE Ha
M/Ie4YHOCTTa Ha OBLeTe, KOeTo e pesyntar
OT ceflekuuATa, KOATO Ce e Boguna.
CxofHW 3aBMCMMOCTM € WuUMano u no
OTHOLLEHWNE Ha CpeHOAHEeBHA M/IEYHOCT.

B Tabnuua 2 e npeacraBeHa
cpefHata MieyHata nNPOAYKTUMBHOCT Ha
OBLIeTe, KOHTpO/MpaHu ot AcounauusTa 3a
pa3sbxgaHe Ha [lneBeHcka YepHornasa
oBLa.

lactation for a 200 day lactation period
showed animals from four genealogy
lines. The ewes reach their highest
average daily milk in the first month.
There is progress in the sheep milk
production resulting from the selection
that has  taken place. Similar
dependencies were also observed with
respect to average daily milk.

Table 2 presents the average milk
yield of sheep, controlled by the
Association of Pleven Blackface Sheep
Breed.

Tabnuua 2. MnevHa NpoAyKTUBHOCT Ha NneBeHcka YepHornasa oBua. Mo gaHHK
Ha AcouunauumsaTa 3a pas3BbXxgaHe Ha NeBeHcKkaTa YepHorsiaBa oBua

Table 2. Milk production of Pleven Blackface Sheep Breed. Data of Breeding
Association of Pleven Blackface Sheep Breed

[oliHa MneyHocT 3a

(opme Chefia presaMienecn | raaumor 120
' Lactating milk for 120 days
2010 0,893 107,1
2011 0,837 100,4
2012 0,787 94,4
2013 0,714 85,7
2014 0,833 99,9
2015 0,884 106,1
2016 0,863 103,6
2017 0,826 99,1

Mpe3 nocnepgHute 8 rognHu cpeg-
HaTa AHeBHa MieyHocT Bapupa ot 0,714
[o 0,893 | Ha geH, a goiiHaTa M/IEYHOCT
3a 120 gHm — ot 85,7 go 107,1 I. MNpes
nepnoga 2010-2013 r. ce Habnwgasa
HamasiiBaHe Ha MJIEYHOCTTa, HO Crej
TO3X nepuog TS HapacTBa KaTo mnpes
nocnegHuTe rOAMHKU 3anasBa OTHOCUTES-
HWUTE CN CTOMHOCTM.

MnogoBuTOCTTa € A[PYr OCHOBEH
KOHTPO/IMpaH Mpu3Hak npu oBUeTe OT
nopogara NY0. Ha Tabnuua 3 ca npea-
CTaBeHW 3anjogsemocTta U nnogoBu-
TOCTTa Ha OBUETE MOoA CeneKkuMOoHEeH
KOHTpOA. BbuonormyHaTa nnogoBuToOCT €
onpefesieHa B MPOLEHTN Bb3 OCHOBa Ha
OTHOLUEHMETO Ha 6pos Ha XMBOPOAEHUTE
KbM 6posi Ha oarHeHuTe oBue. CpegHaTta

Over the last 8 years, average
daily milk ranged from 0,714 to 0,893 |
per day and 120 days of milk milking from
85,7 to 107,1 I. Over the period 2010-
2013, there has been a reduction in milk
production, but after that period it has
been rising, keeping its relative values in
recent years.

Fertility is another major controlled
indication in PBFS breed sheep. Table 3
shows the impregnation and fertility of the
sheep under selective control. Biological
fertility is determined in percent based on
the ratio of the number of live-birgh to the
number of sheep gave birth.

The average impregnation rate over the
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3annogsemocT 3a nocsiegHuTe 8 roguHun e
cpaBHUTENIHO BUcoka W e 94,65%, a
njiofosuTocTTa e cpegHo 114,38%. Cno-
pen Boikovski and Georgiev (2005), nnogo-
BUTOCTTA 3aBUCU OT XpaHeHeTo. [pe3 roam-
HUTe, NJI0AOBUTOCTTA Ha OBLUETE OT MOpo-
Jata He ce e npomeHWNna CblUeCTBEHO.
Mpe3 1940-1941 roauHa 3anjaogsemocTtTa
Ha MYO e 6una 97,4%. Mpe3 1981-1986,
3annogsemoctta e 6una 93,70% Ha 2,5
roguHn un 93,66% npu 3,5 roguwiHu oBLe.
Hskon aBTOpM YycTaHOBSIBAT 3aBMCUMOCT
MeXay Bb3pacTTa Ha OBLEeTe W TaxHaTa
nnogosuTocT (lvanov, 1935; Boikovski, 1995).

last 8 years is relatively high and is
94,65% and fertility averages is 114,38%.
According to Boikovski and Georgiev
(2005), fertility depends of nutrition. Over
the years, the fertility of the sheep of this
breed has not changed significantly. In
1940-1941, PBFS fertility rate was
97,4%. In 1981-1986, fertility rates were
93,70% at 2,5 years and 93,66% at 3,5
years age of old. Some authors establish
a relationship between sheep age and
their fertility (lvanov, 1935; Boikovski,
1995).

Tabnuua 3. 3anoaaemMocT U N1o40BUTOCT Ha MNneBeHcka YepHornasa osua. Mo
JaHHN Ha AcouuvaunsaTa 3a pasBbxaaHe Ha lNneBeHckaTa YepHornaea oBLUa
Table 3. Impregnation and fertility of Pleven Blackface Sheep Breed. Data of
Breeding Association of Pleven Blackface Sheep Breed

lognHa 3annogaemoct, % MnopgosutocT, %
Year Impregnation, % Fertitlity, %
2010 94,0 111,6
2011 92,6 110,21
2012 96,4 1171
2013 95,2 111,0
2014 95,8 116,7
2015 93,6 117,2
2016 95,2 114,9
2017 94,4 116,4
Stoycheva and Kirilov  (2014) Stoycheva and Kirilov (2014) found

ycTaHoBABaT CpefHa 3anjiogsemocTt OT
74,57% wn nnogosutocT — 142,20% npwu
paHo 3annofeHn OBLgE, cnej XOpMOHaHa
cTumynaums OoT nopogaTta [lneBeHcka
UepHornaBa oBua. Cnopeg Nedelchev
(2003) nnogosutocTTa npu MYO e no-
Bucoka — 160-180 arHeta oT 100 oarHeHwu
oBLUe-malikn. Mo gaHHM Ha Savov (1948)
nnogosutocTtTa npu NMYO Bapupa ot 131%
[0 161%. Cnopeg, Metodiev (2012), nnogo-
BUTOCTTA € FEeHEeTUYHO AeTepMuHUpaHa U
npw 60/ILLMHCTBOTO OT MOPOAUTE OBLE TA €
100-140% »n e OocHOBEH (pakTop, onpepge-
NAlW,  MKOHOMMYeckata edqeKTVBHOCT B
OBLEBBACTBOTO HE3ABUCUMO OT NPOAYKTUB-
HOTO HanpasfieHune.

Kato usno, pasBuTneTo Ha nopojarta
MneseHckata YepHornaBa oBuUa npe3s
nocnefHuTe roAvHW He ce OTAMYaBa oOT
0o6LWoTO CcbCTOAHMEe B OBLEBBLACTBOTO B
cTpaHaTa. [lo Tasu npuvyuHa rnaBHaTa

an average impregnation of 74,57% and
a fertility of 142,20% in early pregnant
sheep after a hormonal stimulation of the
Pleven blackface sheep. According to
Nedelchev (2003), the fertility rate for
PBFS is higher - 160-180 lambs from 100
ewes. According to Savov (1948) fertility
in PBFS varies from 131% to 161%.
According to Metodiev (2012), fertility is
genetically determined and in the majority
of sheep breeds it is 100-140% and is a
major factor determining the economic
efficiency in sheep breeding regardless of
the productive strand.

In general, the development of the
Pleven blackface sheep breed in recent
years is not different from the general
state of sheep breeding in the country.
For this reason, the main breeding
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passbaHa Les, noctaBeHa B pasBbAHaTa
nporpamMa Ha nopojara € Haco4yeHa KbM
onassaHeTo U, KaTo reHeTM4eH pecypc,
npeofosisiBaHe Ha pUCKbT OT U3yesBaHe U’
uncTonopogHoTo U PasBbxpaaHe. MNpoyuysa-
HMATA Ha CbLCTOSHWETO Ha nonynauuaTa,
eKcTepuopHara Xxapaktepuctuka, 6uoso-
rMYHWTE M CTONAHCKU KayecTBa, Lie gaaar
HaCcoKM 3a cenekuus ¢ nopogarta U cbxpa-
HsBaHeTo U B 4WMCT Buf. Llen e y nosuwa-
BaHETO Ha KO/IMYEeCTBOTO Ha MJ/IAKOTO,
noslyd4eHo npe3 [oWHUSA nepuoj, KoeTo
OCBEH upe3 ceflekumsata B [LbArOCPoYeH
acnekT, B KPATKOCPOUEH M/1aH € CBbP3aHo C
yAb/mKaBaHe nepuofa Ha nakrauma udpes
paHHO oT6buBaHe Ha arHeratra, paHo
3ansioxgaHe Ha OBLETe W npuiaraHe Ha
ajeKkBaTHM CcUCTEMM 3a XpaHeHe npes
060pHMSA 1 nacuwHua nepuog (Todorov,
2007; Kirilov, 2007; Simeonov, 2013;
Todorov et al, 2013; Todorov and
Aleksandrov, 2013; Stoycheva, 2015).

3a nosuwasaHe Ha edeKTMBHOCTTA
OT OTIexgaHeTo u peanusMpaHe Ha
reHeTVYHMUA NOTeHuMan Ha nopoja BbB
(peHoTMNa e HeobxoamMmo M nogobpsisaHe
Ha XpaHeHeTo, WHTeH3uduumpaHe Ha
3anioxgaHeTo M yBesMyaBaHe 6post Ha
NOXW3HeHNTe  naktauun, nogobpssaHe
TexXHo/orusATa Ha oTriexaaHe u ap.

OcHoBHaTa paboTa Ha HacToALWmA
eTan TpsA6Ba p[a ObAe HacoyYeHa KbM
paslwvpsiBaHe Ha nonynauvoHHUA pasmep
Ha lNneseHcka YepHornasa oBLa B ecTec-
TBEHMAT U apean Ha pasnpocTpaHeHue,
ype3 paswmMpeHo Bb3NPOW3BOACTBO Ha
XEHCKM M MDBXKM arHeta 3a pasniog u
Cb3flaBaHe Ha HOBW cTafa. Mo BbL3MOX-
HOCT, TpsibBa fJa 6bae yBesMyeH pasmepbT
Ha KOHTpoO/IMpaHaTa YacT Ha nonynauuaTa.
VHGpUAVHIbT B cTagaTta TpsbBa ga 6bae
cBefleH [0 MUHUMYM, 4ype3 CTPUKTHO cnas-
BaHe Ha C/y4yHWUTe nnaHoBe, pa3paboTBaHu
OT creunanMcTuTe Ha passBbAHaTa opra-
HM3auus. 3a Ja ce MOBULUM KOHKYPEHTO-
crnocobHocTTa Ha [neBeHckata YepHo-
rnaea oBLa cpej ocTaHa/MTe Nopoauw oBLUe
B CTpaHarta, TpsAbsa ga 6baar npuioxeHu
KOMOUHMpaHX MeToau 3a W3Mofi3BaHe, Ha
6asa npoaykTuBHuTe U  npusHauuTe:
nJo4OBUTOCT,  ABLArONAETNe,  PacTeXHU
CNoCco6BHOCTU, M/IeYHa NPOAYKTUBHOCT.

purpose set in the Breeding Program is to
protect it as a genetic resource, to
overcome the risk of extinction and its
pure breeding. Studies of population
status, exterior characteristics, biological
and economic qualities will provide
guidance for selection and preservation
of the breed.

It is also intended to increase the amount
of milk obtained during the lactation
period, which, in addition to long-term
selection, in the short term involves the
prolongation of the lactation period
through early weaning of lambs, early
fertilization of the sheep and the
application of adequate feeding systems
(Todorov, 2007, Kirilov, 2007, Simeonov,
2013, Stoycheva, 2015, Todorov et al.,
2013, Todorov and Aleksandrov, 2013).

To increase the efficiency of
breeding and realization of the genetic
potential of the breed in the phenotype, it
is also necessary to improve nutrition,
intensify fertilization and increase the
number of lifetime lactations, improve
breeding technology, etc.

The main work at this stage should
be aimed at expanding the population
size of Pleven blackface sheep in its
natural range of distribution through
extended reproduction of female and
male lambs for breeding and creating
new flocks. If possible, the size of the
controlled portion of the population
should be increased.

Inbreeding in flocks should be kept to a
minimum by strictly following the
contingency plans developed by the
breeder specialists. In order to increase
the competitiveness of the Pleven
blackface sheep among the other sheep
breeds in the country, combined methods
of use must be applied based on its
productive features: fertility, longevity,
growth abilities, milk production.
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n3BOAN

OT HanpaBeHUsi aHann3 e BWUAHO,
ye T[nesBeHckaTa YepHornaea oBuUa €
nopoja c 6orata v gMHamnyHa NCTOpUS.

[naBHaTa pasBbiHa LUes, TpsAbdsa
Ja O6bfe HacoyeHa KbM OnasBaHeTo Ha
M40, kato reHeTnyeH pecypc, Nnpeosons-
BaHe Ha PUCKLT OT U34ye3BaHe U 4YUCTO-
nopoaHoTOo U pasBbXaaHe.

CpegHata [HeBHa MEYHOCT Ha
oBLIETE NOJ CesiIeKUMOHEH KOHTPO/ mnpes3
[JONHWA nepuog 3a nocnegHute 8 rogunHun
e 0,714 po e 0,893 | Ha geH, a AgoliHaTa
M/IEYHOCT 3a nepuoga ot 85,7 no 107,1 1.

M1040BUTOCTTA HA KOHTPO/IMpaHU-
Te ctaga e 110,1-117,2%.

Mpe3 nocnegHWTe TroAuvHU  ce
HabnogaBa yBenuuaBaHe 6pos  Ha
XVWBOTHUTE MOJ, CefleKUMOHEH KOHTPON U
paswvpaBaHe Ha apeasia Ha nopogara.

CONCLUSIONS

It is clear from the analysis that the
Pleven blackface sheep has a rich and
dynamic history.

The main breeding purpose should
be to protect the PBFS as a genetic
resource, to overcome the risk of
extinction and pure breeding.

The average daily milk production
of sheep under selective control during
the lactation period for the last 8 years is
0,714 to 0,893 | per day and the milk
production for the lactation period is from
85,7 to 107,1 1.

Fertility of controlled flocks is 110,1-
117,2%.

In recent years there has been an
increase in the number of sheep under
selection control and an expanding the
range of the breed.
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PE3HOME

KonareHbT € eivH OT npeanoynta-
HWUTE NPUPOAHM HOCUTENN 3a MMOGUIN3a-
UMs Ha eHsumu, 3apagu Heroata [o-
CTBIMHOCT U CTPYKTYPHU XapakTepUCTUKK.
dunbprnapHaTa CTPyKTypa W BMcCOKaTa
CTeneH Ha noApeaeHOCT B KonareHoBuTte
B/lakHa € npeAanocTaBka 3a MexaHudHa
30paBuHa UM enacTnyHocT. KonareHbT e
YCTO/iUMB HA MOBEYETO MPOTEO/IUTUYUHN
€H3VMMN C U3K/THUYEHUE Ha KonareHasure.
Llenta Ha u3cnedBaHeTo e Aa ce cb3janae
TEXHOJIOTUSA 32 MMOGMM3MPaHe Ha Mpo-
TEONMUTUYHN N aMUSIONIUTUYHN E€H3UMU B
KOMareHoB Hocutes ©  ycTaHOBSIBaHe
[IOKOJIKO B OMUTHWUTE CEPUU NPOAYKTU Ce
3anasBa akTMBHOCTTA M CTabWUHOCTTa Ha
eH3uMa. KaTto Hocuten ce 13nossea BMCO-
KOMpPeUnUCTeH, BOAOPA3TBOPUM KoslareH
eKCcTpaxupaH OT OTnagHuW NpPOAYKTU OT
Meconpepa6oTBaTenHata U Koxapckarta
WHAYCTPUS. B mpoueca Ha TEXHONOTNYHN
M3NMTBaHUs ca pas3paboTeHn U ekcrnepu-
MEHTMPaHN 06LL0 5 BapuaHTa KosareHo-
BW MPOAYKTU C BK/OYBAHE Ha CbOTBETHUS
€H3VM: nanaviH, TPWUNCWH, asikasiHa npo-
Teasa, N/ieceHHa a-amunasa W 6Gakte-
puasHa a—amufasa. YCTaHOBEHO e, ue Mno-
NydeHuTe GUOAaKTVBHM KOMlareHoBM MaTpuLm
ca crabunHu npu CcTaliHa Temneparypa,
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SUMMARY

Collagen is one of the preferred
natural carriers for enzyme immobilization
because of its availability and structural
characteristics. The fibrillar structure and
the high degree of order in collagen fibers
is a prerequisite for mechanical strength
and elasticity. Collagen is resistant to
most proteolytic enzymes, with the
exception of collagenases.

The aim of the study is to create a
technology for immobilizing proteolytic
and amylolytic enzymes in a collagen
carrier and to determine the extent to
which enzyme activity and stability are
retained in the product series. Highly
purified, water-soluble collagen, extracted
from waste products of the meat and
leather industry, is used as a carrier.

A total of five variants of collagen
products have been developed and
experimented with by inclusion of the
corresponding enzyme: papain, trypsin,
alkaline protease, fungal a-amylase and
bacterial a-amylase respectively. It has
been found that the bioactive collagen
matrices obtained are stable at room
temperature, provide the catalytic stability



ocurypsiBat KaTa/MTMyHa CTabUIHOCT Ha
CbAbpPXaLLUTE Ce B TAX EH3UMHU MOMEKY/N
M MoraT Aa HaMepsiT NPUIoXKEHUE B XpaHu-
TenHaTta 1 papmaleBTMUHA NPOMULLIEHOCT.

KntouoBy aymu: KofareHoB HocuTen,
UMOGUNU3aLWS, NanavH, TPUNCKH, ankaiHa
npoTteasa, MNJeceHHa  O-aMuniasa WU
6akTepuanHa a-amuiasa

YBO/[,

[oniAMa YacT OT CesICKOCTOMaHCKu-
Te XWBOTHW Ce OTrexgar npeymHo 3a
Meco. OcTaTbyHMTE NPOAYKTU Cnep onon-
30TBOpsAIBaHe Ha mecoTo ca 60% - 70% ot
Tpyna Ha 3ak/aHWTe XXWBOTHWU, OT KOUTO
651130 40% ca NpoAYKTU rOAHN 3a KOHCY-
Mauuma (Ranganayaki and Srinivasan,
1999). OcTaTbYHOTO KO/IMYECTBO MPOTEU-
HW OT MecHaTa NPOMULLNIEHOCT NpeacTas-
naBaT noseye OT efHa OoCMa OT 06L0TO
KONNYecTBO Ha 6enTbka B YMCTO MECO
(Webster et al., 1982). Cneg pasnnyHu
TEXHO/OrMYHN 06paboTKK, Tesn CTpaHuy-
HW nNpoAykTn morat ga 6baaT usnonssa-
HW. Bce noseue ce paswypsasa nasapa 3a
6eNTbYHM XUAPONN3ATU U TEXHOSIOTUYHU-
Te M MWKOHOMUYECKM Bb3MOXHOCTM 3a
TAXHOTO NPUIOXKEHNE.

Mpn KOXapcKoTo NPOU3BOACTBO Cb-
LLlo ocTasar TOHOBE OTnagbUu OT U3pes-
KW, KOUTO morat ga 6baar M3TOUYHMK Ha
BMICOKOKAYeCTBEHM MNPOAYKTU KaTo KoJsia-
reH, XenaTuH W KofareHoB xuaposnusar
(Dong et al., 2008; Zhang et al., 2006).

KonareHbT e OCHOBHUAT HepasTBo-
pyuMm GenTbK B ekcTpauesnypapHus mart-
PUKC N CbeduHUTesIHaTa TbkaH Ha rpbo-
HayHWUTE XMBOTHMW. Tol cbcTaBnsABa 25%
OT BCUYKM BeNTbLM B OpraHn3Ma 1 0CHOB-
HO Ce CbAbpxa B Koxara, KocTuTe, CyXo-
Xunuarta, xpywsanute u gp. B momeHTa ca
M3BECTHW 46 pasNUYHn nosmnenTuaHu
BEPUIK, KOUTO yyacTBar B KOHCTpympaHe-
TO Ha pas/iMyHUTE BUAOBE KOJSIAareHOBM
monekynu. (Silvipriya et al., 2015). B 3a-
BMCMMOCT OT KOMBMHaUuATa ca ycTaHoBe-
HW OKOJI0 28 Tuna KosareH, KbAeTo pas-
NiyHaTa CTPYKTypa ocurypsisa pas/imyHu
6uonoruyHn  pyHkummn  (Heino, 2007;
Gebauer et al.,, 2016). OT u3BecTHUTE
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of the enzyme molecules involved
therein and can be used in the food and
pharmaceutical industry.

Keywords: collagen carrier,
immobilization, papain, trypsin, alkaline
protease, fungal a-amylase and bacterial
a-amylase

INTRODUCTION

Large part of the farm animals are
mainly grown for meat. Residues after the
utilization of the meat are 60% - 70% of
the carcass of slaughtered animals, of
which about 40% are edible products
(Ranganayaki and Srinivasan, 1999).

The residual amount of protein from the
meat industry represents more than one-
eighth of the total amount of protein in
pure meat (Webster et al., 1982). After
various technological processes, these
by-products may be used. The market for
protein hydrolysates is expanding and the
technological and economic opportunities
for their application are increasing.

In leather production, there are also
tons of clippings that can be a source of
high quality products such as collagen,
gelatin and collagen hydrolyzate (Dong et
al., 2008; Zhang et al., 2006).

Collagen is the main insoluble
protein in the extracellular matrix and
connective tissue of vertebrates. It
accounts for 25% of all proteins in the
body and is mainly found in the skin,
bones, tendons, cartilage, etc.

At present, 46 different polypeptide chains

are known to be involved in the
construction  of  different  collagen
molecules. (Silvipriya et al.,, 2015).

Depending on the combination, about 28
types of collagen are found, where
different  structures provide different
biological  functions  (Heino, 2007;
Gebauer et al.,, 2016). Of the known



BUOBE KoJjlareH Hai-pa3npocTpaHeH un ¢
Hali-roNaMo  NPakTUY4ecko 3HavyeHue B
npoMuwieHocTTa e konareH tun I. Hero-
BaTa OCHOBHa rpajuBHa efuHuLa — TPorno-
KonareHoBaTa MoJiekyna npegfcTaB/sisa
TpoiiHa cnupana obeanHABaLLa 3
nonuvnenTugHy sepuru (oge al n egHa a.2).

KonareHbT nma cneuyucpmyHm cBoi-
CTBa, kaTo hmbpmnapHa u nopecTa CTpyk-
Typa, TepMUYHa CTabUAHOCT, MNPONyCKIn-
BOCT M XMAPOUIHOCT, KOETO 0 MNpaBwu
6uocbBMECTMMA MaTpuua 3a  Apyru
6uomonekynn (Nacheva, 2001; Hanachi,
etal.,, 2015).

Upes 13non3BaHe Ha HAKOW TexHW-
KM 3a Mmobunusauus, kato agcopoums B
noaxodsl, HocuTen, Moxe pga ce
paswvpu 1 onTUMmM3Mpa MNpUIoXKeHNeTo
Ha peguua eHsumu. MpegumcTBaTa He
MeToda ca CBbp3aHM C MO-TOYHOTO
[o3MpaHe 1 ygb/hkaBaHe AelCTBMETO Ha
€H3VIMHMUTE KOMMOHEHTU, MOBULLABAHE Ha
TAXHaTa YCTOWYMBOCT M CTABWUIHOCT Mpu
cbxpaHeHue (Mateo et al., 2007).

KonareHbT e eguH OT npeanoyu-
TaHWTe NPUPOAHM HOCUTENN 3a NMobunu-
3aumMs Ha eH3uMMKM, 3apaju Heroeata [o-
CTBMHOCT U CTPYKTYPHU XapakTepuCTUKN.
KomnakTtHaTa pmbpunapHa CTpykTypa u
BMCOKaTa CTeNeH Ha nogpeaeHoCT B
KO/lareHoBUTE B/lakHa ca npejnocraBka
3a MexaHu4yHa 3gpaBuHa U ef1acTUYHOCT.
KonareHbT CbWO Taka € YCTOWYMB Ha
NnoBeYyeTo MPOTEO/ITUYHM  EH3UMU C
U3K/TIOUYEHUNE Ha KoslareHasuTe.

Llenta Ha mu3cnegBaHeTo e ga ce
cb3gaje TexXHoorusa 3a nMobunmsnpaHe
Ha eH3VMW B KONareHoB HocuTen u ga ce
yCTaHOBW [JOKOJIKO B Cb34aeHUTe akTuB--
HW NPOAYKTWU ce 3ana3Ba akTMBHOCTTa U
CTabuNHOCTTa Ha eH3nMa.

MATEPWNAN N METO4WA

MaTepuanu:
KonareH Twn | - (nonyyeH no cobcreeHa
TEXHO/I0TUSA OT CBUHCKM KOXMW).
EH3umMn:  TpOTEONUTUYHN  eH3UMN
ManauH (EH 3. 4. 22. 2) (Merck); AnkasHa
npotenHasa (EH 3.4.21.14 ) (BeTtnpowm);
TpuncuH (EH 3.4.21.4) (bbnrapus);
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collagen types, the most common and

most relevant in industry is type |
collagen. Its main building unit, the tropo-
collagen molecule, is a triple helix

comprising 3 polypeptide chains (two al
and one 02).

Collagen has specific properties
such as fibrillar and porous structure,
thermal  stability, permeability and
hydrophilicity, making it a biocompatible
matrix for other biomolecules (Nacheva,
2001; Hanachi et al., 2015).

By using certain immobilization
techniques, such as adsorption in a
appropriate carrier, the application of a
number of enzymes can be enhanced and
optimized. The advantages of the method
are not related to the more precise dosing

and prolongation of the enzyme
components, increasing their
sustainability and storage stability (Mateo
et al., 2007).

Collagen is one of the preferred
natural carriers for the immobilization of
enzymes because of its availability and
structural characteristics. The compact
fibrillar structure and the high degree of
ordering in collagen fibers are a
prerequisite for mechanical strength and
elasticity. Collagen is also resistant to
most proteolytic enzymes, with the
exception of collagenases

The objective of the study is to
develop a technology for the
immobilization of enzymes in a collagen
carrier and to determine the extent to
which active enzymes created retains the
activity and stability of the enzyme.

MATERIAL AND METHODS
Materials:
Type | collagen (obtained by own
technology from pork skin).
Enzymes: Proteolytic Enzymes - Papain
(EH 3. 4. 22. 2) (Merck); Alkaline
proteinase (EH 3.4.21.14) (Vetprom);
Trypsin  (EH  3.4.21.4) (Bulgaria);



AMUNOMINTUYHN €eH3uMK - [lneceHHa o-
amunasa (EH 3.2.1.1) (Betnpowm); baktepu-
anHa a -amunasa (EH 3.2.1.1) (Betnpom).
MeToan 3a aHanNn3:

CbabpkaHue Ha Bnara no bAC
1109-89 - meToabT € mMoaudmumpaH, c
M3MNON3BaHETO Ha €e/IeKTPOHHa Be3Ha
“Sartorius” ¢ WHbpayepBeHO 3arpsiBaHe
Ha npobuTe;

OnpegensHe Ha akTuBHaTa
KucenmHHocT /pH/ - Ha pH —meTbp G —
103 Ha doupma “ Seibold” — AscTpus
AMWIONNTNYHA aKTUBHOCT
AMUNOMNTUYHATA aKTUBHOCT Ce u3passiBa
B €4MHMLUM Ha rpam. 3a eauHuua akTuB-
HOCT ce nprvemMa KO/IMYECTBOTO EH3UM,
KoeTo katanm3upa xugponmsata Ha 1
rpaMm pasTBOPMMO HWWecTe, B CTPOro
onpefeneHn crTaHdapTHM  YCNoBMSA
Temnepatypa, Bpeme 1 pH.
MpoTeonMTnyHa aKkTUBHOCT
MpoTeonuTnuHaTa akTUBHOCT ce onpege-
ns no mogndhmuympan metod Ha Anson. 3a
eMHVLa MpOTeo/IMTUYHA aKTMBHOCT ce
npvemMa TOBa KOJIMYECTBO EH3UM, KOeTo
3a 1min npeBpblya cybcTpata KaseuH B
KO/M4ecTBo, CcboTBeTCTBaWoO Ha lumol
TMPO3MH Mpu ycnoeusa 1 pH Ha cpeparta,
cneundmnyHmn 3a JafeHnst EH3NM.

o Cy61mmMaLMoHHO cyllueHe
BakyyM cyb6/iMMauMoHHa — MHCTasauus
“Hochvakuum-TG 16.50".

PE3YJITATU N OBCBXXOJAHE

B npoueca Ha TEXHOMOrMYHWU WU3-
nuTBaHMA ca paspaboTeHn u ekcnepu-
MeHTupaHu 0610 5 BapuaHTa kosareHo-
BW NPOAYKTN C BK/IIOYEHU eH3uMU: Bapu-
aHT 1 — nmobunusnpaH nanaviH; BapuaHT
2 — mobununsnpaH TpuncuH; BapuaHT 3 —
umMobunMsmpaHa ankasiHa npoTeasa;
BapmaHT 4 — umobunusnpaHa nieceHHa
o-amunasa u BapuaHT 5 umobunmsmpaHa
6akTepvasiHa o-amuiasa.

OCHOBHUTE KpUTEPUM NpY U360p Ha
€H3UMK, NOoAXO4ALM 3a BKIOYBAHE B
KonareHoBusi Hocutesl 6sixa CTPyKTypHa
CTabunHOCT, KaTanuTUyHa  cneuuduy-
HOCT, M3nMos0rMyHa MOHOCUMOCT, [0-
CTBMNHOCT N HUCKA LieHa.
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Amylolytic enzymes - Fungal a-amylase

(EH 3.2.1.1) (Vetprom); Bacterial a-
amylase (EH 3.2.1.1) (Vetprom).

Methods of analysis:
o Moisture content according to

BSS 1109-89 — the method has been
modified using the *“’Sartorius” electronic
scale with infrared heating of the samples;

o Determination of the active acidity
(pH) of the pH-meter G-103 of “Seibold” -
Austria
o Amylolytic activity

Amylolytic activity is expressed in units
per gram. One unit of activity is the
amount of enzyme that catalyses the
hydrolysis of 1 gram of soluble starch
under strictly defined standard conditions
— temperature, time and pH.

o Proteolytic activity

Proteolytic activity is determined by a
modified Anson method. One unit of
proteolytic activity is that amount of
enzyme which, for 1 min, converts the
substrate casein into an amount
corresponding to 1 pmol tyrosine under
conditions and pH of the medium specific
for the enzyme.

Sublimation  drying vacuum
sublimation installation “Hochvakuum-TG
16.50".

RESULTS AND DISCUSSION

A total of 5 variants of collagen
products with enzymes were developed
and experimented in the technological
testing process: Variant 1 — immobilized
papain; Variant 2 — immobilized trypsin;
Variant 3 — immobilized alkaline protease;
Variant 4 — immobilized fungal a-amylase
and Variant 5 immobilized bacterial o-
amylase.

The main criteria for selecting
enzymes suitable for inclusion in the
collagen carrier were structural stability,
catalytic specificity, physiological
tolerance, affordability and low cost.



Kato HocuTen ce nsnon3sa Konare-
HOBa AuMcCrepcus nosiydyeHa no onTMMusn-
paHa OT Hac TexHOsNorMs 3a MNpou3BOfL-
CTBO Ha Ko/jareH oT oTnajHu NpoAayKTu oT
MeconpepaboTBatesiHata U Koxapckara
nHayctpusa (Dyankova et al., 2011).

Bb3 ocHOBa Ha npoBefeHUTE ekcre-
PVYIMEHTU € onMncaHa MeToAuMKa 3a UMoBW/IN-
3MpaHe Ha e3UMM B KOMareHoB HocuTen,
BK/IlOYBaLLa criegHuTe etanu (Purypa 1).

As a carrier, collagen dispersion
obtained from an optimized by us
technology for the production of collagen
from waste products from the meat and
leather industry is used (Dyankova et al.,
2011).

Based on the experiments carried
out, a method for immobilizing tongues in
a collagen carrier comprising the following
steps (Figure 1) is described.

7

MoaroToBka Ha CypoBUHUTE
Preparation of the raw materials

A 4 A 4
D A
Hocuten — konareH EH31MKM — nanavH, TPUMNCKH, ankasiHa npoTeasa, bakTepuanHa
Carrier - collagen W NIEceHHa o — ammnasa
\ J Enzyme: papain, trypsin, alkaline protease, fungal a-amylase
¢ and bacterial a-amylase
XomoreHunsnpaHe /
Homogenizing
\ J
¢ v v
OmpexBaHe f Kopekums Ha pH ) f Pa3TBapsiHe B 6ydhep
Crosslinking < pH Correction Dissolve in buffer
. ) . ) . )

BknouBaHe Ha eH3nMUTe B KolareHoBa CycneHsuns
Inclusion of the enzymes in a collagen suspension

A

v

3ampassiBaHe 1 BakyyM-Cyo/IMMaLMOHHO CylleHe
Freeze and vacuum-freeze drying

v

[lo3npaHe v onakosaHe
Dosing and packaging

A

KoHTpon
Control

®ur. 1. O606lLeHa TEXHO/IOMMYHA cXema 3a
TPUMNCKWH, asfikasiHa NpoTeasa, MjeceHHa o —
KonareHoB HocuTes

|/|M06|/|n|/|3|/|paHe Ha eH3nMnTe — nanauiH,
amMmmnnasa un 6aKTepV|anHa a — amMmunasa, B

Fig. 1. Summarized technological scheme for the immobilization of the enzymes —
papain, trypsin, alkaline protease, a — amylase and bacterial a — amylase, in a

collagen carrier
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Cnep, nmonnm3saumoHHns npowec
n npegsapuTenHa pexugparauma  Ha
ONUTHUTE BapuaHTn 6e n3mepeHa eH3nm-
Ha akTMBHOCT M [O06MB Ha MMOGWUAK-
3aumsa. Bb3 ocHoBa Ha nosyvyeHute
aKTMBHOCTM 3a BCEKW BapuaHT KonareHoB
npoaykt 6e onpegeneH ,% p[o6buB Ha
umobunusauyma”. Pesyntatute ca noco-
yeHn B Tabnuua 1.

Following the lyophilization process
and preliminary rehydration of the
experimental variants, enzyme activity
and vyield of immobilization were
measured. Based on the activities
obtained for each variant, a collagen
product was defined as “% yield of
immobilization”; The results are shown in
Table 1.

Tabnuuya 1. EH3MMHa akTUBHOCT U A06MB Ha nmobunmsayms
Table 1. Enzyme activity and yield of immobilization

BapuaHTM | AKTUBHOCT U3XOJ€EH eH3UM | AKTMBHOCT MNpoAyKT | Jo6us nmobmununsaums
Variants Activity native enzyme Activity product Yield immobilization
Ul/g Ulg AY (%)

Variant 1 49130 1953,6 34,88+2,57
Variant 2 44390 1074 21,22+3,60
Variant 3 23370 680,7 25,52+1,79
Variant 4 8760,93 50,33 50,4+4,73
Variant 5 2065,14 9,15 38,88+2,17

OTuyeTeHa 6e eH3VMHa akTUBHOCT
W Ha NeTTe BapuaHTa KonareHoBwu Mnpo-
OyKTU. AHaNN3BT Ha pesynTaTtuTe nokasa
Nno-BMCOKa KaTa/IMTMYHa akKTMBHOCT Ha
BapuaHTMTe KosareHoBM MnpoaykTn c
BKJ/THOYEH NPOTE0INTUYEH EeH3UM
(BapuaHT 1, 2 n 3) B cpaBHEHUe C Te3u
CbAbpXaly amuionuTuyeH. Haii-Bmcoka
€H3VMMHa aKTUBHOCT Ce OTyMTa npu Ba-
puvaHT 1 - BKOYBAHE Ha TPUMNCUH B KoNna-
reHoea matpuua (cboTBeTHO 1953,6 U/Q).

dakTop, KOWNTO onpefensa 4yBCTBU-
TeNHoCcTTa U cTabuiHOCTTa Ha eH3MMUTe
npu wuMobunmsaums, € CcTeneHta Ha
C/IOKHOCT, Kacaella opraHusaumusita Ha
TeXHUTE MOJeKynn. K3nonssaHute net
€H3MMa ca pas/IMyHK Mo MpPOU3Xon U
aMWHOKMCENIMHEH CbCTaB, HO 06WOTO
npu TAX €, Ye TEeXHUTe MOJIeKynn ca
usrpageHn oT Mo efHa nosmnenTugHa
Bepura. CnegoBaTefniHO MMaT cTabunHa
BTOPUYHA W TpPeTMyHa CTpyKTypa MW
3anassar 61010rMYHUTE CU KavecTBa npu
TexHosiIorMyHaTa obpaboTka, BKIOUMTES-
HO  uMOOuIM3aumMs 1M Bakyym -

Enzyme activity of all five collagen
variants was reported. The analysis of the
results showed a higher catalytic activity
of the collagen variants with the
proteolytic enzyme involved (variant 1, 2
and 3) compared to those containing
amylolytic. Highest enzymatic activity was
recorded in variant 1 - inclusion of trypsin

in a collagen matrix (1953.6 Ulqg,
respectively).
A factor that determines the

sensitivity and stability of immobilization
enzymes is the degree of complexity
involved in the organization of their
molecules. The five enzymes used are of
different origins and amino acid
composition, but their common is that
their molecules are made up of one
polypeptide chain.

Therefore, they have a stable secondary
and tertiary structure and preserve their
biological properties in the processing,
including immobilization and vacuum -
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Cy6/IMMaLMOHHO CYLLIEHE.

Mo-TOYHUAT KpuTepuii 3a onpeje-
nsaHe ed)eKTUBHOCTTa Ha npoueca MMo-
6unmzaumnsa e nokazarenar ,A400MB Ha
nmobumnmzauymsa”. Haii-BMcoka CTOMHOCT
3a TO3M Mokasaresl e oT4yeTeHa npu
BapvaHT 4 (konareHos unm ¢ uMmMobu-
nM3npaHa nneceHHa o — amuniasa). Bu-
ObT Ha HOCUTESNA U MOJIEKYNHUAT CTPOEX
Ha EH3VMHWUTE MOJIEKY/IN Onpegensr
KO/INYECTBOTO E€H3MM, KONTO MOXe ga ce
BK/IOUM B Hero. [lo-HUCKMA MpOUEHT
»000UB Ha MMOGMAM3aLma” BEPOSATHO ce
Ob/MKN  Ha no-crnabus  kanauuteT 3a
CBbp3BaHe Ha CbOTBETHUA EH3UM KbM
KonareHoBust HocuTersn.

KonareHbT Kato Hocuten OT
XUAPOKOSIOMAHO  ecTecTBO, OT  efHa
CTpaHa MOXe Jfa Ce onpegenu kato
edhekTBHa MaTpuua 3a BK/IH4YBaHE Ha
€H3MMU, a OT Apyra kato KpMonpoTekTop,
ocurypsieally, 3ana3BaHeTo Ha KaTasmTuu-
HUTE CBOICTBA Ha E€KCMepMMEHTUpaHnTe
OT Hac eH3VMMU.

Jobpata agcopbuuoHHa cnocoo6-
HOCT M rofisMaTa NnopbO3HOCT Ha Nnogu-
NM3npaHnTe KonareHoBu r-6u gasart Bb3-
MOXHOCT 3a BK/IlOUBAHE B TAX HA pas/ny-
HW aKTUBHW MHrpagmeHTn. HanmumneTo Ha
MHOXECTBO PEeakKLMOHHOCNOCO6HN (DYHK-
UMOHA/THX TPpynu B KojlareHoBaTa Mose-
Kyna no3sonsBa (hopMupaHeTo Ha
YCTOMUYMBU W XenaTHW KOMMJIEKCU C
BK/THOUEHUTE EH3VMIMHWN KOMMOHEHTH.

KprosawmtHnaT echekt Ha Konare-
Ha Ce [AOb/DKM Ha KOMUratuBHute My
CBOIiCTBa, T.e. CMNocoGHocTTa no-edek-
TMBHO Ja CBbp3Ba BOJaTa, B CpaBHeHue
C TpaguuMOHHWUTE KPWONPOTEKTOpU —
3axaposa, Tpexasnosa, aMUHOKUCENNHU U
ap. Mo TOo3n HauvH ce yBenuuaBa Ko-
IOVAHO CBbp3aHaTa Boja 1 ce HamassiBa
KO/IMYECTBOTO Ha 3ampb3Hasiata B0OAa,
KOeTO BOAM [0 MOHWXaBaHe Ha EeBTekK-
TMYHaTa Temnepartypa. Taka eq)eKTUBHO
Cce npeofosisiBa HEraTMBHOTO Bb3fgeit-
CTBME Ha Mnpoueca 3ampassiBaHe BbpXy
HaTMBHaTa CTPYKTypa Ha EH3UMHUTEe
Monekynu. ETo 3awo nuodpmnunsnpaHara
KonareHoBa maTpuua okassa NpoTeKTMB-

sublimation drying.
The more precise criterion for

determining the effectiveness of the
immobilisation process is the
"immobilization vyield" indicator. The

highest value for this indicator is reported
in variant 4 (collagen film with
immobilized fungal a-amylase). The type
of carrier and the molecular structure of
the enzyme molecules determine the
amount of enzyme that may be
incorporated therein. The lower percent
"immobilization yield" is probably due to
the weaker capacity for binding the
corresponding enzyme to the collagen
carrier.

Collagen as a carrier of a
hydrocolloid nature, on the one hand, can
be defined as an effective matrix for the
incorporation of enzymes and, on the
other, as a cryoprotector ensuring the
preservation of the catalytic properties of
the enzymes that we have experimented
with.

The good adsorption capacity and

the high porosity of the Iyophilized
collagen sponges enable them to
incorporate various active ingredients.
The presence of multiple reactive
functional groups in the collagen
molecule allows the formation of stable
and chelated complexes with the

incorporated enzyme components.

The cryoprotective effect of
collagen is due to its collagenous
properties, i. e. the ability to bind water
more effectively  than traditional
cryoprotectors - sucrose, trehalose,

amino acids, etc. Thus, the colloid water
is increased and the amount of frozen
water is reduced, resulting in a lower
eutectic temperature.

This effectively overcomes the negative
impact of the freezing process on the
native structure of the enzyme molecules.

Therefore, the lyophilized collagen matrix
has a protective effect and stabilizes the
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HO AencTeue 1 ctabunusnpa CTpykTypara
Ha BK/IIOYEHWS B HESI EH3UM.

MpocnegeHa e crabunHocTTa W
npoMsiHaTa B OocTaTbyHaTa akTUBHOCT Ha
Cy6/IMMaLMOHHO  M3CYLUEeHUTE  OMUTHU
BapuaHTu B npoLeca Ha CbXxpaHeHve Ha
cTaiiHa TemnepaTtypa.

OcTaTbyHaTa €H3MMHa akKTUBHOCT
Ha  nuoununsnpaHuTe npoéu e
n3cnensaHa nepuoguyHo, creg 6 n 12 -
MECEYHO CbXpaHEHME N M3UMC/IEHA KaTo
MPOLEHT OT CTOMHOCTTA Ha TO3M Nokasa-
Ten, OT4Y4eTeH HenocpencTBEHO cnep
TAXHOTO NPOM3BOACTBO.

Pesyntatute oOT aHa/n3a Ha
€H3MMHaTa akTVBHOCT Ha OMUTHUTE Ba-
pvaHTu Npu CbXpaHeHve ca NpeLcTaBeHu
rpacpmyHo Ha durypa 2.

120
100

80

H

OcTate4Ha akTMBHOCT/
Residual activity
o

Bapnautl/ Bapuanr 2

Variant1 Variant 2

structure of the enzyme involved therein.

The stability and change in residual
activity of the freeze-dried test variants in
the storage at room temperature were
monitored.

The residual enzymatic activity of
the lyophilized samples was examined
periodically after 6 and 12 months of
storage and calculated as a percentage
of the value of this indicator reported
immediately after their production.

The results of the analysis of the
enzymatic activity of the test variants on
storage are presented graphically in
Figure 2.

Bapnaur 3/ BapnanT 4 Bapunaur 5/

Varant 3 Varnant 4 Vartant 5

dur. 2. OcTaTbyHa eH3MMHa aKTUBHOCT Mpu cbxpaHeHue (xSD)
Fig. 2. Residual storage enzyme activity (+SD)

OTuyeTeHa e BUCOKa CTeneH Ha
3anasBaHe Ha €H3MMHa aKTUBHOCT U
KaTa/IMTUYHa CTabu/IHOCT Ha ONUTHUTE
obpasuu B npoueca Ha CbXpaHeHue.
XapakTepHo €, 4e Jopu npu cTaiHa
TeMmnepaTtypa, €eH3MMHara akTMBHOCT
octaBa Hag 90% OT Havya/iHaTa CTOMHOCT
npun 6-MeceyvyHO CbXxpaHeHue.

OT BCUYKM ONUTHU BapuaHTu, Hali-
Mb/IHO 3ana3BaHe Ha eH3VMHarta akTuB-
HOCT 3a 12 meceua ce Habnwogasa npu
KonareHoBuTe MpPOAYKTM C  BK/IHOYEH
aMUnoNnTUYeH eHsum (BapuaHt 4 n 5).
Masniko no-HUCBHK MPOUEHT ocTaTbyHa

A high level of enzyme activity and
catalytic stability of the test specimens in
the storage process has been reported.
Characteristically, even at room
temperature, enzyme activity remains
above 90% of the initial value for 6
months storage.

Of all the experimental variants,
the most complete preservation of
enzyme activity for 12 months was
observed in collagen products with an
amylolytic enzyme involved (variants 4
and 5). A slightly lower percentage of

46



aKTMBHOCT cnef 12 meceua € OT4yeTeH
npu BapuaHtTute ¢ MMoOUIM3NPaHn npo-
TEONIMTUYHU E€H3VMW, KOeTO Hali-BeposT-
HO Ce Ob/DKM Ha 4YacTUyHa aBTo/m3a U
UHXMbMpaHe Ha 4YacT OT EH3UMHWUTEe
Monekynu. 3BecTHo e, Ye OKOMo MMOBU-
NM3npaHnMTe eH3UMKU ce cb3gaeaT cTe-
PUYHM OrpaHMYeHUss K Cce HamassBa
NMOABWKHOCTTA Ha EH3MHUTE MOEKY/IN.
ETo 3awWo npouechbT Ha MpoTeosiM3a e
CW/IHO OrpaHuyeH Npu umobunusauus, B
CpaBHEHWE C HATMBEH EH3VMMEH npena-
paTt, CbXpaHsiBaH Mpu CblUMTE YC/0BUS,
KOeTo e npejnocrtaBka KoslareHoBuUTe
NPOAYKTW C BK/OYEHW npoTeasn Ja
3anassT CBOSA €H3MMEH KanauuteT 1 npu
NPoABL/KATESIHO NarepysaHe. ToBa ce
noTebpXgasa u  OT nosyyeHnTe
pesyntatn — ocTaTbyHaTa akTUBHOCT 3a
BapuaHtn 1, 2 n 3 e mexgy 60 n 75%
cnep 12 mecela cbxpaHeHue.

ChblLLUECTBEHO Bb3AENCTBME BbPXY
noBeAeHNETO Ha NMounnsnpaHnTe Npo-
OYKTU Npy CbXpaHeHne okassa nokasarte-
NAT BnarocbAbpXaHvue. To3n nokasaten
BNMSie BbPXY MUKPOBUonornyHaTa n 6mo-
XMMUYHaATa YCTOMUMBOCT Ha cybnnma-
LUWOHHO M3CyLUeHUTEe MaTepuasiun, Kakto 1
TEXHWUTE PEOIOrMYHN N CTPYKTYPHU CBOWCTBA.

Mpu HawmnTe BapuaHTHM Mpoobw,
OCTaTbYyHOTO BAroCbAbPXaHNE € Noj
6%, T.e. B CTaHOApPTHUTE HOPMM, KOETO
065ICHsIBa BMCOKMSA NPOLLEHT Ha ocTaTby-
Ha eH3MMHa aKTMBHOCT cfef npoueca Ha
nvodmnmsaums 1 Npu CbXpaHeHue.
HanuuveTto Ha No-BMCOK NPOLEHT Bnara
MOXe f[a WHMUMMpa MNpouec Ha AeHa-
Typauuss Ha €H3UMHWTE MOMEeKyIn B
KpainHUTE NPOAYKTW.

N3BON

Bb3 ocHOBa Ha nposefeHUTE Tex-
HONOMMYHN U3CNeaBaHnA ca MnosyvyeHn 5
BapvaHTa 6MOJIOrMYHO aKTUBHU Konare-
HOBUW NPOAYKTA.

Taka cb3gafieHuTe 6MOaKTVBHU
KonareHoBu Marpuuu ¢ MMobunmsnpaHmu
NPOTEO/INTUYHN U aMUNOIUTUYHN EH3UMU
umart CTPYKTypHa W MUKpO6MonornyHa
CTabUNHOCT B Npoueca Ha CbXpaHeHue n

residual activity after 12 months was
reported in the immobilized proteolytic
enzyme variants, most likely due to
partial autolysis and inhibition of a portion
of the enzyme molecules. It is known that
immobilized enzymes create sterile
limitations and reduce the mobility of
enzyme molecules.

Therefore, the proteolysis process is
severely restricted by immobilization
compared to a native enzyme preparation
stored under the same conditions, which
is a prerequisite for collagen products
incorporating proteases to retain their
enzymatic capacity  even during
prolonged storage. This is also confirmed
by the outcomes obtained — the residual
activity for variants 1, 2 and 3 is between
60 and 75% after 12 months of storage.

A significant influence on the
behaviour of lyophilized products during
storage is the moisture content indicator.
This index affects the microbiological and
biochemical resistance of the freeze dried
materials as well as their rheological and
structural properties.

In our variant samples, the residual
moisture content is below 6%, i.e., in
standard norms, which explains the high
percentage of residual enzymatic activity
after the Iyophilization and storage
process. Existence of a higher
percentage of moisture can initiate a
process of denaturing enzyme molecules
in the final products.

CONCLUSIONS

Based on the technological studies,
5 variants of biologically active collagen
products were obtained.

The bioactive collagen matrices
thus formed with immobilized proteolytic
and amylolytic enzymes have structural
and microbiological stability in the storage
process and are suitable for use in
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ca nogxogswm 3a npunoxeHne B | various fields of the food and
pasnuyHm obnactu Ha xpaHuTesnHaTa u | pharmaceutical industry.
thapmaueBTUYHa MHAYCTPUS.
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