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PE3OME

[aneHn ca pesyntatute OT aHasu-
3a Ha CbBPEMEHHOTO CBETOBHO pasBuTue
Ha OBLEBbACTBOTO, HEFOBOTO CbCTOSHWE
B YKpailHa u TeHAEeHLMUTE Ha pasBuTHeE.
lMpoyuBaHeTO ycTaHoBW, 4ye npe3 2018 r.
B cBeTa e nmano 1220.4 muinoHa oBLe.

AHanus Ha rnobanHuTe TeHaeHUUn
B OBLEBB/ACTBOTO 3a 50-roguiieH nepuos
nokassa MNOCTOAHHO, MOCTEMNeHHO YBenu-
yaBaHe B 6posi Ha oBUE B cBeTa. B Cb-
LLIOTO BpeMe vMma NpoOMeHn B OTrnexna-
HEeTO UM B PasNYHN AbpXaBW — 3HAYM-
TeNleH cnaj Ha >XWUBOTHUTE B HAKOU U
pacTex B Apyru.

B ycnoBusTa Ha CbBpeEMEHHUS CBe-
TOBEH nasap, NPON3BOACTBOTO Ha OBHeLl-
KO, arHelKo Meco W M/IeYHU NPOAYKTU
CbC 3anasBaHe Ha KayeCTBEHMTEe Xxapak-
TEPUCTUKN Ha BbSIHATA, arHeLKUTE KOXW
N KOXEeHWTe cypoBvHM e obelwasalla
Nnocoka 3a pas3BuUTHe Ha UHOYCTpUATA.

SUMMARY

The analysis results of the modern
world development of sheep breeding, its
state in Ukraine and the tendencies of
development are given. The study found
that in 2018, there were 1,220.4 million
sheep in the world.

An analysis of the global trends in
sheep breeding over a 50-year period
indicates a steady, gradual increase in the
number of sheep in the world. At the
same time, there are changes in sheep
breeding in different countries - a
significant decline in livestock in some
and growth in others.

Under the conditions of the modern
world market, the production of mutton,
lamb meat and dairy products with the
preservation of qualitative characteristics
of wool, lambskin and fur raw materials is
a promising direction of the industry's
development.



Mpe3 nocnegHute 25 rogmMHu oBue-
Bb/CTBOTO B YKpaliHa 3aryou nosuvuusta
cn. bpoAT Ha oBUETe Hamass rnoseye OT
10 nbTn. TPOU3BOACTBOTO Ha MNPOAYKTU
OT OBLIEBBACTBOTO Ce Xapakrepusupa C
HecTabunHo npegnaraHe. .06emMbT Ha
M3HOCaA € MHOr0 MasbK U He B/iMsie Ha
ycroBusiTa  Ha  CBETOBHMSA  nasap.
HepocTurbT Ha nmpoaykumsi B YkpaiHa e
OT: arHeLKo Meco u oBHewko - 30.7 xun.
TOHa, BbJIHA - 43.1 Xxu. ToHa. 3arybuTe B
uHayctpuata ca 60-70%. lMoTteHumansT
Ha O0BUEBBLACTBOTO, Nopagy BJIMAHNETO
Ha pasnnyHu (pakTopu, He ce M3nosn3sa
HanbAHO: MpU pasMHOXaBaHe - ¢ 69%,
npu NPoM3BOACTBO Ha OBHELWKO - ¢ 62%,
CPefHUAT AHEBEH npupacT Moxe aa 6bae
no-rosisiM ¢ noHe 35%.

B ycnoBusTa Ha CbBpeEMEHHUS CBe-
TOBEH W BbTPELUEH nasap, NpoM3BoACTBO-
TO Ha OBHELUKO, arHewKo Meco U MJIeYHU
NpoAYKTU CbC 3ana3BaHe Ha KauyecTBeHu-
Te XapaKTepuUCTMKU Ha BbJiHATa, arHewl-
KNTE KOXWN N KOXXEHUTE CYpPOBUHW e onpe-
JeneHo kato obellaBalla Nocoka 3a pas-
BUTWETO Ha MHAYCTpUATA.

KntouoBn aymu: pasBbXjaHe Ha
oBLUe, A06UTHLK, nopoaun, pa3BbaHa 6a3sa,
NPoOAYKTN OT OBLUEBBLACTBOTO, [N106a/HU
TEHAEHLMKN, peHTabunHoCT

YBO/,

OBLEBBLACTBOTO € €eAWHCTBEHUAT
NOACEKTOP Ha XXMBOTHOBBLACTBOTO, KONTO
€ M3TOYHMK 3a NPOU3BOACTBO Ha pasnny-
HW 30paBOCNOBHW MPOAYKTU: AWETUYHO
arHeLKo Meco, M1aZlo OBHELLKO, M/ISIKO, a
CbLO N HE3aMEHUMMN CYPOBUHU - BbJIHA,
OBYa M arHellka KoXa 3a Npou3BOACTBO
Ha CTOKM C XUTMEHHW CcBoWcTBa 6e3 aHa-
Jor, KOUTO [OMpUHAcAT 3a noagbpxaHe
Ha 3[paBeTo U yAb/hKaBaHe Ha YoBeLLKUA
(Bezhenar, 2015; Vdovychenko et al.,
2016; 2018; Zharuk and Zharuk, 2012).

M3BecTHO e, 4ye OBUEBBLACTBOTO €
Hall-MasIko eHeproemkara MpOMMLLIEHOCT.
Mopaan 6MoNornyHUTE CU XapakTepucTu-
Kn, oBUeTe wu3nonssar nacuwa, 8-9
MeceLla roguuHo, ¢ MUHUMasIHU pasxoam
3a TpyA4,, Nopajmn KoeTo OTrexaaHeTo UM

Over the past 25 years, sheep
breeding in Ukraine has lost its ground.
The number of sheep decreased by more
than 10 times. Sheep breeding products
production is characterized by an unstable
proposition. Export volumes are very
small and do not affect the global market
conditions. The shortage of sheep
production in Ukraine is lamb meat and
mutton - 30.7 thousand tons, wool - 43.1
thousand tons. The industry level of loss
making is 60-70%. The potential of the
sheep industry, due to the influence of
various factors, is not fully utilized: by
reproduction - by 69%, by the production
of mutton - by 62%, average daily gain
can be greater by at least 35%.

In today's world and domestic
markets, the production of mutton, lamb
meat and dairy products with the
preservation of quality characteristics of
wool, lambskin and fur raw materials has
been identified as a promising direction of
the industry’s development.

Key words: sheep breeding,
livestock, breeds, breeding base, sheep

breeding  products, global trends,
profitability

INTRODUCTION

Sheep breeding is the only

livestock sub-sector that is a source for
the production of various products with
healing properties: dietary lamb meat,
young mutton, milk, and also irreplaceable
raw materials - wool, sheepskin, lamb pelt
for production of goods that have no
analogues in hygienic properties and
contribute to maintaining health and
prolongation of human life (Bezhenar,
2015; Vdovychenko et al., 2016; 2018;
Zharuk and Zharuk, 2012).

Sheep breeding is known to be the
least energy-intensive industry. Due to
their biological characteristics, sheep use
pastures with minimal labor costs of
almost 8-9 months a year, therefore their
breeding is advisable everywhere.



€ NpenopbYMTESIHO HABCAKbE.

OBUEBBLACTBOTO € 6UN0 Hepasaen-
Ha YacT OT yKpamHckaTa HauuoHasHa 1Ko-
HOMVKa B UCTopuyeckn nnaH. Ho Hactos-
LLOTO My CbCTOSIHME Ce xapakTepusupa c
peavua KpUsUCHU ABAEHUS NPUUYNHEHN Ha
MbpPBO MSACTO OT cnaj B LeHata Ha Bbil-
HaTa, KOETO MOHWXKM MHTepeca Ha Npoms-
BoaMTENUTE. BCBHLLHOCT B MPOAL/DKEHNE
Ha Ob/TbI NEepuos MKOHOMUYECKMAT 0CT
N MaHTa/ITET Ha 3aeTunTe B MHAycTpuATa
6sixa CbCPeAOTOYEHU BbLPXY MPOU3BOA-
CTBO Ha TOYHO Te3n npogyktu. Mo pas-
NIVYHW  NPUYUHWM  NPOMULLSIEHOCTTa He
bewe edekTuBHa, kOeTo pgosege [0
HepeHTabW/IHOCT, 4YMeTO paBHMULLE npes3
nocnegHute rognHn e 60.0-70.0 %
(Zharuk and Zharuk, 2012; 2015)

YnagbkbT Ha OBLEBBLACTBOTO Ce
Ob/DKN TNAaBHO Ha avncaTta Ha nasap 3a
npogyktnte. MexayHapogHata U Hauumo-
Ha/lHa MpakTMka ob6aye nokaseaT, ue
HMa OOGEKTUBHW NPUYUHM 3a MNOALEHS-
BaHe Ha To3u OTpach/l.

ETo 3awo, Ha HacrtodAwmAa etan,
yyeHuTe ca u3npaBeHun npep 3ajavara ga
aHanu3mpatr OCHOBHUTE TeHAEeHUuW B
pasBUTMETO Ha OBLIEBBACTBOTO B CBETA U
B YKpaliHa n Bb3 OCHOBa Ha HaTpynaHus
onuT Ja onpejenATr  MOCoKUTe  3a
pasBUTME Ha OBLEBBACTBOTO B YKpaiiHa.

MATEPVAT N METOON

3a HayyHWTe wu3cnefBaHua ca Us-
non3BaHu pesynTatv OT HayyHW paspa-
60Tk npoBeneHn B nepuoga 2010-2019
r., CTaTUCTUYECKN OAHHU U NUTepaTypHU
N3TOYHMUK. [lpunaraHn MeToau: cucTe-
MeH aHann3, CTaTUCTUYECKU, CpaBHUTEN-
HW U34YNCNEHNA, CpaBHEHWe, NPorHosmpa-
He, Nornyecko obobLaBaHe.

PE3YJITATU N OBCBXAAHE
AHanus Ha rnobasHuTe TeHAeHUUu
B NPOM3BOACTBOTO Ha MPOAYKTM OT OBLe-
BbACTBOTO MO gaHHM Ha FAO nokasa, 4ye
kbm 01.01.2018 r. B cBeTta nma 1 202.4
MUAnoHa oBue, cnpamo 1040.0 munmnoHa
npe3 2001 r., KOETO Nnokassa yBennyeHune

Sheep husbandry has historically
been an integral part of the Ukrainian
national economy; however, the current
state of sheep breeding in Ukraine is
characterized by a number of crisis
phenomena and is caused, first of all, by a
decrease in wool prices, which reduced
the interest of producers in its production.
Indeed, over a long period the economic
advantage, and the mentality of those
working in the industry, were focused on
the production of precisely these
products. For various reasons, the
industry was not aimed at a more efficient
development path, which led to its
unprofitability, the level of which in recent
years has been 60.0-70.0% (Zharuk and
Zharuk, 2012; 2015).

The decline of sheep breeding is
due primarily to the lack of a market for
sheep breeding products. However,
international and domestic practice shows
that there are no objective reasons for
underestimating this industry.

Therefore, at the present stage,
scientists are faced with the task of
analyzing the main trends in the develop-
ment of the sheep breeding industry in the
world and in Ukraine and, based on the
experience gained, determine the directions
of the revival of the sheep breeding industry
in Ukraine.

MATERIAL AND METHODS

For research, the results of
scientific works conducted in 2010-2019,
statistical data, and literature sources
were used. Applied methods: system
analysis, statistical, comparative-
calculation, comparison, forecasting,
logical generalization.

RESULTS AND DISCUSSION
An analysis of global trends in the
development of sheep breeding products
production according to FAO data showed
that as of 01.01.2018, there were 1 202.4
million sheep in the world, compared to
1040.0 million in 2001, which indicates a



ot 15.6% B 6pos um. Bogely, B cnvMcbka
Ha CTpaHWTe C pa3BUTO OBLIEBBACTBO €
Kutaih, kato 6poAT Ha OBLETE KbM
01.01.2018 r. Bb3NM3a Ha 161.4 MuavoHa
XWBOTHU. TypLMA CbLLO Taka NnocTeneHHo
yBenuyasa nonynauymsarta cu ot osye: 31.0
MunnoHa npe3 2017 r. B cpaBHeHuEe C
28.5 munvoHa npe3 2001 r. B VHgua e
6 300 000 npes3 2017 r. B cpaBHeHue ¢ 6.0
MununoHa npes 2001 r. BpoAtr um B HoBa
3enaHans npofb/kaBa fa Hamansea - oT
40.0 munuoHa npe3 2001 r. Ha 27.5
MunnoHa npes 2017 r.; AscTpannda - oT
110.9 mwunvoHa npe3 2001 r. po 72.1
MWUIMoHa npes 2017 r.; BenukobputaHus -
oT 36.7 munmoHa npes 2001 r. go 34.8
MuMoHa npe3 2017 r. (FAO Official Website
(UN Food and Agriculture Organization).

Mo TO3M HauvH, A3na e nvpep B
6pos Ha oBueTe - 508 munvoHa. B
Espona ca ocraHasiv 132 wmMwuivoHa
XWBOTHW B CpaBHeHue c 266.7 mMuimoHa
npe3 1961, koeTo nokasBa MOHWXaBaHe
Ha nonynaumsaTa c noseye OT 2 NbTWU.
JnHamnkaTa B CTPYKTYpHUTE nokasaTenu
3a KOHLEHTpauus Ha OBLEe Ha BCeku
KOHTUHEHT B CBETOBEH Mawab e
nokasaHa Ha ®urypn 1 n 2.

B Asua ce Hamupa 45.3% OT cBe-
TOBHaTa nonynauus Ha osue u npubnu-
3UTENHO cCbljaTa YacT OT nNpoAyKTUTe
npov3BefeHn OT OBLEBBACTBOTO: OBHELL-
Ko Mmeco (52.2%), mnsko (48.2%) n BbNHA
(43.7%), T.e. BCUYKM HarnpaBfeHUs Ha
OBLEBB/ACTBOTO. Ha amMepuKaHCKNS KOH-
TUHEHT npeobnajasa NPOU3BOACTBOTO HA
Bb/IHA U Meco; B Adpuka - MNeYHu "
MECHW Hanpas/fieHusl, HO B afpuKaHckuTe
CTpaHn HMBOTO Ha MNPOW3BOAMUTESTHOCT €
MO-HUCKO OT CBETOBHOTO.

B EBpona npeobnagaBat M/EYHU-
Te npoayktm (27.4 % OT CBETOBHOTO
NPOV3BOACTBO Ha MEYHM NPOAYKTW OT
oBUE). bpoAT Ha oBUeTe B Hanpas/ieHue
Meco M BbaHa e 10,99% ot obuwaTta
eBponelicka nonynaymsl, CbC CbOTBETHO:
124 n 12.2% oT npou3BOACTBOTO B
CBETOBEH Mallab.

15.6% increase in the number of sheep.
The leader in the list of countries with
developed sheep breeding is China, the
number of sheep in this country as of
01.01.2018 totals 161.4 million animals.
Turkey is also gradually increasing its
sheep population: 31.0 million in 2017
compared to 28.5 million in 2001. In India
it was - 6,300,000 in 2017 compared to
6.0 million in 2001. The number of sheep
in New Zealand continues to decline -
from 40.0 million in 2001 to 27.5 million in
2017; Australia - from 110.9 million in
2001 to 72.1 million in 2017; Great Britain
- from 36.7 million in 2001 to 34.8 million
in 2017 (FAO Official Website (UN Food
and Agriculture Organization).

Thus, Asia is the leader in terms of
livestock sheep numbers - 508 million. In
Europe, 132 million animals remained
compared to 266.7 million sheep in 1961,
which indicates a decrease in the
population by more than 2 times. The
dynamics of the structural indicators of the
abundance the sheep livestock of each
continent on a global scale is shown in
Figures 1 and 2.

In Asia, 45.3% of the world sheep
population is located and approximately
the same share of sheep breeding
products is produced: mutton (52.2%),
milk (48.2%) and wool (43.7%), i.e. all
productivity directions of the sheep
breeding are developed. On the American
continent, wool-and-meat productivity
prevails; on the African - dairy-and-meat
directions, but in African countries the
level of productivity is lower than the world
one.

In Europe, the dairy direction of
productivity prevails (27.4% of the global
production of the sheep dairy products).
Number of sheep the meat-and-wool
productivity direction is 10.99% from the
European total sheep population, and
they give respectively: 12.4 and 12.2% of
this productivity in the world production.
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Fig. 1 and 2. The dynamics of the sheep livestock population proportion on
separate continents according to their total number in the world, %

BbnHarta e egHa oT BaXHWUTE Cypo-
BMHUW 3a TeKCTU/HaTa NPOMULLIEHOCT. TA
npeactaensBa okono 42% oT obwwute
NPOAYKTN B OBLEBBLACTBOTO U € HEeobXo-
Avma cypoBuMHa 3a MpoM3BOACTBOTO Ha
pas3/iviyHM BMCOKOKAYECTBEHM TbKaHW. 3a
CbXaJleHne, CbBPEMEHHOTO MpPOU3BOA-
CTBO Ha BbJiHa 3ag0BonsaBa egsa 10-15%
OT yoBeLLKNTE HYXAW. MoHacTosaweM nva
TbpCeHe Ha MpPOoAYKTM OT (hHa BbJIHA.
Mpe3 nocnegHWtTe rogvHKW, LeHaTa Ha
mHaTa BbSHA e cTaHana 3-4 nbTu no-

One of the important types of raw
materials for the textile industry, which is
obtained from sheep, is wool, it accounts
for about 42% of the total cost products of
these animals, and is an indispensable
raw material for production of the high-
quality various fabrics. Unfortunately,
modern wool production volumes satisfy
human needs by only 10-15%. Today
there is a demand for thin assortments of
wool. In recent years, the cost of fine wool
has remained 3-4 times higher than the




BMCOKa OT LieHaTa Ha CUHTETUYHUTE BJiak-
Ha 1 5-6 NbTM MO-BMCOKA OT UeHata Ha
namyka. ToBa 3acfra cBeToBHaTa Mpous-
BoauTenHoct. Npes3 nocnegHute 15 roam-
HW, NPOM3BOACTBOTO € Hamasnisano c 3%,
BbMNpPeKM Ye MHOro AbpXxasBu ca yBenu-
ynnn obema Ha Tesu NPoaykKTU (BKIOUK-
TenHo Kwurtaii - 58%, Typuma - 25%,
KazaxctaH - 59%, Y36ekuctaH - 100%,
FepmaHna - 53%) ¢ u3KNOYeHME Ha
CTpaHuTe OT aMepUKAHCKUA KOHTUHEHT.

CBETOBHOTO  MNPOM3BOACTBO  Ha
OBHewWKo Meco npe3 2017 r. e 9498356
TOHa B cpaBHeHue c 8470267 ToHa npes
2012 r. (Hag 10.5%) n 4930303 ToHa npes3
1961 r., KOeTo nokasBa Mo4YTU 2-KpaTHo
yBesnyeHue.

Haii-ronemusat npoussoguten Ha
oBYe mMeco e KuTaid, KoTo npes3 nocneg-
HuTe 50 rovHM yBesimumn npon3BoACcTBOTO
c noseye oT 40 nbTM: npe3 2017 .
NPoOu3BOACTBOTO Bb3/M3a Ha 2384 200 ToHa
B cpaBHeHMe ¢ 55 002 ToHa npe3 1961 .

B cbuoto Bpeme, cnegsa pa ce
oT6enexu, Ye B nepuoga ot 2001 pgo
2017 r., Ha hboHa Ha yBenuyeHue ¢ 15%
Ha 6pos Ha oBUETe, NPOLEHTBLT Ha NPOun3-
BOJCTBO Ha OBHELIKO Meco Ce e yBenu-
ynn ¢ 22.3%. OTHOCUTESNIHOTO YyBesinye-
HMe B NPOU3BOACTBOTO Ha OBHELIKO B
pas3nuuHn abpXasu no ceeta Bapupa. Ha-
KOV AbpXaBu umaT Brneyatnssall, 0THOCU-
Te/leH pPbCT, HO abCoNTHUAT 06eM Ha
NpOV3BOACTBOTO € He3HaYuUTesIeH N HAMa
3HAUUTE/SIHO B/IUAHWE BBPXY CBETOBHUA
o6eM. Kutail yBenmyun nponsBoACcTBOTO C
noytm 57%, TypkmeHucTaH - 82%,
KasaxctaH - 65%, Y36ekuctaH - 200%,
TapxnknctaH - 300%.

Bbnpekn ToBa, ce Habnwgasa no-
CTOSIHHO HapacTBaHe Ha Npoun3BOACTBOTO
Ha oByYe MIAKO B cBeTa (Cc 25% npes
nocnefgHute 15 roamHu) U Bb3M3a Ha 10
400 000 ToOHa, ot kouto 2,700,000 TOHa
ca npousBegeHun ot ctpaHn ot EC, 1 200
000 ToHa - Kwurali, 1,300,000 TOHA -
Typumsa. 3HauUTENHW  YyyYaCTHUUM  Ha
nasapa ca [vpumda, Cupusa, PymbHUA,
VicnaHua, npoussexgauin nosede ot 500
XNNSAAN TOHA MJISIKO BCEKMU.

price of synthetic fibers and 5-6 times
higher than the price of cotton. This has
affected the world level of production.
Over the past 15 years, production has
decreased by 3% despite the fact that
many countries have increased the
volume of these products (including China
- 58%, Turkey - 25%, Kazakhstan - 59%,
Uzbekistan - 100%, Germany - 53%) with
the exception of the countries of the
American continent.

The global production of mutton in
2017 was 9498356 tons compared to
8470267 tons in 2012 (exceeding 10.5%)
and 4930303 tons in 1961, which
indicates an almost 2-fold increase in
mutton production.

The largest producer of sheep meat
is China, which over the past 50 years
has increased the production of lamb
more than 40 times: in 2017, production
amounted to 2384200 tons compared to
55002 tons in 1961.

At the same time, it should be
noted that in the period from 2001 to
2017, against the backdrop of a 15
percent increase in the number of sheep,
the rate of mutton production increased by
22.3%. The relative increase in mutton
production in different countries of the
world is different. Some countries have
impressive relative growths, but the
absolute  production  volumes  are
insignificant and have no significant effect
on world volumes. China increased
production by almost 57%, Turkmenistan -
82%, Kazakhstan - 65%, Uzbekistan -
200%, Tajikistan - 300%.

However, there has been a steady
increase in sheep milk production in the
world (by 25% over the past 15 years)
and amounts to 10,400,000 tons, of which
2,700,000 tons are produced by EU
countries, 1,200,000 tons - China,
1,300,000 tons - Turkey. Significant
market participants are Greece, Syria,
Romania, Spain, producing more than
500 thousand tons of milk each.



JaHHuTe B Tabnuua 1 ca nokasaten-
HA 3@ CbCTOSIHMETO Ha OBLEBBACTBOTO B
HAKOW ObpXKasW, KOETO Mnokassa AvHamuka-
Ta B CbOTHOLLEHMETO Ha 6poit oBLE CNPsMO
100 4yoBeka npe3 nocnegHute 15 roguHu.
TakaBa rama OT NPOMEHNNBOCT Ha MHAUKa-
TOpUTe XapaKkTepmsmpa KakTo OTHOLLEHMETO
KbM WHAYCTPUATA, Taka M HaaMuMeTo Ha
€CTeCTBeHU, WKOHOMUYECKM W COLUaIHM
ycnoBsus.

Mapart ce 16 oBue Ha 100 xutenn
Ha nnaHeTaTta, B YKpaiHa Ta3u uudpa e
2. B HoBa 3enaHgus n ABcCTpanua TA
HaJXBbp/iA CBETOBHUTE MNokasatesim u e
CcbOoTBETHO 585 1 295 oBLe.

The data in Table 1 are indicative
the state of the sheep breeding industry in
some countries, which shows the
dynamics of the population per 100 per
capita over the past 15 years. Such a
range of variabilty of indicators
characterizes both the attitude to the
industry and the presence of natural,
economic and social conditions.

There are 16 sheep per 100
inhabitants of the planet, in Ukraine this
figure is 2 ones. In New Zealand and
Australia, it exceeds world's indicators
and is 585 and 295 sheep respectively.

Ta6nuua 1. Bpoii oBuye cnpsamo 100 YyoBeka B CBETOBEH Maliab npe3 2001-2017r.

Table 1. Sheep livestock capita per 100 people in the world in 2001-2017.
2001 2017
0,
Ibpxasa Bp. osue B|Monynauusa B| Osue Ha 100 |Bbp. osue B|Monynauus B |Osue Ha 100 o1 ZOO%O(E %)
C p xunsgu/ xun./ yoBeka/ xun./ xun./ yoBeka/ A -
ountry - A - . From 2017 (in %)
number of | population, | sheep * per | number of| Population, | sheep * per 10 2001
sheep, thousand 100 people, | sheep, thousand | 100 people,
thousands animal thousands animal

061 6poii B cBeTa 1040031 4835672 22 1202431 7550262 16 7239
Total number in the world: '
Kutaii / China 185120 1273111 15 161351 1441131 1 74,64
NHans 60113 1027015 59 63068 1339180 5 798
India '
IABCTpanus / Australia 110900 19358 573 72125 24451 205 51,48
BenukobputaHms 36716 59648 62 34832 66182 53 84.89
Great Britain '
Hosa 3enaHgns 40010 3864 1035 27526 4706 585 5651
New Zealand
Typuwms / Turkey 28492 66494 43 30983 80745 38 89,24
Pycus / Russia 12561 145185 9 22744 143990 16 175.51
Mbpums / Greece 8993 10624 85 8593 11160 77 90,59
PymbHUs / Romania 7657 22364 34 9875 19679 50 147,59
Monwa / Poland 3434 38634 9 261 38170 1 7,60
Bbnrapus / Bulgaria 1368 7707 18 1360 7085 19 106,64
Ykpaiina / Ukraine 963 48416 2 699 44223 2 79,03
YHrapus / Hungary 1129 10106 11 1141 9722 12 106,69
Mongoga / Moldova 830 4432 19 711 4051 18 92,37
Uewka Penybnuka 96 10264 1 217 10618 2 204,37
ICzech Republic

* I3yncneHo oT aBTopuTE Bb3 OCHOBA Ha AaHHu Ha FAO / Calculated by authors based on FAO data [6]

AHanun3 Ha rno6asHUTe TEHAEHLMN
B OBLIEBBACTBOTO 3a 50-roayilueH nepuos
nokasea MOCTOSIHHO, MOCTENEHHO yBesn-
yaBaHe Ha 6posi Ha oBLE B CBeTa. B Cb-
LLOTO BpeEME, MMa MPOMEHM B OTr/exaa-
HETO UM B pas/IMYHM AbPXaBU — 3HAUU-

An analysis of global trends in the
production of sheep breeding products
over a 50-year period indicates a stable,
gradual increase in the number of sheep
in the world. At the same time, there are
changes in the attitude of sheep breeding




TeNleH cnag Ha [Jo6uTbka B HAKOM U
pacTtex B Apyru.

Taka ye, npes To3n nepuop B Hosa
3enaHans n ABCTpanusl, KOUTO ca 6unm
CBETOBHW NUAEepV B NPOM3BOACTBOTO Ha
Bb/IHa, OPOAT Ha oOBLETe Hamanssa ¢
noeseye OT efgHa TpeTta. lNpe3 cblma ne-
puvog ce HabnwgaBa 3HAYUTESTHO YBESU-
yeHue Ha 6pos Ha oBuUeTe B Adpuka n
A3nd. ToBa CbCTOSIHME Ha CBETOBHOTO
pasBuTMe Ha OBLEBBLACTBOTO MNOKa3Ba
NnpoMsiHa B MocokaTta Ha Npon3BOACTBO OT
Bb/IHA KbM MECO W MEYHN MPOLYKTU.
ToBa ce Ab/DKM Ha HayyHUs U TEXHONO-
rMyeH nporpec B MNPOW3BOACTBOTO Ha
W3KYCTBEHW BflakHa, KOWUTO 3aMeHAT
ectecTBeHuTte. HeobxogmnmocTtra oT yBe-
NiMyaBaHe Ha XpaHaTa 3a Hace/leHMeTo Ha
cBeTa, KOSATO HEnpekbCHaTo pacTte, € U
OCHOBHaTa npuynHa 3a Te3n NPOMEHWN.

B YkpaiiHa npe3 nocnegHute 25
roAvHW UHAYCTpUSTa 3arybu ceosita no3u-
uusi. BposT Ha oBUETE HamasisiBa NoBeye
ot 10 nbTn (Animal Breeding of Ukraine
(Ctatuctuueckn rogmwHmk), 2011, 2012,
2013, 2014, 2015, 2016, 2017, 2018;
Official site of the State Statistics
Service). KbMm 01.01.2019 r. o6WMAT 6poii
0oBUE B YKpaliHa e 698.5 xunagn. 172.5
xunagn wnnm 24,5% ce oTrnexgar B
3emMefesiCkM CTOMaHCTBa, a ocTaHamTe —
B yacTHuTe ctonaHcTea (Tabnuua 2).

in different countries - a significant
decrease in the number of livestock in
some and growth in others.

So, over this period, in New
Zealand and Australia, which were world
leaders in the production of wool, the
number of sheep fell by more than a third.
During the same period, a significant
increase in the number of sheep has been
observed in Africa and Asia. This state of
the world's development of sheep
breeding indicates a change in the
direction of production from wool to meat-
and-dairy. This is due to scientific and
technological progress in the production
of artificial fibers, which replaced natural
fibers. Need to increase food for the
world’s population, which is constantly
growing, is also the main reason for these
changes.

In Ukraine over the past 25 years,
the industry has lost its position. The
number of sheep decreased by more than
10 times. (Animal Breeding of Ukraine
(Statistical Yearbook), 2011, 2012, 2013,
2014, 2015, 2016, 2017, 2018; Official
site of the State Statistics Service). As of
01.01.2019, the total number of sheep in
Ukraine is 698.5 thousand. 1725
thousand, or 24.5%, are held in
agricultural enterprises, and the rest - in
the private farms (Table 2).

Ta6nuua 2. Bpoli oBUg B pas3nMyHN KaTeropum pepmmn B Ha4anoTo Ha roguHaTa
Table 2. The sheep number in different categories of enterprises at the year

beginning
Mokasaten/Index FoanHw/Years from 2019
2017 2018 2019 (in %) to
bkuBoTHU/animal| % pkmBoTHW/animall % pkuBoTHW/animal % 2016
O6L0 [O0OUTBK, XW/. 718,9 100 727,2 100 698,5 100 97,2
Total livestock, thousand
BKNHOYNTENHO XNBOTHOBBAHU 179,4 25,0 178,1 24,5 172,5 24,7 96,2
hepmun
including agricultural enterprises
NINYHK cTOMaHCTBa 539,5 75,0 549,1 75,5 526,0 75,3 97,5
private farms

* JaHHW M34MCMEHN OT aBTOpUTE Bb3 OCHOBA Ha [bpXaBHa cTatucTuuecka ciyxoa Ha YkpariHa
* calculated by the authors on the basis of the State Statistics Service of Ukraine data

Hapeg ¢ npomsiHa BbB (hopmata Ha
COGCTBEHOCT Ha nNpeanpuATMsATa U Hama-
NsiBaHe Ha TexHus 6poil 3a 5 roguHu oT

Along with a change in the
ownership form of enterprises and a
decrease in their number over 5 years




1049 Ha 688, HacTbnBaT NPOMEHN B
CTpyKTyparta Ha OBLEBBbACTBOTO U B 6pos
Ha >XMBOTHMUTe B cTonaHcteara. B 600
cTonaHcTBa cbC ctaga o 500 oBue ce
otrnexpar camo 36.5% OT Ha/MyHUTE
oBLUE; ronemuTe cTonmaHcTBa (88 6p.)
npeacrtasnasar 63.5%, nnm 115.8 xunagu
oBLe.

from 1049 to 688 units, there have been
changes in the structure of sheep
breeding by the number of livestock on
farms. In 600 enterprises, with a herd of
up to 500 sheep, only 36.5% of the
available sheep are kept; large-scale
farms (88 units) account for 63.5%, or
115.8 thousand sheep.

Tabnuua 3. NpynmnpaHe Ha cTonaHcTBaTa No 6poi oBLEe Ha 1 AHyapu
Table 3. Grouping of agricultural enterprises by the number of sheep livestock on

January 1st
Bpoii ctonaHcTBa/The number of enterprises Bpoii oBUe/The number of sheep
2014 2019 2014 2019
% ot % oT 06U XKnBoTHU B % ot JKuBoTHM B | % OT 06LWMa
E,qm_mum oo6wna Ep,MH_MU,M 6p./ of total _xmn./ o6wwms 6p./ _xmn./ 6p./
units |6p./of total|  Units ) Animal thou-| of total |Animal thou- of total
numbers
numbers sands numbers sands numbers
06l Bp. cTanaHcTea 1049 100 688 100 2485 100 182,3 100
[Total number of enterprises
OT TAX MasTku, 6p. OBLE
of them small, sheep
049 396 37,8 243 35,3 8,1 3,3 5,5 3,0
50-99 166 15,8 112 16,3 11,6 4,7 7,9 4,3
100-199 173 16,5 132 19,2 25,4 10,2 18,4 10,1
200-499 181 17,3 113 16,4 56,3 22,7 34,7 19,0
500 v noseye/and more 133 12,7 88 12,8 147,1 59,2 115,8 63,5

OBLEBBLACTBOTO B CTpaHata €
npeAcTaBeHO OT cefileM OCHOBHW MECTHMU
nopoan un LWecTHaJeceT BbLTPENopoOaHMU
Tvna:  "Uuraii" - 219.0 xunagwy,
"AckaHuiicka" nopoga 3a Meco M BbJHA -
85.6 xwun., "AckaHuiicka TbHKOpyHHA" -
86.0 xwun., ‘"lpekoc" - 98.0 xwun.,
"YkpanHcka kapnartcka" - 98.0 xwun.,
"Cmywkun" - 31.5 xun., gpyrm nopogu -
33.8 xun.; oBue OT NOpoau 3a Meco U
nopoan 3a Meco W Bb/HA OT 4yxja
cenekyma - Tekcen, Vandey, Llapone,
Merino Landscape - 1.6 Xu/. 1 KpbCTOCK/
45.0 xun. oBUe.

Haii-ronsim 6poii 0BUEe ca KOHLEH-
TpupaHn B Ogpgecka UK 3akapnarckaTa
obnactu, cboTBeTHO 245.9 n 115.2 xun.
Tpabsa ga ce otbenexm, ye B cpaBHeHMe
c 2016 r. 6poAAT Ha oBUETE B paiioHa Ha
Opeca e Hamanan ¢ 9.4%, pokato B
3akapnartus e HapacHan ¢ 6.8%.

Kato usino B YkpaliHa npe3 To3u
nepuog 6poAT Ha OBLETe Hamanssa C
2.8%. Ho pegvua pernoHu ysenuyasart
6pos Ha KMBOTHUTE, MO-CNeLWanHo:
[JHenponeTpoBcka, 3akapnaTcka, 3ano-

The country's sheep breeding is
represented by a variety of seven main
domestic breeds and sixteen intra-breed
types. They are Tsigai - 219.0 thousand,
Ascanian Meat-and-Wool with cross-bred
wool - 85.6 thousand, Ascanian Fine-
Fleeced - 86.0 thousand, Prekos - 98.0
thousand, Ukrainian Mountain Carpathian -
98.0 thousand, Smushki - 31.5 thousand,
other breeds - 33.8 thousand; sheep of
Meat and Meat-and-Wool breeds of foreign
selection - Texel, Vandey, Charolais, Merino
Landscape - 1.6 thousand, and crossbred’s
livestock of 45.0 thousand sheep.

The largest number of sheep is
concentrated in Odesa and Transcarpathian
regions, they contain 245.9 and 115.2
thousand, respectively. It should be noted
that, compared with 2016, the number of
sheep in the Odessa region decreased by
9.4%, while in Transcarpathian it increased
by 6.8%.

In general, in Ukraine during this
period the number of sheep decreased by
2.8%. However, a number of regions are
increasing the number of livestock, in




poxcka, KueBcka, PoBeHcka, Cymcka u
TepHononcka o6nactu (104.9-141.2%).

Lo ce oTHacsa 0o Npou3BOACTBOTO
Ha OCHOBHUTE BMAOBE MPOAYKTM, Mnpes
2016-2018 r. ce HabnogaBa NEKO NOHU-
XaBaHe B o6ema nm.

Mpe3 2018 r. npoM3BOACTBOTO Ha
BbJ/IHA BbB BCUYKM KaTeropmm ctonaHcTsa
Hamansasa cbCc 7.9% cnpamo 2016 r.,
BK/TIOUUTENHO B XMBOTHOBBLAHUTE (hepmu
c 11.3%, B /M4YHWTE CTOMAHCTBA CbC
7.4%, a OBHELKOTO MeCcO CbOTBETHO C
2.8%, 3.6 n 2.5% (Tabnuua 4).

particular: Dnipropetrovsk, Transcarpathian,
Zaporizhzhia, Kyiv, Rivne, Sumy and
Ternopil regions (104.9-141.2%).

As for the production of the main
types of products, during 2016-2018 a
slight reduction in production volumes
took place.

Therefore, in 2018, wool production
in all categories of farms decreased by
7.9% compared to 2016, including in
agricultural enterprises by 11.3%, on the
private farms by 7.4%, mutton by 2.8%,
3.6 and 2.5%, respectively (Table 4).

Tabnuua 4. NMpon3BOACTBO Ha BbJ/iHA BbB BCUYKN KATEFOPUN CTONAHCTBA
Table 4. Production of wool in all categories of farms

Mokazaren FoguHn/Years From 2018
Index 2016 2017 2018 (in %) to
t % t % t % 2016
Bb/iHa o6Lwo/Made of wool, total, t 2072 100 1967 100 1908 100 92,1
BKIOUNTENTHO XUBOTHOBBAHU hepmu 266 12,8 255 13,0 236 12,4 88,7
including agricultural enterprises
MMYHM cTOMaHCcTBa 1806 87,2 1712 87,0 1672 87,6 92,6
Private farms
OBHewwko, 06uo/Made of mutton, total, t| 13795 | 100 13963 100 13411 100 97,2
Br/1l04YMTENHO XMBOTHOBBAHU (hepMun 3437 24,9 3420 24,5 3312 247 96,4
including agricultural enterprises
[nnyHm cTonaHcTBa/Private farms 10358 | 75,1 | 10543 | 75,5 10099 75,3 97,5

* fA@HHW M3YMCNEeHUN OT aBTOpKTE Bb3 OCHOBA Ha [bpXXaBHa cTaTucTuyecka cnyx6a Ha YkpaiiHa
* calculated by the authors on the basis of the State Statistics Service of Ukraine data

AHanu3 Ha guHamvkara B U3Hoca u
BHOCA Ha MpoAyKTW OT OBLEBBLACTBOTO, B
YaCTHOCT Ha OBHELUKO MeCO, OT HalleTo
NnpaBuUTE/ICTBO NpPe3 MocnefHnuTe rofuHw,
rnokassa YyBeNMYeHWe Ha Wu3Hoca npes
2017 r. ¢ 22.4 nbTK B cpaBHeHne c 2014
r.; CTOMHOCTTa Ha M3HOca ce e yBennuuna
19.3 nbTU. Vpak 3akynu 94% oT oblmns
usHoc, 1.6% - py3ma, 1.4% - Typuus.
O6embT Ha BHoca npe3 2014-2017 .
HapacTtBa 3 nbTH, a npe3 2017 r. Bb3NM3a
Ha 14.0 ToHa. CrToOliHOCTTa Ha BHOCa
HapacTBa 3Ha4uUTesNIHO M Bb3/n3a Ha 228
XWNAAM LWATCKN fonapa, KoeTo e rnoseye
B cpaBHeHue ¢ 2017 r. ¢ 303% B cpas-
HeHne ¢ 2014 r. 98.7% OT OBHELUKOTO
MecO e BHEeCEeHO B YKpaiHa oT HoBa 3e-
naHams, octaHanoto ot Mongosa (Official
site of the State Statistics Service)..

o ce oTHaca [0 wu3HOCA Ha
BbJIHa, TO npe3 2017 r. e He3HauYMTesIHO U

10

An analysis of the dynamics of
exports and imports the sheep breeding
products, in particular mutton, by our
government in recent years, indicates an
increase in exports in 2017 by 22.4 times
compared to 2014; the value of exports
increased by 19.3 times. Iraq bought 94%
of total exports, 1.6% - Georgia, 1.4% -
Turkey. The volume of imports during
2014-2017 increased 3 times, and in 2017
amounted to 14.0 tons. Import value
increased significantly and amounted to
228 thousand US dollars, which is more
than in 2017 by 303% compared to 2014.
98.7% of mutton was imported to Ukraine
from New Zealand, the rest from Moldova
(Official site of the State Statistics
Service).

As for the export of wool, it is
insignificant and amounts to 104 tons in



Bb3nn3a Ha 104 toHa. Mpe3 2011-2017 r.
BHOCBHT € Haj ABa nbTwu, a npe3 2017 r.
Bb3/M3a Ha 1545 ToHa 3a o6buwpo 1521
XUNa4M WaTcku gonapa.

B cbwoTO Bpeme 3a40BO/IABAHETO
Ha BBbTPELUHUTE HYXAW OcCTaBa W3KNH0-
YMTENIHO HUCKO, Tbil KATO HMBOTO Ha Mo-
TpebneHne Ha oBHewkKo e 17% oT HopMa-
Ta Ha MWHUCTEpPCTBOTO Ha 34paseonas-
BAHETO, HyX/JaTa OT Bb/IHA € 3a/j0BOJIeHa
camo ¢ 8%. HepoctursT Ha NpoAyKTU OT
OBLIEBBACTBOTO B YKpaiHa €: arHewko
Meco M OBHewko - 30.7 xunsagn TOHa,
Bb/Ha - 43.1 xunagn ToHa (Tabnuua 5).

Tabnuua 5. [OeiACTBUTENHO U
OBLEBBACTBOTO, t

HY>XHO Npon3BoAaCTBO

2017. During 2011-2017, imports more
than doubled and in 2017 amounted to
1,545 tons for a total of 1,521 thousand
US dollars.

At the same time, satisfaction of
domestic needs remains extremely low,
as the level of consumption of mutton is
17% of the norm of the Ministry of Health,
the need for wool is satisfied only by 8%.

The shortage of sheep breeding products
is mutton - 30.7 thousand tons, wool -
43.1 thousand tons (Table 5).

Ha nNpoayKTW OT

Table 5. Actual and necessary production of sheep breeding production, t

[JlelicTBuTenHo npoussogcTeo/Actual production Hyxan cropes
Mokazaren HopmuTe Ha MOH/ Hepoctur
Index XKnBOTHOBBAHM hepmu | NYHK cTonaHcTea| O6Lwo . Need Deficit
agricultural enterprises private farms total according to the MOH
norms

OBHELLKO (KNaHWYHO
Terno) / Mutton 900 13400 14300 45000 30700
(in slaughter weight)
BbnHa/Wool 236 1672 1908 45000 43092

MoHacTosWwem B YkpaliHa OBLETE
ce oTrnexpaar 3a pas/IMyHn Hanpas/ieHus.
CnepBa onvcaHue Ha Haii-MHOro6poliHUTe
W NepCrneKTMBHM NOPOAN OT rnefHa Toyka
Ha ynoTpe6ata MM B YcCnoBusiTa Ha
CbBPEMEHHNA CBAT W BbTPELLUHUA nasap
(Agriculture of Ukraine / Statistical
collection, 2016).

AckaHulicka nopoga C Komou-
HMpPaHO HanpaB/iIeHVe MeCco-BbJ/lHa

Tasn nopoga € efgHa OT Haii-
NpoAyKTUBHUTE B cBeTa. [pu3HaTa e npes
2000 r. c neT BbTPELWHONOPOAHM THUNa, a
UMEHHO: ACKaHuicKa KpbCTOCKa M Acka-
Hulicka YepHowapeHa, Ogeca, bykoBuHa
n [IHenponeTpoBcCKa.

AcKaHuicKa KpbCTOCKa -
npusHaTta e npe3 1990 r. 1 e nosny4vyeHa
ypes3 C/IOKHO Bb3NPOU3BOAUTENHO KpPbC-
TOCBaHe Mexzay OBLe-Maikm AckaHuiicka
TbHKOPYHHa W Luraii ¢ aHruiickn u
apXeHTMHCKM  Ko4yoBE OT  nopojara

At present, in Ukraine, sheep are
bred in different directions of productivity.
The following is a description of the most
numerous and promising breeds, from the
point of view of their use in the conditions
of the modern world and domestic market
for sheep breeding products (Agriculture
of Ukraine / Statistical collection, 2016).

Ascanian Meat-and-Wool sheep
breed with crossbred wool.

The Ascanian  Meat-and-Wool
sheep breed with crossbred wool, one of
the most productive in the world, was
tested in 2000 with five intra-bred types,
namely:  Ascanian crossbreds and
Ascanian Black-Headed sheep, Odessa,
Bukovina and Dnipropetrovsk’ types.

The Ascanian crossbreds were
tested in 1990. They were derived by
complicate reproducing the crossing of
Ascanian Fine-Fleeced and Tsigai ewes
with the English and Argentine rams-sires
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JNivHkonH. CpepHOTO XMBO Terao Ha
KouyoBeTe OT nopogata AckaHwuiicka
KpbCTOCka € 123.4 kg, Ab/KMHA Ha
Bb/HaTa - 19 cm, Bb/HOA06MB - 9.3 kg ”
paHoemaH 72%; a npu OBUEe-Maliku ca,
CbOTBETHO 77 kg, 14.7 cm, 5.6 kg n 68%.

ACKaHUNCKM TN  4YepHor/saBa
OBLA e KPbCTOCKa M e nopoja 3a BbJHa,
npusHaTta e npe3 1995r. Ta e nonyyeHa
ypes penpoaykKTUBHO KPbCTOCBAHE MeXay
oBUe-maikn OoT nopogata “Uuraii" c
aHrNWInCKN  Ko4yoBe OT  MecogaliHuTe
nopoan Cydonk u Okcdopg pAayH, €
nocfeggawo "BNpPbCKBaHE Ha KpbB" OT
ackaHuiickm  KpbcToCkM.  OBueTe  OT
nopogara AckaHCkuiicka 4depHoriasa ca
efpu, ObATN, CKOPO3penu nU C OT/INYHU
MecoganHu KavecTea.

CpepfHata xuBa mMaca Ha Ko4yoBeTe
e 136.8 kg; oBue-maiikn - 79.9 kg, obn-
XWHA M BB/HOAOOUB - CLOTBETHO 18 K
14.4 cm, 8.1 n 4.8 kg paHaemaH Ha me-
CoTO 68-73%, nnogosutocT - 150-162%,
MaeYyHocT 3a 120 gHu naktaums - 201.2
kg » npom3BOACTBO Ha Meco OT OBUE -
73-78 kg.

Ckopo3penoctra Ha arHetata oOT
AckaHulickaTa nopoja 3a Meco 1 BbJ/lHa e
BMCOKA: XMBOTO Terno Ha Bb3pact 4.5
Meceua e 37.1-38.2 kg, TpynHoTO Terso e
17.5-18.8 kg, knaHU4HMAT paHaemMaH e
48.4 - 50.4%, nsowTa Ha "MYCKY/IHOTO
OK0" 19.0-21.2 cm? npy ONTUMaIHO
CbOTHOLLEHNE HAa MPOTEUH U Ma3HWHU B
MecoTo oT Tpyna (1:1), Ha Bb3pacT 9.5
Meceua - cboTBeTHO 47. 9-49.3 kg, 23.0-
26.8 kg, 50.7 -54.3%, 22.7-25.6 cm2.

AckaHuiicka TbHKOpPYHHa Mopoaa.
Ta e cb3gageHa oT akagemuk M. @,
ViBaHOB B nepuoga 1925-1935r. 3a ga ce
nogo6pu KauecTBOTO Ha BbNHaTa oT 1980
r., € 3arnoyHar npouec Ha KpbCToCBaHe
mMexay ACKaHWMIACKM OBLe-Maiku ¢ KoHoBe
"ABCTpPa/IMACKN MEPUHOC" C HEXHOCT Ha
Bb/iHaTa OT 60-58 M cpefHO HexeH Tun
Ha BbJiHaTa ¢ 64-10 KavyecTBo. Npe3 1993
r. rpyna oT nofgobpeHn MepuHOCOBY OBLE
€ u3nuTaHa W npusHata Kato HOBO
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of the Lincoln breed. The average live
weight of Ascanian Cross-bred rams -
123.4 kg, length - 19 cm, clip of pure wool
- 9.3 kg with a yield of pure fiber 72%;
ewes - 77 kg, 14.7 cm, 5.6 kg, 68%,
respectively.

The Ascanian Type of Black-
Headed sheep with crossbred wool was
tested in 1995. The basis of its breeding is
the reproductive crossing of ewes of the
Tsigai breed with the English meat rams-
sires - Suffolk and Oxford dawn with the

subsequent "blood flow" of Ascanian
crossbreds.  Ascanian  Black-Headed
sheep are large, long and multifaceted,
with  high maturity and excellent
meatiness.

The average live weight of the
rams-sires is 136.8 kg; ewes - 79.9 kg,
length and clip of pure wool - respectively
18 and 14.4 cm, 8.1 and 4.8 kg at the
yield of pure fiber 68-73%, multiplicity -
150-162%, milk yield for 120 days of
lactation - 201,2 kg, production of meat on
ewe - 73-78 kg.

Meat maturity of Ascanian Meat-
and-Wool lambs is high. Their live weight
at 4.5 months of age is 37.1-38.2 kg, the
carcass weight is 17.5-18.8 kg, the
slaughter output is 48.4- 50.4%, the area
of the "muscular eye" - 19.0-21.2 cm?® at
the optimum ratio of protein and fat in the
pulp of the carcasses (1: 1), at 9.5 months
of age - respectively 47, 9-49.3 kg, 23.0-
26.8 kg, 50.7-54.3%, 22.7-25.6 cm”.

Ascanian Fine-Fleeced breed.
Academician M.F. Ivanov bred it in the
period 1925-1935. In order to improve the
quality of wool since 1980, it has been
initiated the cross breeding process of
Ascanian ewes with Australian Merino
rams-sires of “strong” type with a thinness
of 60-58 qualities of wool and partly
“medium” - 64 qualities on the breeding
farms. In 1993, an array of improved
Merino was tested and recognized as a



pasBbAHO MOCTMXEeHUe, HapeyeHo "Tas-
puiickn BbTPEnopogeH Tun" Ha ACKaHWi-
cKaTa TbHKOpPYHHA" nopoja osLe.
AckaHulickaTa TbHKOPYHHa nopoga e
C KOMOWHMpaAHO HanpasfieHne BbJHa-
Meco. YKNBOTHUTE OT Ta3u nopoja cbye-
TaBart rosiiMO XMBO Ters10 CbC 3a40B0/U-
TeslHa CKOPO3PSASIOCT M BUCOKM XapakTe-
pUCTUKM Ha Bb/HaTa. XXMBOTO UM Terso -
55.0-59.4 kg, BbAHO#O6MB - 3.3-3.85 kg
npu Ob/HKUHA Ha BbNHaTa - 12-14 cm u
[o6buB Ha uucTtm BnakHa 51.1-56.3%, npu
nao4oBUTOCT Ha oBueTe 130-150%.

Mopoga AckaHwuiickn Kapakyn
Tasu nopoga OBLE € npusHata CbC
3anoBef; Ha YKpPaumHCKOTO MUHUCTEPCTBO
Ha arpapHata nonmTtuka Ne 176/36 ot 18
MapTt 2009 r. BxTpenopogHaTa CTpykTypa

Ha nopogara ce CbCTOM OT TpwU
BbTpeLHonopoaHu Tnna: YepeH Kapakyn,
CuB Kapakyn, bBykoBuHCkM Kapakyn.

OBUEeTe C YepeH UBAT ce Xapakrepusmpar
C BuUcoka nnoposutocT (167-204%), ¢
[o6MB Ha Koxa OT arHewku Tvn | - 89-
93%. BbnHogobusa npu kovoseTe e 3.5-
4.0 kg, a npu oBueTe maiikn - 2.5-3.0 kg.
Bucokata M1Ie4YHOCT Ha oBLeTe
Nno3BoJsisiBa fia Ce XpaHAT ABe arHeTta CbC
cpefHa xuBa maca npeau otémsaHeTo OT
25-28 kg. OcBeH TOBa npu KaHe Ha
arHeTa 3a arHeluka Koxa ce nosyyasa oT
BCcska oBUa no 83-96 kg mnsko. XXmBoTo
Terno Ha 4-meceyHun arHeta e 27.1 kg,
TpynHOTO Terno e 12.7 kg, K1aHW4YHUAT
paHgemaH e 46.7%, gobusa Ha Meco e
79.9%; Ha 9 meceua - CbOTBETHO 38.2
kg, 19.0 kg, 50.0%, 80.5%.

Mopoga Uurain [peBHa nopoga,
cuuTa ce, 4ye npomsxoxga ot KoromsToyHa
EBpona. Pa3npocTpaHsiBa ce B YKpaiHa
npe3 nbpsarta nosiosMHa Ha XIX Bek. B
CTpyKTypaTta Ha nopofara Bnu3aT BbTpe-
nopoaHn TUnoBse - A30BCKa OBLA 3a Meco
1 Bb/IHA U KpMcka 0BLa 3a Bb/IHa Y Meco.

Mpn HOpPMa/IHW YCMOBUA Ha OTINEX-
JaHe Te vmMaT cregHWTe CcpefHu CTOW-
HOCTU: XUBO Tersio Ha ko4yoseTe - 90-100
kg, BbNHOgoOOMB - 4,5 kg, AbmknHa Ha

13

new breeding achievement called the
Tavrian intra-breed type of Ascanian Fine-
Fleeced breed of sheep.

Ascanian  Fine-Fleeced  breed
mixed Wool-and-Meat productivity
direction. Animals of this breed combine
great live weight with satisfactory maturity
and high wool performance. Their live
weight - 55,0-59,4 kg, clip of washed wool
- 3,3-3,85 kg at length of wool of 12-14 cm
and output of pure fiber of 51,1-56,3%, at
prolificacy of ewes 130- 150%.

Ascanian Karakul breed of sheep.
This breed of sheep was approved by the
order of the Ukrainian Agrarian Policy
Ministry No. 176/36 of March 18, 2009.
The breeding structure of the breed
consists of three intrabred types: the
Ascanian breed type of Karakul Black
Prolificacy sheep, the Askanian breed
type of Gray Karakul sheep, Bukovinian
Karakul Type. Sheep of the Ascanian
breed type of Black color are characterized
by high prolificacy (167-204%), with the
yield of I-type lamb’s skin - 89-93%. Clip
of coarse unwashed wool of ram-sires -
3,5-4,0 kg, ewes - 2,5-3,0 kg. High milking
of ewes allows feed two lambs with
average live weight before weaning of 25-
28 kg, and at slaughtering of lambs for
lamb’s skin to receive per each ewes on
83-96 kg of commodity milk. The live
weight of 4-month-old lambs is 27.1 kg,
the carcass weight is 12.7 kg, the
slaughter vyield is 46.7%, the meat and
grade vyield is 79.9%; 9 months
respectively 38.2 kg, 19.0 kg, 50.0%, 80.5%.

The Tsigai breed. Tsigai sheep, an
ancient breed considered to be the origin
from southeastern Europe, spread
throughout Ukraine in the first half of the
nineteenth century. The breed structure
created in-breed types - Azov Meat-and-
Wool and Crimean Wool-and-Meat.

Under normal conditions  of
breeding, they have the following mean
values: the live weight of rams-sires - 90-
100 kg, clip of washed wool - 4,5 kg,



Bb/HaTa - 12,5 cm; npu oBUe-Maiiku,
CbOTBETHO - 52-55 kg, 2,6 kg n 9,0 cm;
npv egHOroAnWwHN oBHM - 45-50 kg, 2,5 kg
n1llcmwnnpn wuneta - 35-40 kg, 2,2 kg
n 10 cm. Bucokara MIEYHOCT, YHUKas-
HOTO KayecTBO Ha oBYaTa KoXa, WU3KIIo-
ynTenHata NaacTMYHOCT M BMCOKa agan-
TMBHOCT KbM HebGnaronpuaTHUTE YC/I0BUSA
S NpaBAT UeHHa M3xogHa dopMa, KakTo
3a Cb3faBaHe Ha HOBMW TEHOTWMOBE 3a
NMPOM3BOACTBO Ha MECO M MJISKO, Taka u
3a pa3BbXaaHe Ha YNCTONOPOAHN XXUBOTHW.

Mopopa "lMpekoc" 3a nbpBU NbT
ca BHeCeHuM OBLe OT Tasu nopoja B
YkpaiiHa npe3 1910 r. B pe3epsarta Acka-
HuA Hoea. B nepmopga ot 1926 go 1930 .
Ha TepuTopusATa Ha Pycus, YkpaiiHa wu
apyrm  penybnuku, oT [epmaHua ca
BHeCeHu 0koJ10 86.6 xus. oBLe.

Te ce OTHacAT KbM nopoguTe 3a
KOMOUHMpaAHO 13nosseaHe. MNopogarta Cb-
yeTaBa BUCOK BBbAHOO4OOUB M [06PO Ka-
4yecTBO M KOMMYECTBO Ha MecoTo. B uuc-
TONOpoaHUTE CTaja Ko4yoBeTe pJocturar
150-165 kg xwuBa Maca, oBUeTe-Malikm -
80-95 kg, arHeTaTta npu paxagaHe - 7,5 kg,
a npu otbmeaHe - 32 kg. BbniHogob6uea
npu ko4yosete pgoctura 9-10 kg, npwu
oBuete - 4.6-5.5 kg. AwbmkmHaTa Ha
Bb/iHaTa npu ko4yoseTe e 14-15 cm, npwu
oBueTe - 11-13 cm. OsBueTe OT nopoja
"MNpekoc" umar BMcoka naoLoBUTOCT U ca
nonnumknyHun. Okono 20% oT oBueTe
MoraT fa ce 3anfoxnar no Bpeme Ha
aHecTpasiHusa ce3oH. [l1ofoBuTOCTTa Ha
oBueTe e 120-140%.

Mopopata YKpauHCKU KaprnaTcku
OBUE MNpUHaAIeXn KbM KOMOWHMPaAHO
Hanpas/ieHMe 3a NPOU3BOACTBO  Ha
BbJ/IHA-MJ/IAKO-MECO.

>KMBOTO Terno Ha KoyoBeTe 3a
pasnnopg e 55 kg, Ab/mKMHaTa Ha Bb/iHaTa
Ha rbpba e 19.3 cm, Ha cTpaHaTa e 12.1
cm, Bb/IHOA06MB - 4.7 kg; CbOTBETHO Npwu
oBuete e 37.3 kg, 17 cm 1 11 cm, 2.2 kg.

MuHUMaNHWTE NPOAYKTMBHM MOKa-
3areniv Npu NNaHMHCKNTE KapnaTcky oBue
OT | Knac ca, KakTo criefsa: Xusa Maca -
36.0 kg, BbNHOOO6UB - 1.4 kg, Ab/mKMHA
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length of wool 12,5 cm; in ewes,
respectively - 52-55 kg, 2.6 kg, and 9.0
cm; in one-years old rams - 45-50 kg, 2.5
kg and 11 cm; ewe lambs - 35-40 kg, 2.2
kg and 10 cm. Also they have high milk
productivity, unique quality of sheepskin,
extreme plasticity and high adaptation to
adverse conditions make it a valuable
material for creating new genotypes of
meat and dairy sheep productivity, so and
purebred breeding.

Prekos. For the first time in
Ukraine, the sheep of the breed was
imported in 1910 to Askania Nova. In
addition, already in the period from 1926
to 1930 on the territory of Russia, Ukraine
and other republics from Germany were
imported about 86.6 thousand sheep of
this breed.

Sheep belong to the combined
direction of productivity. They combine
high wool productivity with maturity, have
satisfactory prolificacy and good meat
quality. In the pedigree herds rams have
150-165kg of live weight, ewes - 80-95 kg,
lambs at birth - 7.5 kg, weaning - 32 kg.
The rams of the washed wool in rams
reach 9-10 kg, in ewes - 4,6-5,5 kg. The
length of the wool in rams is 14-15 cm, in
ewes - 11-13 cm. The Prekos breed
sheep have high reproduction rates and
are characterized by polyestrous. About
20% of ewes can mate during the so-
called "dead season". Fertility of ewes is
120-140%.

The Ukrainian Carpathian sheep
breed belongs to the Wool-Dairy-and-
Meat productivity line of production.

The live weight of rams-sires is 55
kg, the length of the back is 19.3 cm,
down 12.1 cm, the clip of wool - 4.7 kg;
ewes 37.3 kg, 17 cm and 11 cm, 2.2 kg
respectively.

The minimum productivity
indicators for Mountain Carpathian ewes
of class | are as follows: live weight - 36,0
kg, clip of pure wool - 1,4 kg, length of the



Ha BbJiHaTa Ha rbpba - 15.0 cm, 1 Ha
cTpaHata - 9.0 cm.

MneyHaTa NPoAYKTUBHOCT Ha OBLie-
Te e Npu ONTUMaJsTHUN YC/I0BUS Ha XpaHeHe
e ao 50 kg. OBueTe nmat gobpa mecHa
NPOAYKTUBHOCT: A0 8-9 MeceuyHa Bb3pacT
pocturar xuBo Terno 28.0-30.0 kg, a npu
ONTMMa/IHO HWBO Ha XxpaHeHe pgo 32.0-
35.0 kg. Mpu yroasaHe Ha MbXKM arHeTa
Ha 9-MeceyHa Bb3pacT KNAHWYHUAT
paHaemaH e 46.6-47.5%. lNnogoBuToCcTTa
npu NJaHVHCKNTE Kapnartckn osue e 105-
110 arHeTa Ha 100 oBue.

MNopopga PomaHoOBCKa oOBUa €
YHUKaslHa MecTHa nopoja oT 6usllaTa
Apocnascka o6nacT, nonyvyeHa oT Haposa-
Ha Ce/ilekuusi Ha CeBepHM Kbcoonailatu
oBue. lMopoaata e n3BecTHa kaTo efjHa oT
Hai-nnogosuTuTe B cBeTa - 200-300%.

OBLeTe ca nosiMecTpasHi 1 noso-
BOTO Cb3psiBaHE MNpu OBUETe HacTbNBa
paHo - Ha Bb3pacT oT 3,5-4 meceua. 3a
CTO [HM faktauums Te npomssexgaTr oT
100 po 400 kg w™MAnsko, KOeTo UM
no3BosiiBa fa XpaHAT A0 Tpu arHeTa.
CpepfHata Mne4yHocT Ha aeH e 1.3-1.4 kg
MAsKO. XKnBaTa Maca Ha arHeta-eguHaum
Ha 100-gHeBHa Bb3pacT e 25 kg, a npwu
6nm3Haun - 16 kg. >KMBOTO Ternio Ha
Bb3pacTeH Koy e 69.7-72.0 kg, Ha oBua-
Maiika e 50-53 kg. Mpu pgoctaTbyHO "
Mb/IHOLLEHHO XpaHeHe, XuBara Maca Ha
pasnnogHWTe XMBOTHM € MHOro no-
ronama. CpegHuAT AHEBEH npupacT npwu
yMepeHo xpaHeHe, pgoctura 140-170 g.
JKMBOTO Terno Ha MbXKUM arHeta Ha
Bb3pacT 6-7 meceua e 35 kg nnm noeeue,
a KNaHWYHUAT paHgemaH e po 50%.
Cropef, Ter/ioTo Ha oByaTa KoXa, arHeta
oT nopoga "PomaHoBcka" ca ¢ 10-40%
Nno-/iekn OT BPBCTHULUMTE CU OT ApYyru
nopoan. Bcuyko ToBa faBa ocHOBaHve Aa
ce noMmucsv 3a pasBuTUE Ha nopojata
"PomMaHoBCKa" B Harpas/ieHMe Koxa-
meco. MNMopogarta e obeljaBalia 3a Ykpaii-
Ha, Tbii KaTO MOXe Ja Ce pa3MHOXaBa 3a
nojslydyaBaHe Ha YMCTONOPOLHU XUBOTHW,
C Uen nosuwWaBaHe Ha MA040BUMTOCTTA
npu KPbCTOCBAHE C ApYrv nopoaun.
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back - 15,0 cm, down - 9,0 cm.

Dairy productivity of ewes is at
optimal feeding conditions up to 50 kg.
Sheep have good meat productivity: up to
8-9 months of age, they reach a live
weight of 28.0-30.0 kg, with an optimal
feeding level of 32.0-35.0 kg. When
fattening rams at 9 months of age, the
slaughter output was 46.6-47.5%. Fertility
of Mountain Carpathian sheep - 105-110
lambs per 100

The Romanov breed of sheep is a
unigue native breed of the former
Yaroslavl province, bred by folk selection
of northern short-tailed sheep. The breed
is known as one of the most prolificacy in
the world - 200-300%.

Polyestrous sheep, puberty in
sheep occurs early - at the age of 3.5-4
months. For a hundred days of lactation,
they produce from 100 to 400 kg of milk,
which allows them to feed up to three
lambs. The average milk yield per day is
1.3-1.4 kg of milk. The live weight of
lambs at the 100-day age of single litters
is 25 kg, multiple ones - 16 kg.

The live weight of adult ram-sire is 69.7-
72.0 kg, ewes are 50-53 kg. With
sufficient and complete feeding, the live
weight of breeding animals is much larger.

The average daily gain in live weight,
even with moderate fattening, reaches
140-170 g. The live weight of rams aged
6-7 months is 35 kg or more, and the
slaughter yield is up to 50%. By the
weight of the sheepskin, Romanov lambs
are 10-40% percent lighter than the peers
are of other breeds. All this gives reason
to consider the Romanov breed of Fur-
and-Meat direction of productivity. Thus,
the Romanov breed of sheep for Ukraine
is promising, can be propagated cleanly,
as well as to increase fertility when
crossing.



M36poeHnTe nopoau OBLE Ha
HacTosALMA eTan ce U3non3sar npeavmMHo
3a MPOV3BOACTBOTO HAOBHELLUKO Meco U
Bb/IHA. B oTgenHu obnactu ce oTrnexaar
Lnrali un  KkpbCcTOCKM C oOBUE OT
AcCKaHCKulicKa 0BLa 3a MeCO-Bb/IHa, Karto
Hanpumep paiioHa Ha Ogeca, KOiTO e
pasBbiHa 30Ha 3a OBLE OT nopojara, a B
HAKOM paiioHn Ha Kapnatcka o6nact ce
oTrexgar osue ot "Kapnarckara" nopo-
Ja, cneunanusvpaHa 3a MASKo.

Mpe3 nocnegHutTe roAvHW B
YKpaliHa ca BHeceHu peauua nopogu ot
YyKOUHa, rnaBHO c mMecoaaniHo

HanpaBneHue - Tekcen, Bangen, fJopnep,
MepoHonaHgwady, Onuéc un Lapone un
MseyHaTa nopoga - flakoH. C nomouita
Ha MeCHM reHoTMnoBe Ha oBuge KaTo Olibs
n Sharole e cb3gageHa HoBa nopoja
"[lHenbpCcka MmecHa oBsLa".

TpabBa pda ce oTbenexu, ue
B/IMAHNETO Ha [/106a/IHOTO 3aTon/IsHe
BbpPXY TANOTO Ha OBLA € KOCBEHO, 4pes3
dypaxa n dypaxHata 6asa. Mo TO3MU
Ha4uH, KaTo ce uma npeasua, ve rnodan-
HOTO 3aTONJIHE MMa CTpaHuyeH edekT, a
OBLETE Ca euH OT Hali-yCToiuMBMTE Ha
TONAMHA BWOBE CEJICKOCTOMNAHCKN XKK-
BOTHW, OBLEBBACTBOTO MOXe ga ce npe-
BbpPHE B U3TOYHMK Ha AmBepcudmkauns
Ha MecHWTe npoaykTn. CbrnacHo Hanpas-
JNIEHNETO Ha XMBOTHUTE, CbLLECTBYBALLU-
Te TexHosiorMn B YKpaliHa He u3uckeBaT
cneynasHoO aganTupaHe KbM YC/I0BUSA C
nosuweHyn Temnepatypu. Cpeg 3agb/mku-
TeHUTe Mepkn Tpsbea Aa 6bae 3awuta-
Ta Ha >XXMBOTHW OT BCUYKM Bb3PacToBU U
nonoBu rpynu OT MapeLlimTe C/abHYEBU
b4y C NOMOLUTA HA CEHHUUM U TOPCKK
HacaX4eHUs, KaKTO U NOCTOSAHHOTO OCUry-
psBaHe Ha Bofa. Bb3moxHO e pa ce
OTNIOXKM Ha4yasiIoTO Ha OCEMEHSIBAHETO B
3aBMCMMOCT OT TemnepaTyparta Ha OKoJl-
HaTa cpeja Win OBUETE Ja Cce Abpxart
npe3 ropewuTe gHW B crneuuasHu nome-
LLIEeHUsl, CTEHUTE Ha KOWTO ce oxaxpart
ypes Boga. Ctagara OBUE B HOXKHaTa yacTt
Ha YKpaiHa, KbAeTo ca KOHLEeHTpupaHu
50% oOT XMBOTHWUTE, nNpeacTasnsasar
reHOTUNOBE OT pPas3/IMYHN Hanpas/IeHNs:
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The listed sheep breeds at the
present stage of extensive industry
management are used primarily for the
production of mutton and wool. Separate
regions, and this is the Odesa region,
which is a breeding zone for sheep of the
Tsigai breed and crosses with sheep of
the Ascanian Meat-and-Wool breed, and
certain regions of the Carpathian region,
in which sheep of the Ukrainian Mountain
Carpathian breed specializing in the
production of sheep milk are raised.

In recent years, a number of breeds
of foreign selection have been imported
into Ukraine, mainly in the meat direction
of productivity - Texel, Wandey, Dorper,
Mirinolandschaf, Olibs, Sharole, and dairy
breed - Lakon. Using meat genotypes of
sheep such as Olibs and Sharole, a new
Dnieper Meat breed of sheep was created.

It should be noted that the influence
of global warming on the body of a sheep
is indirect, through the feed and feed
base. Thus, given that global warming has
a side effect, and sheep is one of the
most heat-resistant species of farm
animals, sheep breeding can become a
source of diversification of meat products.

According to the content of animals, the
existing technologies in Ukraine do not
require special adaptation to conditions
with elevated temperatures.

Among the mandatory measures should
be the protection of animals of all age and
sex groups from the scorching rays of the
sun using shadow canopies and forest
stands, as well as the constant provision
of water.

It is possible to postpone the start of
insemination depending on the temperature
of the environment, or the content of ewes
on hot days in special rooms, the walls of
which are cooled by irrigation with water.
Herds of sheep in the south of Ukraine,
where 50% of the livestock is concentrated,
represented by genotypes of various
directions of productivity: Ascanian Fine-



AcKaHuiicka TbHKOpPYHHa, AcKaHuiicka 3a
Meco-BbJiHa U Kapakyn. Bucokute temno-
BE Ha TAxHarTa MpPOAYKTUBHOCT U Bb3MNPO-
W3BOACTBO MoOKa3BaT BUCOKa ajanTuBHa
CMOCOBHOCT KbM MPOMEHU B arpomeTeo-
PONOrNMYHMTE YCNOBMUSA.

B cbBpemMeHHUTE YyCNoBWSA Ha
CBETOBHMS W BbTPELWHWA Masap, Hali-
neyesiMBLUIMTE MPOAYKTU OT OBLLEBBACTBO-
TO Ca arHeLwKo 1 OBHELIKO MeCo, KakTo U
M/IeYHUTE MPOAYKTU, u4MeTo rnobasnHo
npov3BOACTBO HapacTBa BCAKa roguHa.
Te ca OCHOBHUAT U3TOYHUK Ha (PUHAHCO-
BW MpUXoan. YCnoBmaTa Ha CbBpPeMEHHU-
Te CBETOBHM W BBLTPELUHW Masapu nokas-
BaT, Ye NpuopuTeTHaTa 06/,1acT Ha pasBu-
TVe B MHAyCTpusATa TpsibBa Aa 6bae npo-
W3BOACTBOTO Ha arHeLlKo Meco, OBHELUKO
WU MJIEYHWN NPOAYKTU OT OBYE MJISIKO, Kato
CbLUEBPEMEHHO Ce noaabpxaTt kayecTse-
HUTE XapaKTepUCTUKN Ha CYpPOBUHUTE OT
BbJ/IHA, arHeLlKa Koxa 1 Ko3uHa.

Kato ce uma npeasug, 4e MeCcTHO-
TO OBUEBBLACTBO € MNpeAcTaBeHO OT Mo-
poau OBUe NpeavMHO C KOMOUHMpaHO
Hanpas/ieHne, BLMNPOCHT 3a Cb3aBaHeTO
Ha cneuwanusnpaHy reHoTUrnoBe 3a 0oBYe
MEeCO N MNSAKO € Ha [OHEBEH pef N Moxe
Ja cTaHe no [ABa Bb3MOXHM HauyuHa..
MbpBUAT € No-KpaThK, HO CKbM; TOBa €
ypes BHOC Ha Mo-ronsMa rpyna 4ucTo-
NoOpoOAHU XXMBOTHU; BTOPUAT € MO-eBTUH,
HO NO-AbJTbI, U € Ype3 BHOC Ha O0BLe "
KPbCTOCBAHETO UM C MECTHY NopoauU.

3a cb3faBaHeTo Ha crneunanusmpa-
HMW MECHW reHOTMNoBe, OBLE 3a Meco-
Bb/IHA ca noaxogsawm nopoaute Lurai,
AckaHuiicka un T[lpekoc, a oBueTe OT
nopoamte Lurai, Kapakyn n YKkpanHcka
nnaHWHcka KapnaTtcka ca noaxofawm 3a
MJ/1IEKONPOU3BOACTBO.

OcHoBaTta 3a Mo-HaTaTbLHOTO pas-
BUTME Ha BCEKU MOLCEKTOP OT XUBOTHO-
BB/CTBOTO Ca pPasn/ofgHUTE XUBOTHW.
OBLEBBACTBOTO HE € U3K/IYEeHne, YNCTO-
nopoaHuTe ctaga ca B 36 CTONaHCTBa, B
KOUTO XMBOTHUTE 3a pasnnog ca 26.7
XNAs4M, BKIOYUTETHO OBLEe-Malikn - 16.7
xnnsaan (Tabnuuya 6). B Tax ce oTrnexaat
10 nopogn (BKNHOUUTEHO M 5 BbTPELLHO-
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Fleeced, Ascanian Meat-and- Wool with
crossbred wool and Ascanian Karakul
breed. High rates of their productivity and
reproduction indicate a high adaptive
ability to variability of agro meteorological
conditions.

In modern conditions of the world
and domestic markets, the most profitable
products of sheep breeding are lamb
meat and mutton, as well as products
made from milk, whose global production
is growing from year to year. They are the
main source of financial income. The
conditions of the modern world and
domestic markets indicates that the
priority area of development the industry
should be the production of lamb meat,
mutton and dairy products from sheep’s
milk, while maintaining the quality
characteristics of wool, lamb and fur raw
materials.

Sheep breeds of a combined
direction the productivity predominantly
represent the domestic sheep breeding.
The issue of creating specialized meat
and dairy directions of productivity sheep
genotypes in two possible ways is on the
agenda. The first one is short in time, but
costly; it is the import of a numerical
population and its purebred breeding; the
second is cheaper, but long in time, it is
the import of sheep and reproducible
crosses with the ewes of domestic breeds.

To create specialized meat
genotypes of sheep, sheep of the Tsigai,
Ascanian Meat-and-Wool breeds and
Prekos breeds are suitable; sheep of the
Tsigai, Ascanian Karakul and Ukrainian
Mountain Carpathian breeds can create a
dairy direction of productivity.

The basis for the further
development of any livestock sub-sector
is breeding animals. Sheep breeding is
not an exception, the breeding base of
which includes 36 subjects of breeding
with a livestock of sheep of 26.7
thousand, including the ewes 16.7
thousand (Table 6). They represent 10
breeds (including 5 intrabreed types) of



NnopoaHN TWNa) OT pasNIUYyHU Hanpas/ie-
HusA. TpabBa ga ce OT6enexu, 4ye mma
NOCTOAHHO HamansBaHe Ha 6poa Ha
cTonaHcTeBata U 6pos Ha pasnnogHuTe
oBue. lNpe3 nocnegHuTe 4YeTupu roaUHU
ca 3aTBOpeHuM 12 cTonaHcTBa, 06WMAT
6poii oBUe HamansiBa ¢ 29,1%, a oBueTe
Maiikm - ¢ 31,1%.

Crnopef, pofocnoBHaTa CTpyKTypa
Ha pasnnogHuTe XWBOTHM MMa noBedye
€/ITHN NNIEMEHHM CTada OT AcKaHulicka
3a Meco U1 BbHa (31,4%), Kapakyn (22,6%)
N AcKaHuiicka TbHKOpyHHa (22,3%), a
gensT Ha gpyrm e ot 0,24 po 4,7%.
OcBeH ToBa npu nopogata Liuraii, egHa
OT Hali-MHOrobpoiiHUTE, HAMAa HUTO €AVHO
€/IMTHO NJIEMEHHO cTago. O6wusaT 6poii
Ha uwucTtonopogHute osue e 3,8% ot
obwarta nonynauus OBUE, KOETO He e
JOCTaTbyHO 3a pasBUTUETO Ha WHAOYC-
TpuAaTa.

various directions of productivity. It should
be noted that there is a permanent
decrease in the number of subjects and
the number of breeding sheep. During last
four years, 12 households were closed,
the total number of sheep decreased by
29.1%, and ewes by 31.1%.

According to the pedigree structure
of the breeding livestock, there are more
pedigree resources of Ascanian Meat-
and-Wool with crossbred wool (31.4%),
Ascanian Karakul (22.6%) and Ascanian
Fine-Fleeced (22.3%), the share of others
is from 0.24 to 4.7% Moreover, in the
Tsigai sheep breed, one of the most
numerous, there is not a single subject of
breeding. The total number of breeding
sheep is 3.8% of the total sheep
population, which is not enough for the
development of the industry.

Tabnuua 6. bpoi Ha pa3BbAHUTE CTada C OBLE OT pas/InyH1 Nopoan
Table 6. The number of breeding farms and livestock of sheep of different breeds

2015 2017 2019
oBLe oBLe oBLe
livestock of sheep livestock of sheep livestock of sheep
OBLe Maikn n OBLe Maiiku n OBLe Maiiku n
CratyT/State Bp. ctaga Bp. ctaga Bp. ctaga
r number of 06 wunera Hag 1 number of 06 wuneta Hag 1 number of 06 wuneta Hag 1
enterprises L0 roA. Bb3pact enterprises LLO| roA. Bb3pact enterprises Lo roA. Bb3pact
total | ewe and ewe total | ewe and ewe total | ewe and ewe
lambs older lambs older lambs older
than 1 year than 1 year than 1 year
ENUTHN
niemMeHHn crana 16 20128 12682 13 16191 10595 |15 161299568
Pedigree
enterprises
pPenpoayKTUBHU
cTaga 32 16885| 11243 21 9085 5971 21 105387177
Breeding farms
O6wo/Total 48 37013 23925 34 25276 16566 36 26667 16745

B cbBpemeHHUTE Yycnosus, npoo-
nemMbT ¢ (hopMUpaHeTo Ha POLOC/I0BNETO
W HerosaTa CTPYKTypa B CbOTBETCTBME C
[elicTBUTENHNS CbCTaB Ha POAOC/I0BNETO
W nepcrnekTusuTe 3a pasBuUTUE, U3UCKBA
pelweHne Ha HMBOTO Ha LUeHTpa/IHUTe opra-
HW Ha N3nb/IHUTE/THATa BNacT B YKpaﬁHa.

M Taka, 3a no-HataTbLIHOTO pa3su-
TMe Ha OBLEBbACTBOTO TpsbBa pa ce
paboTn B pas3NnMYHM HanpasieHUs: UHTEeH-
3uduumpaHe Ha nNpou3BOACTBOTO, MpPO-
MULUNEHO MPOM3BOACTBO Ha arHewko
MEecO M M/1Iafl0 OBHELIKO Meco, pasLumps-
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In modern conditions, the problem
of the pedigree base formation, its
structure in accordance with the actual
pedigree composition and development
prospects, requires a solution at the level
of the central executive authorities of
Ukraine.

So, the further development of
sheep breeding should be based on
different directions: intensification of
production, industrial production of lamb
meat and young mutton, expansion and
improvement of the quality of the breeding



BaHe M nogobpsiBaHe Ha KayecTBOTO Ha
pasBbaHaTa 6asa, MecTHUTe nopoau,
KaKTo U Cb3jaBaHe Ha HOBW reHoTunoBe
3a Meco 1 3a MJISIKO.

Kato ce B3eme npeasug (hakTbT,
ye YKpaiHa vMMa M3KIUYUTESTHO BUCOKO
HMBO Ha pa3BuTue 1 obpaboTBaemMn 3emMun -
76.2% (o1 42 700 000 Hann4yHW XekTapa,
obpaboTBaemara 3ems e 32 500 000 ha,
CEHOKOCHM naowm - 2 400 000 ha, nacmwa -
5 400 000 ha) (The agrarian sector of
Ukrainian economy. (state and prospects
of development), 2011; Plant growing of
Ukraine / Statistical collection, 2016), uH-
OycTpusATa Beye He MOXe Aa CbLUecTBY-
Ba, M3N0N3BaikM camo TPagULMOHHN Tex-
HONOMMWN 3a EeKCTEeH3WBHM nacuwa. B cb-
LLIOTO BpemMe Mma BCUYKU MPEeSnocTaBKu
3a Cb3faBaHe Ha rosieMu VHAYCTpUanHu
KOMMJIeKCcK ¢ usnata Heobxogyma uHpa-
CTpPyKTypa 3a 06paboTka. B kpaiiHa cmeT-
Ka, YkpaiiHa npoussexga 60-66 munnoHa
TOHa 3bpHEHW 6060BWM KyNTypu, AOKATO
60-62% ce wu3HacAT M3BBLH CTpaHarta.
Tosa e 4,6-4,8 munnoHa ToHa unn 51-56
% OT oTrnexpaHma edemuk un 17-19
MWIMOHA TOHa, wWin 62-82% OT uapesu-
uaTta. B gonbnHeHve, roguwHo ce npous-
Bexga ot 1.9 go 4300000 t coa n ot 6.1
[0 13600000. t cnbHYornend, KouTo ca He-
3aMeHUM U3TOYHUK Ha NPOTEUHOB (hypax
3a Npou3BOACTBOTO Ha MeCco, MJ/ISKO W
BbiHa (Plant growing of Ukraine /
Statistical collection, 2016).

3non3saHeTo Ha TO3W KOHUEHTpU-
paH hypaxeH pecypc u TexHosornsaTa 3a
WHTEH3VMBHO XpaHeHe Ha arHeta Ha
Bb3pacT 2.5-6.5 mecela C KOHUEeHTpupaH
dypax (oo 65-70%) B paxbara, nomara
Ja ce HamanaTr pasxoguTe 3a dypax c
37%, popu M npu MO-KbCHO3pe/n oBue
(Yakovchuk, 2012).

CbLuo TonkKoBa obellaBallia TeHAEH-
uMa 3a noBuliaBaHe Ha edEKTMBHOCTTA B
WHAYCTpUSATa € Cb3faBaHeTo W M3non3sa-
HEeTO Ha crneunann3npaHn reHoTUNoBe OBLE
3a mMeco (Kolosov and Shyrokova, 2012;
Lesnovska, 2014; Scales et al., 2016).

HesaBncumo ot ToBa, IABSR
"AckaHus Hosa" - NSSGCSB pa6otu no
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base the domestic breeds, and new
genotypes of Meat-and- Dairy productivity
direction sheep.

Taking into account the fact that
Ukraine has an extremely high level of
development and plowing of farmland -
76.2% (of the 42,700,000 available
hectares of arable land is 32,500,000 ha,
hayfields 2,400,000 ha, pastures
5,400,000 ha) (The agrarian sector of
Ukrainian economy. (state and prospects
of development), 2011; Plant growing of
Ukraine / Statistical collection, 2016), the
industry can no longer exist using only
traditional extensive pasture technologies.
At the same time, there are all
prerequisites for creating large industrial
complexes with the entire necessary
infrastructure for processing. After all,
Ukraine annually produces 60-66 million
tons of grain legumes, while 60-62% is
exported outside the country.

This is 4.6-4.8 million tons, or 51-56% of
barley grown and 17-19 million tons, or
62-82% of corn. In addition, from 1.9 to
4300000 are produced annually t of
soybeans and from 6.1 to 13600000 t of
sunflower is an indispensable source of
protein feed for the production of meat,
milk and wool (Plant growing of Ukraine /
Statistical collection, 2016).

The use of this concentrated feed
resource and intensive feeding technology
for lambs aged 2.5-6.5 months with a
concentrated feed content (up to 65-70%)
in the diet helps to reduce feed costs per
unit of increase by 37% even in sheep
with low maturity (Yakovchuk, 2012).

An equally promising direction in
the formation of industry efficiency is the
creation and use of specialized meat
sheep genotypes (Kolosov and Shyrokova,
2012; Lesnovska, 2014; Scales et al.,
2016).

Despite this, the "Askania Nova"
IABSR - NSSGCSB is working on the



Cb3JaBaHeTO Ha HOBW FreHOTUMNOBE, HaCo-
YeHM KbM MPOU3BOLO Ha MEeCcO C M3MoJ-
3BaHeTo Ha oBUe OT nopogute Texel,
Vandey n Dorper. OBuUeTe 0T Te3n Nopo-
AN ce xapaktepuaupart ¢ gobpe odopme-
HW MeCHW (POPMM N KAYEeCTBO Ha MecoTO,
KOoHCcoNuaupaHa HacnencTtBeHoCcT U ce
n3non3eaT npu pasudyHu  KIMMaTUyHU
ycnosus (Zonabend Konig et al., 2017).

Bbnpekn dakta, ye noteHUnanbT
Ha O0BUEBBLACTBOTO, Nopagn BJIMAHNETO
Ha pas/iMyHn hakTopu, He ce K3Mnon3sa
HanbAHO: MpU pasMHOXaBaHe - ¢ 69%,
npu NPoM3BOACTBO Ha OBHELIKO - ¢ 62%,
CpefHUAT AHEBEH NpupacT Moxe aa 6bae
no-ronam c noHe 35% 1 3a pelwasaHe Ha
npo6s1emMun, KOUTO Bb3NPENATCTBAT pasBu-
TUETO Ha OBLUEBBLACTBOTO MOXe Ja
HacbpyaT criefgHUTe AeNHOCTU:

1. MNopobpsBaHe Ha CTpykTypara
Ha pasbjHata 6a3a Ha OBUETE Bb3
OCHOBa Ha ChblliecTByBaLlaTa poAoc/I0BHA
CTPYKTYpa 1 nepcrnekTusu 3a passutue Ha
nHaycTpuaTa.

2. ®opmupaHe Ha AbpxaBHa Mo-
pbyka 3a MNpoM3BOACTBO Ha BUCOKOKA-
YeCcTBEHMW Pa3niofHU XMBOTHU MO 06eKTH
Ha pasBbXjaHe B 0BLEBB/ACTBOTO.

3. TlpepoctaBsHe Ha AbpXxaBHa
(huHaHcoBa nogkpena Ha cybekTuTe Ha
pasBbXJaHe, 3a fa ce KomneHcupar
perynaTopHuTe pasxoau.

4. CtumynupaHe cb3[aBaHeTo Ha
ronemn (500 M noseye OBLE) XUBOTHO-
BbHU (bepMy uype3 Bb3CTaHOBABAHE Ha
50% o1 pasxoguTe 3a OoTrnexgaHe 3a
paslwmpeHo Bb3NPOU3BEXAaHe U 3aKyny-
BaHe Ha YNCTOMOPOAHN MNaAM XNUBOTHU.

5. 3akynyBaHe Ha BHOCEH reHeTu-
yeH maTepuan oT crneuunannsvpaHn mMeco-
M/IEYHU MOPOAY U TAXHOTO pa3MHOXaBaHe.

6. OcurypsiBaHe Ha Yyc/oB/A 3a
NMb/Ha peanv3auma Ha reHeTUYHUs no-
TEeHLUMa/T Ha MecHuTe Mopoau 3a Meco U
BbJ/IHA U arHeTta B AbpXaBHWUTE U3Cneno-
Batesicku crtonaHctBa Ha NAAS c uen
yBefnMyaBaHeTo My upe3 wMeToja Ha
YMCTOMOPOAHOTO pasBbXAaHe.

7. TpuBnnyaHe Ha MHBECTUUUKN 3a
PEKOHCTPYKLMSA Ha ChblecTByBaLM
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creation of new genotypes meat
productivity direction sheep with the use
of Texel, Vandey and Dorper sheep.
Sheep of these breeds are characterized
by well-defined meat forms and meat
quality, consolidated heredity and are
used in various climatic conditions
(Zonabend Konig et al., 2017).

Despite the fact that the industry’'s
potential for the influence of various
factors is not fully utilized: by reproduction -
by 69%, by mutton production - by 62%,
average daily growths may be large by at
least 35%, and solving problems that
hinder the development of sheep breeding
could promote the following activities:

1. Improving the structure of the
breeding base of sheep, based on the
existing pedigree structure and
development prospects of the industry.

2. Formation of a state order for the

production of high-quality breeding
products by subjects of breeding in sheep
breeding.

3. Providing state financial support
to the subjects of breeding to compensate
for regulatory costs to the level of
breakeven production.

4. Stimulating the creation of large
(500 and more ewes) sheep-breeding
farmers’ agricultural enterprises through
the reimbursement of 50% of the costs of
cultivation for expanded reproduction and
the purchase of pedigree young animals.

5. Purchase of the import of genetic
material of specialized Meat-and- Dairy
breeds and the creation of their reproducers.

6. Providing the conditions for the
full realization of the genetic potential of
domestic Meat-and-Wool and lamb
breeds and types in state research farms
of the NAAS with the aim of increasing it
by the method of purebred breeding.

7. Attracting investment for the
reconstruction of existing facilities and the



CbOPBXEHUA U Cb3aBaHe Ha YrouTesHu
Komnaekcu (Moaynm) 3a Npon3BOACTBO Ha
arHewko Meco W miagu arHeTa, nHdpa-
CTPYKTypa 3a npuroTeBsHe Ha ypax wu
npepaboTka Ha NpoayKTuTE.

8. MecTHa nomoLy npu cb3gaBaHe-
TO M (IYHKLMOHMPAHETO Ha CEeNcKocTo-
MaHCKN NPOM3BOACTBEHN U CEPBU3HM KOO-
nepauun, NPUOPUTETHO pasnpegeseHne
Ha 3emsATa 3a hypaxHa 6asa 1 pagukan-
HO nopobpsiBaHe Ha ob6ulecTBeHUTe
nacvia 3a oBLEeTe.

9. Pa3Buntne Ha 3emefenuneTo, kato
B&XEH pes3epBs 3a yBesimyaBaHe Ha npous-
BOLCTBOTO Ha MpOOYKTM OT OBUEBBA-
CTBOTO.

Ha abpxaBHO HUBO, BKIHUUTESTHO

3aKoHo4aTesIHo, € MPenopbYMTENIHO Aa
Ce peLun criegHoTo:
Ja ce paspabotn [OdbpxaBHa
nporpama 3a Cefiekuusi B XXMBOTHOBBA-
CTBOTO C UeN pasBuMTME Ha pasBbgHa
6a3a (B MOMEHTa ce MoBgura BbMPOCHT
3a HeNHOTO ChbleCcTBYBaHe), Npeasmxaa-
wa duHaHcupaHe Ha  onpegenexHun
0611aCcTV Ha cenekums 1 passbXxaaHe;

- paspaborBaHe Ha nporpama 3a
pasBuTMe Ha OBLEBBLACTBOTO B KOHTEKCTA
Ha uHTerpauusaTa ¢ eBponeickusa nasap,
npegswxgawia 50% komneHcauma 3a us-
rpaxgaHeTo Ha MPOU3BOACTBEHU CbHOPB-
XEHUS, NpMAoGMBaHe YUCTOMOPOAHU XU-
BOTHM U pasxofu 3a BeTepuHapHU uscneg-
BaHMs.

B cbBpeMeHHWTe yC/ioBMSA Ha cBe-
TOBHMA U BbTPELUHMA Nasap arHewwkoTo U
OBHELLKOTO MECO, KaKTo 1 M/IeYHUTe npo-
OyKTW, ca neyenuBlUM NPOAYKTW, Tbpce-
HETO Ha KOWTO OT roAgMHa Ha roguHa
HapacTBa. Te ca OCHOBHUAT U3TOYHMK Ha
(ouHaHcoBM npuxoau. ToBa e pakrop,
KOIATO MOKa3Ba, Ye B YC/1I0BUSTA Ha CbBpe-
MEHHMS CBETOBEH M BbTPELIEH nasap,
obeljaBalia Mocoka 3a pasBuTME Ha
WHAYCTPUSITA € NPOU3BOACTBOTO Ha arHeLl-
KO MEeCO, OBHELUKO W MJ/IEYHM MPOAYKTY,
KaTo CbLUEBPEMEHHO Ce 3anas3Bar KayecT-
BEHUTE XapakTEPUCTMKN Ha CYpOBUHUTE
OT BbJIHA, arHellka Koxa 1 Ko3uHa.

KnoybT KbM peluaBaHETO Ha TO3u
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creation of feedlots (modules) for the
production of lamb meat and young lamb,
infrastructure for feed preparation and
processing of products.

8. Local assistance in the creation
and functioning of agricultural production
and service cooperatives, the priority
allocation of land for fodder base, and the
radical improvement of public pastures for
sheep.

9. The development of farming, as
a significant reserve for increasing the
production of sheep breeding products.

At the state level, including the
legislative level, it is advisable to solve the
following:

- to develop the State program of
selection in livestock breeding with the
aim of developing a breeding base (today
the question of its existence is raised),
providing for financing of certain areas of
selection and breeding;

- develop a program for the
development of sheep husbandry in the
context of integration with the European
market, providing for 50% compensation
for the construction of production facilities,
the acquisition of pedigree material and
the cost of veterinary research.

In modern conditions of the global
and domestic market, lamb meat and
mutton are profitable products, the
demand for which is growing from year to
year, as well as products made from milk.
They are the main source of financial
income. It is a factor that indicates that
under the conditions of the modern world
and domestic markets, a promising
direction for the development of the
industry is the production of lamb meat,
mutton and dairy products while
maintaining the quality characteristics of
wool, lamb and fur raw materials.

The key to solving this issue is the



BbNPOC € MHTEH3NMLMPAHETO Ha NPOun3-
BOACTBOTO 4pe3 BbBEXAAaHE Ha eNlEMEHTHU
OT WHAYCTpMasIHOTO MpPOM3BOACTBO Ha
arHelko Meco W mfaau arHeTta, cb3fga-
BaHETO Ha ronemu crtonaHcTtea ¢ 500 nan
rnoBeye OBLE, KOMTO ocurypsieaT no-
e(heKkTBHO U13M0/3BaHE Ha TPy[oBuUTE
pecypcu u cpeficTBa 3a MexaHusauus Ha
TEXHOMOTMYHMTE MPOLLECH.

N3BOAN

1. CBeTbT € hopmupas nocokarta
Ha OBLEBBLACTBOTO, KOATO CbLOTBETCTBA
Ha KUMaTUYHUTE U UKOHOMMUYECKUTE
ycnoBsus Ha pervoHute. Vima TeHaeHuums
3a NpoMAHa Ha creuyanunsauuata oT npo-
N3BOACTBO Ha BbJ/IHA [Ja CTaHe 3a Npous-
BOZCTBO Ha OBHELLKO MECO U OBYE MSISKO.

2. MNMpon3BoACcTBOTO Ha NPOAYKTW B
OBLEBBACTBOTO B YKpaliHa ce Xxapakre-
pusnpa ¢ HectabunHo npegnaraHe. Obe-
MBT Ha U3HOC € MHOTO M&UTbK 1 He Binsie
Ha YyC/noBMATa Ha CBETOBHMA nasap.
HepgoctTurbT Ha MpOAYKTW OT OBLEBbBA-
CTBOTO B YKpaiiHa e: arHewko Meco U
oBHewko - 30.7 xw/. TOHa, BbMHa - 43.1
xun. ToHa (Ta6nuua 5). KoeuUUEHTLT
Ha 3arybute B oTpacbna e 60-70%.

OBUEBBLACTBOTO Ha YKpaiiHa B
ycnosuATa Ha MNpoAab/pkKUTesiHaTa Kpusa
NpeTbLPNA MHOrOKpaTHO HamMasiiBaHe Ha
6poA Ha XMBOTHWUTEW MPOMEHU B CTPYK-
Typarta Ha cobcTBeHOCTTa. B YkpaiiHa ce
oTrnexaar noseye or 16 nopoau OT pas-
JINYHU HanpasneHus, KOUTo ca ajanTupa-
HN KbM €CTECTBEHUTE KAUMAaTUYHU YC/I0-
BMA Ha cTpaHaTa. OcHOBHaTa 4acT OT
XVBOTHUTE ca C KOMOWHMpaHO Harnpas-
JleHne 3a Meco-Bb/IHa U Bb/IHA-MeCo.

3. B cCbBpeMeHHWUTEe YC/0BUA Ha
CBETOBHMA U BBLTPELHMA nasap onpege-
NALLNTE NPOAYKTM Ca arHeLko U OBHELLIKO
MeCcO 1 NPOAYKTUTE OT OBYE MJISAKO. Te ca
OCHOBHMAT  M3TOYHUK Ha  (PUHaAHCOBU
npuxoam. NMpon3BOACTBOTO Ha arHewwko u
OBHELLUKO MeCO W M/IeYHU MPOAYKTU OT
OBYE MJIAKO, KaTo Ce MoAAbpXaT MocTur-
HaTUTe KauyeCTBEHW XapaKTepuCTUKU Ha
CYpOBMHUTE OT BbJIHA, arHellka Koxa u
KO3MHa, € W3UCKBaHe Ha CbBPEMEHHUSA
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intensification of production by introducing
elements of the industrial production of
lamb meat and young lamb, the creation
of large farms with a livestock of 500 or
more ewes, which provide more efficient
use of labor resources and means of
mechanization of technological processes.

CONCLUSIONS

1. The world has formed the
direction of the sheep breeding, which
correspond to the climatic and economic
conditions of the regions. There is a
tendency to change the specialization in
the production of wool for the production
of mutton and sheep milk.

2. The production of sheep
products in Ukraine is characterized by an
unstable supply. Export volumes are very
insignificant and do not affect world
market conditions. The shortage of sheep
products is: mutton 30.7 thousand tons,
wool - 43.1 thousand tons. The industry's
loss ratio is 60-70%.

The sheep breeding of Ukraine
under the conditions of the protracted
crisis has undergone a multiple decrease
in the number of livestock and changes in
the structure of ownership. In Ukraine,
more than 16 breeds of different
directions productivity breeds are bred,
which are adapted to its natural and
climatic conditions. The bulk of the
livestock refers to the breeds of the
combined direction of productivity of
Meat-and-Wool and Wool-and-Meat.

3. In modern conditions of the world
and domestic markets, the determining
products are lamb, mutton, and sheep’s
milk products. They are the main sources
of financial income. The production of
lamb meat, mutton and dairy products
from sheep’s milk, while maintaining the
acquired qualitative characteristics of
wool, lamb and fur raw materials is the
demands modern market the



nasap KbM pasBUTUETO Ha >XMBOTHOBbBA-
CTBOTO B cerawHute ycnosus. lNMpropu-
TeTHa TEeHAEHUNS B pa3BUTUETO Ha OBLLe-
BbACTBOTO, KakTo B YkpailHa, Taka U B
CBeTa e NPOu3BOACTBOTO Ha arHewko u
OBHELLKO MEeCO W MPOAYKTU OT OBYE MNIS-
KO, KaTo CblUEeBpPeMEHHO ce noaabpxar
NOCTUrHATUTE KauyeCTBEHU XapakTepucTu-
KN Ha CYpOBMHUTE OT BbJIHA, arHellka u
OBYa KoXa.

4. OCHOBHUTE nMopoauM OBUE B
YKpaiiHa moraT ga 6baaTr M3nos3BaHu B
npoLeca Ha pasBbXjaHe npu cb3gaBaHe
Ha reHoTunoBe C HOBW HamnpasfieHWs Ha
npon3BOAMTENHOCT W NPOU3BOACTBO Ha
arHeta OT  pas/Iy4HN  MPOMULLNEHN
KPbCTOCKM.

5. PassbgHaTta 6a3a Ha oOBLe-
BbACTBOTO B YKpaiHa He 0OTroBaps Ha
Hay4YHUTE HYXAM KakTo no 6poii, Taka u
no CTPYKTypa Ha nopoaure.

6. 3a cb3gaBaHeTO Ha cneyuanu-
3MpaHyM MeCHW TreHOoTUNoBe, OBLEe 3a
MeCO-Bb/lHA Ca noaxoAAlum nopoaute
"Lurain”, "Ackanuiicka" u "lpekoc”, a
oBueTe oT nopogute "Uuraii”, "Kapakyn"
M "YKpauHcka nnaHuHcka Kapnartcka' ca
noaxoAALLM 38 MNEKONPOU3BOACTBO.

7. YKpaiiHa wuma BCUYKM npea-
NnocTaBkuU 3a WHTEeH3udUUMpaHe Ha npo-
U3BOACTBOTO 4pe3 BbBeX[aHe Ha ene-
MEHTU OT UHAYCTPUASTHOTO MPOU3BOACTBO
Ha arHewko Meco WU MNajo OBHELIKOo, Y
Ccb3flaBaHe Ha ronemu UHAYCTpUanHu
KOMMJekcn € usanarta  Heobxoauma

WHppacTpyKTypa.
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PE3OME SUMMARY

CratuaTa npeacraBst X1BO TeEr1o u The article presents the live weight
WHOEKCU Ha TenocnoxeHue npu arHeta u | with body indices of lambs and ewes of
OBLE Ha pas3nnyHu Bb3pacTu. MNocoyeHu | various ages. Measurements were taken
ca pasmep Ha BuMeTO, MneyHocT u | of the udder and for milk productivity with
XUMUYEH CbCTaB Ha MNSKOTO OT NbpBa A0 | the chemical composition of milk from the
neTa fakraymsi. first to the fifth lactation.

CpefHOTO XUBO Terno Ha arHetara The average live weight of lambs at
npn paxpaHe e 5.09 kg, a 3a 20 gHwm | bith was 5.09 kg and in 20 days it
HapacTBa Ao 11.36 kg cbc cpegeH | reached 11.36 kg with an average daily
AHeBeH npupact oT 313.1 g 3a T03M | gain of 313.1 g. At the age of 2.5 months
nepnoa. Ha Bb3pact 2.5 wmMeceua e | it was 28.51 kg and 317.8 g respectively.
cboTBeTHO 28.51 kg n 317.8 g. Ha 7-8 | At 7-8 months - 44.86 kg. The average
Meceua - 44.86 kg. CpepgHuaTt pgHeseH | daily gain from weaning up to 7-8 months
npupact oT oTémBaHeTo A0 7-8 meceuHa | of age was already 101.3 g, and it
Bb3pacT e 101.3 g, a 3a uenua otyeTeH | constituted 164.1 g for the entire
nepvos 164.1 g. BbB BTOpaTa rpyna, | accounting period. When were taking
XMBOTO Terno e no-eucoko ¢ 29.53 kg, | body measurements in the second group,
rPbAHUAT MHAEKC e no-HUCHK ¢ 3.13%, a | the live weight was 29.53 kg higher, the
KOCTHUAT MHAEKC CbOoTBETHO C 1.09%. | chest physique index was 3.13% lower
OcTaHannte wuHAEKcn ca no-sucoku B | and the bony index was 1.09% lower. The

rpaHuumTe ot 2.89 Ao 11.9%. remaining indices were higher in the
Mpn oBUeTe, B 3aBUCMMOCT OT | range from 2.89 to 11.9%.
Bb3pacTTa, MMa pas3/iMku B WHAEKca Ha At ewes, depending on age, there

TenecHata wMaca. Hai-Huckoto xuBo | are differences in body indices. On the
Terno e 65.38 kg 1 e npu oBue Ha TpeTa | live weight, the lowest is 65.38 kg at ewes
nakrauus, cnpsamo BapupaHeTo oT 65.84 - | in the third lactation relative to the limits
72.46 kg B u3cnegsaHuTte rpynu u ot | between 65.84 and 72.46 kg in the studied
cpefHoTo 68.44 Kkg. groups, and with an average of 68.44 kg.
O6eMbT Ha BMMETO € Haii-rossim The udder volume of 4075 cm”™ was
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npu oBUETE Ha YeTBbpTa Nakrauus - 4075
cm?, (B cpaBHEHMe CbC cpeaHoTo e ¢ 612
cm?® noBeue) 1 Haii-MasTbk npy oBLETE Ha
nbpBa naktauus - 2731 cm?, (koeto e ¢
732 cm® no-Manko OT  CPeAHOTO)
(P<0.001). O6L0 OT fakTaumsa cpefHo ca
nonyyernn 415.55+11.28 | mnsko ot oBUa,
KaTo  Hai-ronaMoTO  KO/IMYecTBO €
456.38 + 30.98 | 1 e nonyyeHo OT oBLETE
Ha TpeTa nakrtauums, koeto e c 40.83 |
noeseye oT cpefHOTO. M0 XMMUYEH CbCTaB
Ha M/ISKOTO B CPaBHEHUWEe CbC cpefHuTe
nokasatenu 3a BCWYKM  U3CnefBaHu
KpUTepuun, faHHUTE OT BTOpara sakrauuns
ca Mo-HUCKK, CNPAMO ApYrnTe nakrauun.
KniouoBn agymn: XuBO  Terno,
WHOEKC Ha TeslecHa maca, arHeta, OBLe,
nopoaa "Acac"”, MsIKo, XMMUYEH CbCTaB

YBO/,

OsueTe oT nopofa "Acag” ca Cb3-
JafeHn ypes3 KpbCTOCBaHe Ha fABe Nnopo-
an oBue "ABacn” ¢ "M3TouyHOpr3niAcka".
B pogHoTO cn mACTO WM3paen, nopopara
"Acagh" ce cuuTa 3a Hali-gobpaTa nopoga
3a MJISKO U Meco ¢ Ao6bp KnaHWyeH paH-
JemMaH v oTnnyeH Bkyc. Mopogata e fob-
pe agantupaHa KbM MOSYVUHTEH3UBEH W
WHTEH3VMBEH MeTOoJ, Ha oTrnexjaHe c
Jobpa npou3BOAUTENIHOCT Ha Meco WU
M/IEYHW MPOAYKTU.

Mpu wn3paesickm YcroBuUsA, KoraTo
oBUeTe nmaT nNpuénu3nTenHo 3 arHeHus
3a OBe rofuHW, MNevyHocTTa roAuLIHO e
450 nutpa. CpegHaTta MNEYHOCT Ha OBLie-
Te NpU WHTEH3MBHO oTrnexgaHe e 334
nmtpa mMnako 3a 220 gHeBHa fakrauums
CbC 7.2% macneHocT n 5.5% cbabpxa-
Hue Ha npoteuHwu. Cnep kato Tasu nopo-
Aa bewe BHeceHa B VicnaHus, T8 6bp30
3anoyHa Aa ce pasnpocTpaHsisa B EBpona.

3a MbpBM NMbLT OBLE OT nopoja
"Acap" ca BHeceHnm B MongoBa npes
2014 r. or rpag Benuko TbpHOBO
(Bbnrapus), cnef KoeTo Tasu nopoga ce
nosBu B oOle uyeTupn depmu, Kato
OBLleTe ca BHeceHu oT VicnaHus.

Llenta Ha HacToALLOTO U3cneaBaHe
6e fa ce npoyum pacTtexa u pasBuUTneTo
Ha 4MUCTOMOPOAHM arHeTa OT nopojata
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the highest at ewes in the fourth lactation
(612 cm® higher compared with the
average data) and the lowest was of 2731
cm?® at ewes in the first lactation (732 cm?®
lower), P< 0.001. In general, for lactation,
an average of 415.55 + 11.28 liters of milk
was obtained per ewe, the highest rate for
ewes in the third lactation was 456.38 *
30.98 liters or 40.83 liters more. By the
chemical composition of milk in
comparison with the average indicators
for all the studied criteria, the data
obtained for the second lactation are
lower in comparison with the rest of
lactations.

Key words: live weight, body
indices, lambs, ewes, Assaf breed, milk,
chemical composition

INTRODUCTION

The sheep of the Assaf breed was
created by crossing sheep of two breeds
Awassi with East Friesian. At home in
Israel, the Assaf breed is perceived as the
best breed for milk and meat with a good
slaughter yield and excellent taste. The
breed is well adapted to a semi-intensive
and intensive method of rearing with good
meat and dairy productivity.

Under Israeli conditions, when
sheep have approximately 3 lambs in two
years, the milk production per year is 450
liters. The average milk yield of sheep in
intensive rearing was 334 liters of milk for
220 days of lactation with 7.2% of fat and
5.5% of protein content. After this breed
was imported to Spain, it quickly began to
spread in Europe.

The first batch of Assaf sheep was
imported to Moldova in 2014 from the city
Veliko Tarnovo (Bulgaria), and then this
breed appeared in four more farms being
imported from Spain.

The aim of the research was to
study the growth and development of
purebred Assaf lambs from birth to 7-8



Acah OT paxpgaHeTo A0 7-8-MeceyHa Bb3-
pact B eCTeCTBEHM KNUMaTuyHu ycrioBuUA
Ha Peny6nvka Mongosa u MeyHaTa
NPOAYKTUBHOCT Ha OBLETE B 3aBMCUMOCT
OT /MlaKkTauudara. HanpaseHu ca u3mepBa-
HUA Ha TAJIOTO U Ca U3YUCNIEHWN TEsIECHU-
Te MHOEKCU Ha arHeTa Ha Bb3pacT OT 7 [0
8 Mmeceua; npu egHOroAuMLIHW OBLE Ha
Bb3pacT oT 19 go 20 meceua; npu oOBLE
Ha Bb3pacT OT 2 A0 4 roAnHW; 1 Hakpas
npu oBLle Ha BBb3pacT OT 5 00 6 roguHW.
BbB Bpb3ka C MMeYHOCTTa ca M3cnefBaHu
pasMepa Ha BUMETO W BAUAHMETO Ha 6pos
Ha naktauuMmTe BbPXY NPOMU3BOACTBOTO Ha
M/IAKO B nepuoga Ha 603aeHe W [0eHe K
KaTo Usano BbpXy Nakrauusata. OnpegesneH e
XMMWYECKMNA CbCTaB Ha M/IAKOTO.

MATEPVAT U METOOU

M3nbsiHeHWeTO Ha npepnoxeHuTe
3ajauv e U3BbPLLUEHO BbB depma 3a OBLe
"Acagh" Ha Cencko cTonaHcTBo ,Tsurcan
lon“ B OpxeeBCKu paiioH.

BuonornuHuat martepuan e nony-
YyeH OT oBLe oT nopoga "Acag” oT nbpsa
[0 deTBbpTa nNakrauua. o Bpeme Ha
nepuoaute Ha 603aeHe 1 JOoeHe e n3Mep-
BAHO KOMWYECTBOTO Ha MJIAKOTO, npes3
uanara nakrauus, npu 5 osLe OT Nbpsa
[0 4yeTBbPTA Nakraumsa. MneyHoctTa Ha
oBLETE € oT4yeTeHa npes3 chnegHuTe
eTanu:

- npe3 nbpeuTe 20 AHM OT Nakrauus-
Ta u cnep o6LWOTO yBEIMYEHNe Ha TersoTo
Ha arHeTata npes3 TO3uW Nepuoj, kato ce
nsnonsea koedmumeHt 5.35 kg mnako 3a
npensuncnsBaHe Ha HapacTBaHeTO Ha Xu-
BOTO TEr/0 B 06LLO0TO M/IEKONPON3BOLCTBO;

- cnepd 20 gHy 603aeHe Ha arHeTa u
[0 Kpas Ha naktauuMoHHWs nepuof ce
nposexaa M/eyHa KOHTpofa, CbrnacHo
MetoauTe, onucaHn B "WHCTpykuua 3a
oueHka Ha Mopdo-NPOAYKTUBHUTE Xapak-
TEPUCTUKN Ha cheunanusmpaHu nopoau,
nonysauumn, BUAOBE U CUHTETUYHU JINHUN
Ha oBUe 3a MnaKo B Penybnuka
Monposa” (Mashner et al., 2017).

XUMUYHUAT CbCTaB Ha MJIAKOTO €
uscnefBaH 3a CbAbpXaHne Ha MasHUHW,
NPOTENHW, /1aKTo3a, Cyx 6e3macsieH ocrta-
TbK U APpYrn. XUMUYHUAT CbCTaB Ha Ms-
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months of age in the natural and climatic
conditions of the Republic of Moldova and
the milk productivity of sheep depending
on lactation. Body measurements were
taken and body indices were calculated in
ewe lambs at 7 to 8 months, then in
yearling sheep at 19 to 20 months of age,
after that in ewes aged from 2 to 4 years,
and finally in sheep of 5 to 6 years.

On milk productivity, we studied the
measures of the udder and the effect of
the number of lactation of ewes on milk
production in the suckling and milking
periods, and in general for lactation. We
have determined the chemical
composition of milk as well.

MATERIAL AND METHODS

The execution of the proposed
tasks was carried out on the basis of the
Assaf sheep farm of Peasant Household
"Tsurcan lon" in the Orhei district.

The biological research material
was represented from the sheep of the
Assaf breed of first to fourth lactations.
During the sucking and milking periods
was studied the milk production volume
over the entire lactation at each 5 heads
of sheep from the first to the fourth
lactation. Sheep’'s milk production was
established in stages, such as:

- during the first 20 days of lactation
and after the total weight gain of lambs
during that period, and wusing the
coefficient 5,35 kg of milk to recalculate
the live weight gain in total milk production;

- after 20 days of lambs sucking
and until the end of the lactation period,
using milking control, according to the
methods described in the "Instruction for
assessing the Morpho-productive carachers
of specialized breeds, populations, types
and synthetic lines of sheep for milk
production in the Republic of Moldova"
(Mashner et al., 2017).

The chemical composition of milk
was studied for the content of fat, protein,
lactose, dry defatted milk residue and
other. The chemical analysis of the milk



KOTO € onpefesisiH ¢ MOMOLLTa Ha YCTPOii-
ctBoTo LACTOSAN B naboparopusi.

Mpe3 BTOpUA N TpeTus Mecey, oT
nakrauuata ce uscnefBa pasBUTUETO Ha
M/eyHara xfesa npu  OoBLETe  OT
croMeHaTuTe Mo-rope reHoTunose upes
U3BbPLUBAHE Ha C/efHUTe U3MepBaHus
(Kirikova, 2006):

- Ob/DKMHA Ha BUMETO — OT 3aJHus
[0 NpefHus Kpaii B OCHOBaTa Ha BUMETO,
C MOMOLLTa Ha OKPBXHOCT;

- lUMPUHA Ha BUMETO Hap UMLKUTe

(C OKPBXHOCT);
nepyMeTbp B OCHOBaTa Ha
BMMETO Ha XOpU3OHTaNHata JiMHUA C
MOMOLLITA HA CAHTUMETBP;
AbnboumHata Ha BWMETO MO
BepTMKanHata o0Oc, OT OcHoBara Ha
BMMETO Ha HMBOTO Ha Kopema [0
OCHOBarTa Ha LuLKuTe (CbC CaHTUMETHP);

- o6emM Ha BMMETO - yMHOXaBa ce
lMpuMHaTa Ha BMMETO MO Herosata
AbnbounHa, n3paseH B cm?;

ObKNMHA Ha  umukite oT
OCHOBarTa Ha umukarta [0 ropHarta u yacr,
C MoMoLLTa Ha CaHTUMETbP;

- AnameTbp Ha uuMLKUTE — n3mepsa
Cce B MpefHara TpeTa 4acT Ha uuukara c
rnomoLlTa Ha wybnep.

Mo Bpeme Ha eCeHHOTO npeTerns-
He e n3cnengBaH ekcrepuopa Ha 5 arHeta
Ha BbB3pacT mexay 7-8 meceua, cnep
ToBa Ha oBuUe Ha 19-20 meceua n Hakpas
Ha BBb3pacTHW OBUEe OT nopoga "Acad.
Ha oBLeTe ca HanpaBeHM M3MepBaHe Ha
TANOTO, C NoMowWTa Ha HeobxoaumuTe
WHCTPYMEHTK, CbrNacHo obLonpueTty
MeToAn B 300TexHuKata. Bb3 ocHoBa Ha
n3mepBaHuATa ca W3YUC/EHU crnegHute
TeNeCHN NHAEKCU: CTPaHUYHO n3mepBaHe
Ha TANOTO, HanpeyeHO u3MepBaHe Ha
TAMI0TO, MacWMBHOCT, bpAn, 34paBuHa U
ckenert (Pascal, 2007).

CTeneHTa Ha cTaTucTMyecka foc-
TOBEPHOCT Ha Pas/iMKUTe Mexay WHAEeK-
CuTe, aHa/IM3npaHn B CPaBHEHWUTE rpynu,
€ onpegeneHa 4pe3 Kputepuii  Ha
CT1ioabHT (Plohinschii, 1969).
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was determined using the LACTOSAN
device in the laboratory.

In the second and third months of
lactation was studied the development of
the mammary gland in sheep of the
previously mentioned genotypes by
performing the following measurements
(Kirikova, 2006):

- the length of the udder from the
posterior extremity to the anterior edge at
the base using the circle;

- the width of the udder above the
nipples (with the circle);

- the perimeter at the base of the
udder on the horizontal line using the
meter ribbon;

- the udder depth on the vertical
axis, from the base of the udder at the
abdomen level to the base of the nipples
(with meter ribbon);

- the udder volume by multiplying
the width of the udder by its depth, and
expressed in cm?;

- the length of the nipples from the
base of the nipple to its top using the
meter ribbon;

- the diameter of the nipples in the
anterior third part of the nipple using the
caliper.

During the autumn weighing was
studied the exterior of each 5 heads of
lambs aged between 7-8 months, then of
sheep at 19-20 months, and finally of
adult ewes of Assaf breed. The sheep
were subjected to assessment after body
development by body measurements
performed using the necessary tools
according to generally accepted methods
in zootechnics. Based on the measure-
ments, the following body indicators were
calculated such as lateral body format,
transverse body format, massiveness,
chest, robustness, and skeleton (Pascal,
2007).

The degree of statistical authenticity
of the differences between the indices
analyzed in the compared groups was
established as appropriate, using the
Stiudent criterion (Plohinschii, 1969).



PE3SYNTATU N OBCBbXOAHE
>KnBoto Terno Ha arHetara oT
nopoga "Acad" e wu3MepeHo npwu
paxpaHeTo, Ha 20-1s aeH, npu oTémBaHe
(2.5 meceua) n Hakpas Ha 7-8 Meceua
(Tabnuua 1).

RESULTS AND DISCUSSION
The live weight of Assaf lambs was
estimated at birth, then at 20 days, at
weaning (2.5 months) and finally at 7-8
months (Table 1).

Tabnuuya 1. AMHaMnKa Ha TeNleCHOTO Ters10 U cpeaHoAHEBEH NPMPAacCT Ha WwuieTa

oT nopoga "Acad"
Table 1. Dynamics of body weight and
Assaf breed

average daily growth of ewe lamb of

HAeKeu >Xunso Terno OT6mBaHe Ha 2.5 meceua | XXmBa maca CpefieH fHeBeH npupacT
lindices Live weight, kg cpeaHoaHeBeH Weaning at 2,5 months Ha Bb3pacT | Average daily weight gain, g
Mpwn Ha 20Tn geH npvpact Knsa Maca cpearoaesen 7-_8 meceua, OT oT6buBaHe Ao | 3a uenus
paxgaHe | at 20 days Average déily live weight, npupacT Live weight Bb3pacT 7-8 nepuog,
at birth weight gain, g kg average daily at the age of meceua for the
’ weight gain, g 7-8 months, | from weaning to 7- tqtal
’ kg 8 months of age, g | period, g
M+m | 5,09+0,11 | 11,36+0,22 | 313,1+7,99 | 28,51+0,54 | 317,8+6,30 | 44,86+0,85 101,3+4,30 164,1+3,21
g 0,79 0,22 59,23 2,99 35,10 3,79 19,23 14,36
Cv,% 15,50 1,60 18,92 10,47 11,05 8,45 18,98 8,75
n 55 31 21 21 21

55 arHeTta ca npetersieHn npu pax-
JaHe 1 Ha 20 gHeBHa Bb3pacTt. CpefHOTO
XMBO Terno npu paxgaHe e 5.09 kg, a Ha
20 gHm e 11.36 kg, cpeaHOAHEBHUSA
npupact 3a T1o3n nepuog e 313.1 g. MNpwu
0oT6bMBaHeTO Ha Bb3pacT OoT 2.5 meceua,
arHertara gocrurar xuBa maca 28.51 kg u
cpenHoaHeBeH npupact ot 317.8 g. Npes
eceHTa Wwunetara ca c Terno 44.86 kg, Ha
Bb3pacT oT 7-8 meceua. CpefHuAT gHe-
BEeH npupacTt OT oTobuBaHeTo [0 7-8-
MeceyHa Bb3pacT e 101.3 g, KoeTto
Bb3/M3a Ha 164.1 g 3a o6LWKMs OT4YeTeH
nepuog. lonyyeHute pesynrarm ca mMo-
BMCOKWN OT AaHHWUTE B APYr1 NpoyyBaHus,
NpoBefEHN B pa3INYHN roanHU C OBLE OT
nopogarta "Luraii" n gpyrv 4ynctonopogHu
arHerta.

3a fga ce onpefenu pasmepa Ha
TANOTO NPV WKMeTa Ha Bb3pacT oT 7-8 u
19-20 meceua ca HanpaBeHW TefiecHu
n3MepBaHMa Ha no 5 6pos XMBOTHU OT
BCsika ekcnepumeHTasnHa rpyna (Tabnvua
2). Bb3 ocHoBa Ha TOBa ca W34WC/IEHU
TENeCHN WHAEKCUM, 3a fAa ce Mnpoyyun
CTeneHTa Ha passBuTMe U MPONoOpLUOHaIT-
HOCT Ha OCHOBHUTE 4acTW Ha TAMNOTO
(Tabnumua 3).

55 heads were estimated at birth
and than at 20 days of age. The average
live weight at birth was 5.09 kg and in 20
days it amounted already to 11.36 kg, and
the average daily weight gain was for this
period 313.1 g. At the age of 2.5 months,
when were culling the lambs from their
mothers, the ewe lambs reached a live
weight of 28.51 kg with an average daily
weight gain of 317.8 g. In the autumn the
ewe lambs have weighing 44.86 kg at 7-8
months of age. The average daily gain
from weaning to 7-8 months of age was
101.3 g, and it amounted to 164.1 g for
the total recording period. The obtained
results exceed the results of studies
conducted in other years for Tsigai and
other purebred lambs.

To study the body size of the
researched sheep at the age of 7-8 and
19-20 months were taken body
measurements in each experimental
group of 5 heads (Table 2). On the basis
of this were calculated physique indices in
order to study the degree of development
and proportionality of the main body parts
(Table 3).
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Ta6nvua 2. EKCTEPMOPHM M3MEPBaHMSA Ha TS/10TO Ha OBUE-Maliky OT nopojata

"Acag", cm

Table 2. Body measurements of ewe sheep of Assaf breed, cm

Ha Bb3pacT ot 7-8 meceua Ha Bb3pacT ot 19 -20 meceua
EKCTEpMOpHU M3MepBaHus At 7-8 months At 19 -20 months

Body measurements MEm o Cv. % Mm o Cv. %
BucounHa npun xonkara 67,67 +1,12 2,50 3,70 74,00 + 0,58 1,41 1,91
Height at withers
BucounHa npu ceganuiHuTe 67,67 +1,32 2,94 4,35 72,14 + 0,83 2,04 2,82
Bb3BULLIEHMA/Rump height
LLinpounHa Ha repaute 21,50 +1,01 2,26 10,50 | 25,71 +0,99 2,43 9,45
Chest width
Jbnb6ounHa Ha repguTe 28,00 + 0,63 1,41 5,05 34,86 + 0,64 1,57 4,51
Depth of chest
Koca Ab/mKMHa Ha TAN0TO 61,83 +2,14 4,79 7,75 70,00 + 1,60 3,92 5,59
Obligue body length
O6ukonka Ha rbpauTe/Heart girth | 88,83 + 2,09 4,67 5,25 | 106,00 £3,34 | 8,19 7,72
O6uKosIKa Ha rneseHa 9,50+0,24 0,55 5,77 10,14 + 0,28 0,69 6,80
Pastern girth

Cnopeg Tabnuua 2 Moxe pga ce
oT6eNnexu, 4Ye MNpPuM BCUYKM HanpasBeHu
n3mMepBaHMA Ha TAIOTO MokKasarenute 3a
OBLe Ha Bb3pacT 19-20 meceua ca no-
BMCOKWN B CpaBHeHue C wwwuieta Ha 7-8-
MeceLa.

According to Table 2, it can be
noted that for all body measurements
taken, the indicators of 19-20-month-old
sheep are higher in comparison with 7-8-
month-old ewe lambs.

Ta6nuua 3. lHaekcu Ha Te/loC/IoXeHne Npu oBLe-Maiiku oT nopoga "Acad”, %
Table 3. Body indices of the ewe sheep of Assaf breed, %

Ha Bb3pacT oT 7-8 meceLa Ha Bb3pacT ot 19-20 meceua
WHpeken/indices At 7-8 months At 19-20 months
Mtm (9 %/V Mtm (9 Cv, %
0

OTHOCUTENEH TesleceH 91,45 + 3,25 7,27 7,95 94,34 £2,19 5,37 5,70
nHaekc/Relative body index
HanpeyHo/Cross-measure 31,73+£1,14 2,55 8,02 34,73£1,21 2,97 8,55
MacwusHocT/Massivenesses 131,30 + 2,43 5,44 4,14 | 143,20 +4,17 10,21 7,13
pbaeH nHgekc/Chest index 76,82 + 3,36 7,52 9,79 73,69 + 2,07 5,07 6,88
KomnakTHocT/Compactness 144,39 + 5,98 13,37 0,74 | 151,73+5,44 13,32 8,78
KocTeH nHgekc/Bone index 10,71+ 0,33 0,74 6,86 9,62 +£0,41 1,01 10,50
TenecHo Terno/Body weight 44,80 + 2,12 4,74 10,58 | 74,33+5,03 12,33 16,59

Mpn u3smepBaHe Ha TANOTO, Bb3- When were taking body
pactoBata pasnuka Mexay nbpBaTa W | measurements, the age difference

BTOparta rpyna e okono 12 wmeceua,
cnepoBaTtesiHO XMBOTO TEr/1I0 BbB BTOpa-
Ta rpyna e ¢ 29.53 kg no-B1coko, rpbaHuA
mHaekc e ¢ 3.13% Mo-HUCBbK, a KOCTHUAT
MHAEKC CcboTBeTHO € 1.09% nOo-HUCHK.
OcTaHannte WHOEKCU ca Mo-BUCOKUA B
rpaHuymTe ot 2.89 - 11.9%.
Vi3amepBaHuATa Ha TANOTO Ca Ha-
npaseHn 3a fa ce u3cnensa LUANOCTHOTO
pa3BuTME Ha OBLe Ha Bb3pacT ABe, TpU n
yeTmpu roaMHu (0T MecTHa cenekuus) u

between the first and second groups was
about12 months, hence the live weight in
second group is 29.53 kg higher, and the
chest index is 3.13% lower with and the
bony index of 1.09% lower, respectively.
Other indices are higher within the range
of 2.89-11.9%.

Body measurements were taken to
study the overall development of adult
ewes at the age of two, three, four years
(of local selection), and of five and six
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Ha nNeT ” wWwect roguMHn (OT BHOC)
(Tabnuua 4). [aHHWTE nOAy4YeHn oOT
oBLEeTe-Maliku Ha 4YeTupu roguliHa Bb3-
pacT npu BCAKO M3MepBaHe ca Mo-HUCKH,
B CpaBHeHVe C M3MepBaHusaTa npu osue-
Te OT OoCTaHa/IMTe 4YeTupu Bb3PacTU U
cpefHo 3a rpynute. BrucoumHaTa npu xorsi-
Kata e ¢ 1.64 cm no-Hucka, BUCOYMHATa
npu cepanuiiHuTe koct e ¢ 1.68 cm no-
HUCKa, WvpuHaTta Ha repauTte e ¢ 1.60 cm
no-HucKa, Ab/mKMHaTa Ha 1410710 e ¢ 0.80
Cm no-HWcka, rpbaHata obukosnka e ¢ 2.7
cm no-maJsika 1 obukonkarta Ha rneseHa e

years (of import selection) (Table 4). The
data obtained from ewes at the age of
four years on each measurement are
lower in comparison with measurements
for ewes of the remaining four ages and
on average for groups.

So, the height at the withers is 1.64 cm
lower, the height at the rump is 1.68 cm
lower, the chest width is 1.60 cm lower,
the body length is 0.80 cm lower, the
heart girth is 2.7 cm lower and the pastern
girth is 0.52 cm lower as well.

0.52 cm no-masika.

Tabnuua 4. EKCTEPUOPHU n3mepBaHus Ha TA/10TO NMpuv OBLEe-Maliku OT nopogaTa

"Acag", cm
Table 4. The body measurements of ewes of the Assaf breed, cm
Bb3pact/Age, M+tm
EKnggyM(;?:amsﬁ?Z;F;i?:m 2 rop./2 years’3 roa./3 years’4 roa./4 years/d rog./5 years‘G ron./6 years| CpepdHo
- ; : On average
MecTHa cenekups/of local selection  |BHeceHw/of import selection

Bucounta npu xoskara 75,20 £ 0,74 | 75,40 + 1,52 | 73,20 + 1,19 | 75,60 + 1,30 | 74,80 % 2,61 | 74,84 + 0,62
Height at withers
BucoumHa Npu CepAMMUIANTE | 74 o4 4 ) 49 | 74,20 + 1,47 | 72,00 + 1,77 | 74,80 + 1,52 | 73,20 + 2,04 | 73,68 + 0,61
Bb3BMLWEeHNA/Rump height
LMpounHa Ha repaute 25,40 + 1,35 | 26,20 + 0,74 | 23,40 + 1,15 | 25,60 + 0,84 | 24,40 + 1,30 | 25,00 + 0,46
Chest width
ALNGoYMHa Ha repauTe 35,20 + 1,02 | 36,40 + 0,57 | 35,40 + 0,57 | 36,20 + 0,74 | 36,00 £ 0,79 | 35,84 + 0,30
Depth of chest
Koca ibmkitia Ha TANOTO | g9 4 4 1 54 | 70,60 + 1,35 | 68,60 + 0,91 | 69,80 + 1,08 | 69,00 + 1,66 | 69,40 + 0,52
Obligue body length
ngftog’l}ﬁl”a repaure 105,2 + 1,64 |105,0 + 1097| 101,0 + 2,74 | 104,4 +1,48 | 103,0 +4,50 | 103,7 +1,06
OGuKo/Ka Ha rneseHa 10,00+ 0,50 | 9,80 +0,22 | 9,40 + 0,57 | 10,40 + 0,27 | 10,00 + 0,50 | 9,92 + 0,18
Pastern girth

Bb3 ocHOBa Ha nosyvyeHuTe AaHHU
OT M3MepBaHMATa ca W34UC/IeHW Tesiec-
HUTe nHaekcu (Tabnuua 5).

On the basis of the obtained data
on measurements, the body indices were

calculated

(Table 5).

Tabnuua 5. IHAEeKCK Ha TeNIoC0XeHME Npu OBLEe-Malikn OoT nopogata "Acad”, %
Table 5. The body indices of ewes of the Assaf breed, %

Bb3pacTt/Age, M+m

Whaekcw/Iindices 2 rop./2 years | 3 ropn./3 years | 4 rop./4 years (2 TOA./5 years | 6 rog./6 years Cpento
MecTHa cenekuusi/of local selection BHeceHw/of import selection | On average
OTHOCUTENEH TeNECeH UHACKC | g1 734135 | 93,69+ 1,69 | 93,79+ 1,91 | 92,94+ 1,88 | 92,57 +3,74 | 92,94 + 0,86
Relative body index
HanpeuHo/Cross-measure 33,82+ 2,00 34,77 + 0,94 32,12 +1,30 33,89+ 1,20 32,67 + 1,66 33,45 + 0,58
MacuBHocT/Massivenesses 140,0 £ 3,14 139,4 + 2,70 137,9+1,73 138,2 + 2,99 137,6 £ 2,62 138,6 +1,02
pbaeH nHaekc/Chest index 72,53 £ 5,28 71,98+ 1,73 66,01 + 2,33 70,86 + 3,12 54,83 + 3,30 67,24 +1,87
KomnakTHocT/Compactness 152,9 +5,76 148,8 + 2,89 147,3 £ 4,32 149,7 + 3,25 149,3 + 5,54 1496 +1,72
KocTeH nHaekc/Bone index 9,52 + 0,54 9,25+ 0,26 9,29+ 0,36 9,97 £ 0,25 9,72+0,31 9,55+0,15
TenecHo Terno/Body weight 65,84 + 2,06 72,46 + 3,49 65,38 + 3,15 70,22 + 1,56 68,28 + 3,25 68,44 +1,18
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OT wu3uncneHnte 6 uWHAEKca Ha
TE/IOC/NIOXEHNETO MPU YETUPUTOLULLHUTE
OBLle-Maikn MMa TPpU MO-HUCKN TesiecHU
WHOEeKca B CpaBHEHMEe CbC cpefHute
cToliHocTh: 1.33% 3a HanpeyHo, rpbAaeH
nHgekc 1.23% wn komnaktHocT 2.3%.
OTHOCUTENHUAT TeseceH nHaekc e 1.21%
npv OBUE-MaiikM Ha ABe roAvHW, B Cpas-
HEHME CbC CpefHuTe CcToiHOCTU. KocT-
HUAT MHAEKC nNpu  TPUTOAULLIHW  OBLe-
Maliikun e ¢ 0.3% No-HUCHK, a MacMBHOCTTa
npv LWeCTroAuWHNTE OBLEe-mMaiiku e ¢
1.0% no-HUCHK. Hail-masikoTo XMBO Tersio
e 65.38 kg npu yetTupuroguLIHNUTE OBLiE-
Maiiku ¢ rpaHuum mexay 65.84 n 72.46 kg
3a u3cneaBaHnTe rpynu u cpegHo 68.44 kg.

Mpe3 BTOpMA U TpeTua Mecel, Ha
NakrauuaTa e nscnefsaHo pasBuUTUETO Ha
BMMETO NpW OBUE Ha ABe, TpU, YeTupw,
netT u LWecT roAunHW, KOeTo CbOTBETCTBa
Ha 1-Ba, 2-pa, 3-1a, 4-Ta 1 5-Ta Nnakrauus
(Tabnumuya 6).

In the calculated 6 body indexes at
four-year-old ewes there are three lower
body indices compared to the average
values: 1.33% for cross-mesure, chest
index 1.23%, and compactness of 2.3%.

The relative body index is 1,21% lower at
ewes of two years compared to the
average values. Bony index in three-year-
old ewes is 0.3% lower and massiveness
is in six-year-old ewes 1.0% lower. The
lowest live weight is 65.38 kg in four-year-
old ewes with the limits between 65.84
and 72.46 kg for the studied groups and
an average of 68.44 kg.

In the second and third months of
lactation was studied the development of
the udder in sheep of two, three, four
years, and of five, six years, respectively,
which corresponds to 1st, 2nd, 3rd, 4th
and 5th lactations (Table 6).

Tabnuua 6. IamepBaHMA Ha BUMETO Ha OBL,e-Maiiku oT nopogarta "Acad”, cm
Table 6. The measurements of the udder of ewes of the Assaf breed, cm

2pa 5Ta nakraums,
1Ba nakraums, 31a nakrauus,|4Ta nakraums,
2 rop, nakrauus, 3 4 ron, 5 rop, 6 rog.
3mepBaHus/Measurement] !st lactation, ond Iro,q. . 3rd lactation, |4th lactation, 55th Iactatlc?(r;, § OCpe,u,Ho
2 years old 2 actation, 4 years old years old years o n average
years old
MecTHa cenekuums/of local selection BHeceHw/of import selection

Ha sumeTo/Of udder:

AbnxuHal/length 17,20+0,82 |19,60+1,04| 18,60+0,45 | 20,20+1,02 | 19,40+1,35 | 19,00+0,42

LwmpoynHa/width 15,20+0,82 |17,00+0,00| 16,20+0,65 | 18,00+0,71 | 16,60+0,57 | 16,60+0,30
\Abn6ounHa/depth 18,20+0,74 |21,00+0,35| 19,60+0,57 | 21,20+1,78 | 18,80+1,56 | 19,76+0,49
obukonka/girth 43,40+0,67 |45,60+0,67 | 48,80+0,96 | 49,20+1,08 | 47,00+1,46 | 46,80+0,58

ob6em/volume 2731+145** | 3474+86 3717170 4075326 33204372 3463+131
Ha unuknTte/Of nipples:
AvmxuHal length 4,64+0,50 3,48+0,38 | 4,48+0,49 4,90+0,54 4,32+0,44 4,36+0,20
\avameTbp/diameter 2,50+0,11 2,18+0,24 2,92+0,37 2,70+0,06 2,50+0,20 2,56+0,10
CbOTHOLLEHNE HA
[Ab/DKMHATA HA BUMETO
cnpamo/The ratio of length | 1,15+0,10 1,15+0,06 | 1,16+0,07 1,12+0,05 1,17+0,05 1,15+0,02
of the udder to: 0,95+0,07 0,93+0,05 | 0,95+0,02 0,96+0,06 1,04+0,05 0,97+0,02
LuMpounHa/width

b1604MHa/depth

*x (P< 0.001)

M3nonsgaiiku nNonyvyeHnTe [AaHHu
3a pasmepa Ha BUMETO, cCe W34ucnsaBa
HeroBmaT o6em, KOMTO e npeacTaBeH B
Tabnuuara no-rope. O6emMbT Ha BUMETO €
Hali-ronaMm npu  OBUE Ha 4eTBbpTa
naktaumsa - 4075 cm?®, koeTo B CpaBHeHue
CbC CpefiHuUTe [aHHu e Cc 612 cm?® noseue
W Hal-MasbK NpY  OBLETE Ha Mbpsa

Using the obtained data on the size
of the udder itself, the main indicator of its
volume is calculated, which is presented in
the table above. The highest udder volume
is in ewes for the fourth lactation with 4075
cm?®, which being compared to the average
data is 612 cm® higher and the lowest udder
volume is in ewes for the first lactation of
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nakTaumus — 2731 cm® |, koeTo e ¢ 732 cm®
no-mMaJsiko ot cpegHoTo (P< 0.001).

ObkvHata 1 gMameTbpbT  Ha
UMLKATE OTroBapAT Ha M3UCKBaHUATa 3a
onpejesnieHWTe napaMeTpu 3a U3nos3sa-
He npes nepuoja Ha [j0eHe Ha OBLieTe Ha
MeXaHU3MpaHu MeToau.

MneuyHocTTa 3a Nb/iHa nakrauus e
onpefensHa OT MOMEHTa Ha OarBaHeTo
[0 nocnefHus oeH OT nepuoja Ha AoeHe
(Tabnuua 7), B cboTBETCTBUE C ,IHCTPYK-
uMaTa 3a oueHka Ha MopdIO-NMPOAYKTUB-
HUTE XapaKTepUCTVKW Ha cheuuanm3npaHu
nopoay, nomynauuy, BUAOBE N CUHTETUYHN
JMHUM Ha oOBUe 3a Mnsiko B Peny6nuka
MongoBa "(Mashner et al., 2017).

2731 cm® that is 732 cm® lower being
compared to the average data (P<0.001).

The length and diameter of the
nipples meet the requirements for the
specified parameters for use during the
milking period of sheep by one of the
promising mechanized methods.

The milk productivity for full
lactation was studied from the moment of
lambing to the last day of the milking
period (Table 7) In accordance with the
“Instruction of appreciation of morpho-
productive characters of specialized
breeds, populations, types and synthetic
lines of sheep for milk production in the
Republic of Moldova” (Mashner et al., 2017).

Tabnmua 7. MAevyHOCT Npu OBLE OT nopoaaTta "Acad" no Bpeme Ha flaktayms
Table 7. The milk production of sheep of Assaf breed during lactation

1Ba naktauus| 2pa nakrauus | 3ta nakrauus |4Tta nakrauus | 5ta nakrauyus
Wnaekcn/indices 1st lactation | 2nd lactation | 3rd lactation | 4th lactation | 5th lactation OCpe,qu

MecTHa cenekuusi/of local selection BHeceHw/of import selection naverage
Obem Ha BUMeTO 2731145 3474186 3717+170 | 4075:326 | 3320372 | 3463131
Udder volume, cm
Mepuog Ha 6osaeHe, AN 91,60+1,68 | 87,00:9,37 | 84,60+4,64 | 85,80+3,93 | 88,00+4,08 | 87,40+2,06
Suckling period, days
MneuHocT 3a nbpsute 20 gHU
Ha naktaumata/Milk productivity] 35,22+1,09 39,90+6,59 55,96+2,07*** | 35,10+2,90 32,76+£2,87 39,79+2,21
in the first 20 days of lactation, |
MneyHocT 3a nepuoja Ha
603aeHe/Milk productivity in the| 191,72+8,76 | 206,80+11,30 | 240,94+20,72 | 192,80+14,22 | 169,24+6,60 | 200,30+6,97
suckling period, |
JloeH nepwopg, aHY
Milking period, days 135,0+0,00
MneyHocT npe3 foliHus
nepuog/Milk productivity in the | 204,08+11,39 | 219,12+16,76 | 215,44+11,03 | 242,04+15,46 | 195,58+25,45 | 215,25+7,09
milking period, |
/1aKTaLNIOHEH NEpUOA, AHM 226,60£1,68 | 222,00£9,37 | 219,60£4,64 |220,80+3,936| 223,00£4,08 | 222,40+2,06
Lactation period, days
MnewocT sa naktauna/Milk | 395 60.10,92 | 425,02423,44 | 456,38+30,98 | 434,84+22,72 | 364,82+28,92 |415,55+11,28
productivity for the lactation, |
CPEAHOAHEBHA MNIEYHOCT 1747,0£49,0 | 1922,4+92,0 | 2073,2+103,3 | 1969,4+95,3 | 1641,8+149,7 | 1870,8+50,2
IAverage daily milk yield, ml

*»**p< 0,001

MneyHocTTa npe3 nbpeute 20 AHU
Ha naktaumAta e cpegHo 39.79 = 2.21
nnTpa, a Hai-BMcokaTa OT4YeTeHa CToW-
HocT e 55.96 + 2.07 nuTpa, KoeTo e C
16.17 nutpa noeedve (P< 0.001) npu osue
Ha TpeTa faktaumsa. Karto usano, npes
nepvoga Ha 603aeHe ca nosyyYeHn
cpenHo 200.30 £ 6.97 niuTpa, a npu oBUe
Ha TpeTta naktauua e c 40.64 nutpa
noseve, koeto e 240.94 + 20.72 nutpa
MASKO. MpoAb/IXUTENTHOCTTA Ha nepuoga
Ha goeHe e 135 gHu, Npes3 KOUTO B rpynata
ca 6unn HapoeHn cpegHo 215.25 + 7.09

Milk productivity in the first 20 days
of lactation averaged 39.79+2.21 liters
and the highest limit was of 55.96+2.07
liters, which is with 16.17 liters more
(P< 0.001) in sheep during the third
lactation. In general, during the suckling
period, an average of 200.30+6.97 liters
were obtained, and in ewes for the third
lactation it was 40.64 liters more, which
amounted to 240.94+20.72 liters of milk.
The duration of the milking period was
135 days in which an average of
215.25+7.09 liters were produced in the
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NNTpa, a Hal-BMCOKUAT A0OUB Ha MISIKO
Bb3/n3a Ha 242.04 = 15.46 nutpa MNSAKO
npes3 YeTBbPTA NakTauns, Koeto e ¢ 26.76
nutpa nosede. [llonyyeHn ca cpegHo
415.55 + 11.28 nutpa MAAKO npes uanara
nakrauus, kato TO3M nokasarten e Hali-
BMCOK MpV OBLETE Ha TpeTa nakrauyus -
456.38 + 30.98 nutpa mnako unm ¢ 40.83
nMTpa nosedve. B cpaBHeHME CbC cpeg-
HUTE AaHHW, M/JIEYHOCTTa € NOo-BMCOKa Ha
BTOpPA 1 YeTBbpTa NakTauus.

TpabBa pda ce oTbenexu, ue
KpMBata Ha Jfaktaumsa goctura  Hai-
BMCOKa CTOWHOCT Ha TpeTa fakrtauus u
cnep ToBa HamansBa.

Mo Bpeme Ha KOHTPOJSIHOTO [AO€eHe
ca B3eTun o06WM MNeyHu npoéu BbLB
BCMYKM Tpynn n 4pe3 anapat MCC
Lactosan e npoy4yeH XMMUYHMSA CbCTaB Ha
M/ISKOTO. Tabsimya 8 nokassa AaHHUTE 3a
XUMWYHNSA CbCTaB Ha M/ISIKOTO.

group and the highest milk yield amounted
to 242.04+15.46 liters of milk in sheep
during the fourth lactation, which is higher
with 26.76 liters. In general, an average of
415.55+11.28 liters of milk were obtained
during whole lactation and the highest
indicator was in ewes for the third lactation
with 456.38+30.98 liters of milk or with 40.83
liters more. In comparison with the average
data, the milk yield is higher in ewes from
the second and fourth lactation.

It should be noted that for milk yield
for lactation, the lactation curve reaches
the highest indicator in the third lactation
and then decreases.

During the control milking, average
samples of milk were collected in all
groups and the MCC Lactosan apparatus
studied the chemical composition of milk.
Table 8 shows the data of the chemical
composition of milk.

Tabnmua 8. XMMnyeH CbCTaB Ha OBYe M/ISIKO OT nopogaTta "Acad”, (%)
Table 8. Chemical composition of Assaf sheep milk, (%)

Naktauus/Lactation, M+tm

Xapaktepuctuku/Specification [mbpsa/first  [BTopa/second [Tpeta/third ueTsbpTa/fourth ’neTa/fifth CpepHo
mMecTHa cenekuusi/of local selection BHeceHw/of import selection On average
MasHuHw/Fat 6,96+0,11| 685+0,31 | 7,78+0,21 6,94+0,11 | 7,04 0,03+ | 7,11+0,09
MpoTewnH/Protein 4,05+0,06 | 403+0,05 | 414+0,06 4,23+0,17 |4,21+0,15| 4,13+0,05
VlakTo3a/Lactose 3,83+ 0,06 | 3,82+0,05 | 3,92+ 0,06 4,17+ 0,29 |3,99+0,15| 3,95+0,06
Cyx Gesmacner ocTaTbk 854+0,12| 850+0,11 | 873+0,13 | 891£0,36 |8,89+0,33| 871£0,10
Dry defatted milk residue
Conu/Salts 0,62+0,01 | 0,62+0,01 | 0,63+0,01 0,65+ 0,03 |0,65+0,03 | 0,63+0,01
MabTHOCT/Density, A 27,94 +0,39| 27,88+ 0,64 | 28,06 + 0,66 | 29,45+ 1,47 [29,26 +1,27| 28,52+0,40

Mpean Ha4asI0To Ha 3an10XA4aHEeTO
ca npeTerfieHn oBUe-Maiiku, eaHOroamLL-
HK oBUe 1 wuneta (Tabnvua 9).

Before the start of mating period
were weighed ewes, yearling sheep, and
ewe lambs (Table 9).

Tabnuua 9. EcCeHHO npeTersisiHe Ha OBLE Maiiki 1 eqHOroAULLIHK OBLIE

Table 9. Autumn weighing of ewes and yearling sheep

OBLe Maliku/Ewes EpnHoroguwnv osue/Yearling sheep
2013 2014 2015 2016 2017 2018 2019
M+m | 69,12+2,76 | 70,19+1,67 | 67,88+1,90 | 71,28+1,77 | 66,03+1,45 74,83+4,35 44,77+0,77
y 6,17 6,01 6,01 7,69 6,66 11,50 3,63
Cv,% 8,92 8,56 8,86 10,80 10,08 15,37 8,10
n 6 14 11 20 22 8 23
Terno Ha oBLe Malikm pogexun npes 2013-2017
Weight of ewes born in 2013-2017
M+m 68,47+0,78
y 6,48
Cv,% 9,47
n 70

CpefHOTO XUBO TersI0 Ha oBUEeTe-
Maiikn e 68.47 + 0.78 kg c BapupaHe

The average live weight of ewes
was 68.47+0.78 kg with the limits between
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mexay 66.03 u 70.19 kg. Mpu epgHoro-
OMwHUTe oBLe Ha Bb3pacT 19-20 meceua
cbwmAT nokasaten e 74.83 + 4.35 kg, a
3a wuneTata Ha Bb3pacT 7-8 meceua Toi
e 44.86 + 0.85 kg. Pesyntatute nokasBar,
ye nopogarta "Acadp" e pobpe npucno-
cobeHa KbM ycnoBuaTa Ha Peny6nvka
MongoBa u Te3n OBUe MoraT fga ce
oTrnexgar [AOMb/IHUTENIHO B JINYHUTE
CTOMaHCTBA 1 pasBbaHMTE hepmu.

n3BOAM

ArHetata oT nopoga "Acad" Ha
Bb3pacT 7-8 mMeceLa focTuraT xuea Maca
oT 44.86 kg. CpeaHuaT gHeBeH npupacT
npes nepuoga oOT oTbuBaHeTo Ao 7-8
Meceua e 101.3 g, a npe3 yenvs nepuog,
Ha pacTex e 164.1 g.

Mo Bpeme Ha usAnara nakrauus,
cpefHO Mo nepuoau, MJeYHocTTa e
41555 + 11.28 snutpa MASAKO Karto
MaKkCMMasIHOTO MOJIy4eHO KO/IMYecTBO e
456.38 + 30.98 sMTpa OTYETEHO Ha
TpeTaTa naktauus, KOeTo e rno-BvCOKO OT
cpepgHoTo ¢ 40.83 nutpa. Bb3 ocHoBa Ha
NnoslydeHnTe JaHHN MOXEeM [a 3aKni4yuMm,
ye osueTe OT nopogata "Acacdp”, cne-
Lmanu3npaHy 3a npou3BOACTBO Ha MNSAKO
U Meco, ca ce Mpucnocobuny KbM ycnoBus-
Ta Ha Penybnuka Mongosa u morat ga 6b-
[aT 13Mnos13BaHN yCneLHo OT OBLEBbANTE.

N3cnepsaHeTo nokasa, ye cpegHo-
Ta XMBa Maca Ha OBUeTe 0T npoydyeHaTa
epma e 68.47 + 0.78 kg, c BapupaHe
mexay 66.03 n 70.19 kg. EgHorogmwHnTe
oBUe Ha Bb3pacTt 19-20 meceua wu
arHerara Ha 7-8 meceua umaT cpefHa
XMBa Maca CboTBEeTHO 74.83 + 4.35 kg 1
44.86 £ 0.85 kg.

66.03 and 70.19 kg. At the yearling sheep
of 19-20 months of age the same indicator
was 74.83+4.35 kg and for ewe lambs of
7-8 months of age it constituted
44.86+0.85 kg. The results show that the
Assaf breed is well acclimated to the
conditions of the Republic of Moldova and
these sheep can be reared further in
peasant household and breeding farms.

CONCLUSIONS

The growth and development of
Assaf lambs at the age of 7-8 months
reached the body weight of 44.86 kg. The
average daily increase during the period
from weaning to 7-8 months constituted
101.3 g, and during the whole period of
growth it amounted to 164.1 g.

During the whole lactation, on
average per lots, was obtained a
productivity of 415.55+11.28 liters of milk
with a maximum index of 456.38+30.98
liters in the third lactation and respectively
with an increase of 40.83 liters of milk.
Based on the obtained data , we can
conclude that the sheep of the Assaf breed
specialized for milk and meat production has
acclimatized to the conditions of the
Republic of Moldova and can be
successfully exploited by sheep farmers.

The research showed that the
average body weight of sheep per farm
constituted 68.47+0.78 kg with limits
between 66.03 and 70.19 kg. The yearling
sheep of 19-20 months and ewe lambs of
7-8 months had mean body mass of
74.83+4.35 kg and 44.86+0.85 kg
respectively.
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PE3IOME

HacTtoswoTo npoyysaHe LuUenu aa
Ce YyCTaHOBW CbAbPXaHNETO Ha MacTHUTe
KNCENUHN B KO3e M/SKO OT Tpu rpynmu
XXVUBOTHU Bbbarapcka bana mneyHa
(EBM) 1 KpbCTOCKUTE 11 C AHTTIOHY6UICKa
(BBMXAH) n ToreHbyprcka (BEBMXTT) no-
poau 3a NlakTaunoHeH Nepuo, Kakto 1 aa
Ce Hanpasu OLEeHKa Ha MaCTHOKUCE/IVH-
HUSA CbCTaB Ha M/ieyHata MasHMHa Kato
3[1paBOC/IOBEH W3TOYHUK MPU XpPaHEHEeTo
Ha YyoBeka.

Ko3eTo mMnsko oT uscnegsaHuTe rpy-
MM XWBOTHW, CE XapakTepuaupa C BUCOKO
HVBO Ha HAacUTEHWUTE MAaCTHW KUCENWHW OT
74.72 g/100g ma3HuHa npu Bbarapcka 6sna
M/iedHa nopoga no 79 g/100g masHuHa npu
KpbCTOCKMTE Ha Bbarapcka 6sina mMneuyHa c
ToreH6yprcka nopofa, a CbAbpXaHWeTo Ha
MHHMK 1 MHHMK npeobnagaBat B M/ISIKO-
TO Ha ynucTonopoaHuTe Ko3n - 24.56 n 3.84
g/100g masHuHa.

KoHueHTpauumaTa Ha cnperHarara
nvHonosa kucenuHa (CLA) e Haii-Bucoka
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SUMMARY

This study aims to determine the
fatty acid content of goat's milk from three
groups of animals - Bulgarian White Dairy
(BWD) breed and its crosses with Anglo-
Nubian (BWDxAN) and Togenburg
(BWDXTG) breeds during the lactation, as
well as to evaluate fatty acid composition
of milk fat as a healthy source for human
nutrition.

Goat's milk from the studied groups
of animals is characterized by a high level
of saturated fatty acids from 74.72 g/100g
fat at BWD breed to 79 ¢g/100g fat at
BWDXTG breed, and the content of MUFA
and PUFA predominate in the milk of
purebred goats respectively 24.56 and
3.84 g/100g fat.

The concentration of conjugated
linoleic acid (CLA) is highest for BWD



npy BBM nopoga - 0.55 g/100g Ma3HuHa,
a Hai-Huckn npy BBEMXTI - 0.38 g/100g
MasHuHa.

CbOTHOWEHNETO Mexay 2Zomera
6/Zomera 3 MacCTHU KUCENVUHW B n3cneg-
BaHWTe Mfieka, Bapupa oT 2.23 g/100g
MasHuHa npu BBM po 2.44 @g/100g
MasHuHa npy BBMXTT nopogaa.

iinnaHnAT  NpeBaHTMBEH  CKOP,
aTeporeHHUs WHAEKC W TpoMOOoreHHus
WHOEKC ca C Hal-HUCKM CTOMHOCTM B
mMnskoto oT BBM nopopata - 11.34 g/100
ml mnsiko, 2.50 n 2.78.

CbOTHOLLEHMETO Mexay xunep- u
XWMOXO/IeCTEPOSIEMUYHNTE MACTHN KuUCe-
NMHW € Hali-HNCKO B MNSAKOTO OT BBMXTT -
0.49.

WN3cnepsaHnTe mneka ce onpefenst
KaTo XpaHWUTesieH NPOAYKT C HUCKO CbAbp-
XaHve Ha TMK - 0.10 g/100 ml mnsko
cbrnacHo PernameHT (EO) Ne 1924/2006.

KnouoBn aymu: Ko3e  MASKO,
MacCTHUW KMCENUHU, NUNUAHN UHAEKCU

YBO/,

Tpurnmuepuante cbCTaBfsaBaT OcC-
HOBHAaTa 4acT OT MJIeYHUTE MNuamn (OKo-
no 90 %) BkAKOYBaLLM ronisiM 6poit ecte-
pudvLMpaHn MacTHU KucenuHu. Koseto
MJ/IIKO CbAbpXa NPOCTW NUNuan (aurnu-
uepuav, MOHOrMLepuan, ectepyu Ha Xo-
nectepona), KomnnekcHn nunuau (coc-
donvnugn) U MacTHOpPasTBOPMMM KOMIMO-
HEHTU (CTepoNn, XONECTEPONOBN ecTepy,
xugpokap6oHaTn) (Park et al., 2007).

MneyHaTa Ma3HVHa OKa3Ba Cbluec-
TBEHO B/MAHWE BBLPXY OwnorMyHara wu
XpaHuTesniHata CTOMHOCT Ha MISAKOTO U
BKYCOBWUTE KayecTBa Ha nNpou3BefeHuTe
M/IEYHM NPOAYKTU. EAHO OT Hali-ronemuTe
pasnMuma Mexay Ko3eTo U KpaBeTo M/ISAKO
€ Mo OTHOLWeHVe Ha (U3NKOXMMUYHaTa
CTPYKTypa M cbCTaBa Ha M/ieyHaTa mas-
HuWHa. Mo-mMasikuTe pasmepu Ha MacneHu-
Te k1bOUA cnomaraT 3a no-rofamMara um
OVCNEepCcHOCT N XOMOTreHHOCT Ha MJeyHa-
Ta Ma3HWHa B KO3ETO M/ISIKO, ocurypsisai-
K1 Nno-ronisiMa noLy, 3a Bb34elCcTBMETO Ha
nvnasute Bbpxy Hes (Park, 2005). MacTHoO-
KACE/IMHHUAT CbCTaB Ha M/ieyHaTa Mas-
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breed - 0.55 g/100g fat and lowest for
BWD xTG- 0.38 g/100g fat.

The ratio of omega 6/omega 3 fatty
acids in the analyses milk ranged from
2.23 at BWD to 2.44 at BWDXTG breed.

The lipid preventive  score,
atherogenic and thrombogenic index have
the lowest values in the milk from BWD
breed - 11.34 ¢g/100 ml milk, 2.50 and
2.78.

The ratio of hyper- and
hypocholesterolemic fatty acids is lowest
in the milk from BWDXTG - 0.49.

The analyzed milk is defined as a
low-TFA food product - 0.10 g/100 ml milk
according to Regulation (EC) No
1924/2006.

Key words: goat's milk, fatty acids,
lipid indices

INTRODUCTION

Triglycerides make up the main part
of milk lipids (about 90%), including a
large number of esterified fatty acids.

Goat's milk contains simple lipids
(diglycerides, monoglycerides and
cholesterol  esters), complex lipids
(phospholipids) and fat-soluble

components (sterols, cholesterol esters,
hydrocarbonates) (Park et al., 2007).

Milk fat has a significant impact on
the biological and nutritional value of milk
and the taste quality of the produced dairy
products. One of the great differences
between goat and cow's milk is with
respect to physicochemical structure and
composition of milk fat.

The smaller size of the fat globules
contributes to their greater dispersion and
homogeneity of milk fat in goat's milk,
providing a larger area for the effect of
lipases on it (Park, 2005).

The fatty acid composition of milk fat in



HMHA B KO3ETO M/ISIKO Ce XapakTepuaunpa
CbC 3HAUUTESTHO MO-BUCOKO CbAbpXaHue
Ha KbCO U CPeAHOBEPWKHU MACTHU Kuce-
nnHn  (C4:0-C14:0), OTKOMKOTO KpaBeTo
mnsiko (Bartowska et al., 2011; Tziboula-
Clarke, 2003; Park et al., 2017). KbcoBe-
PWKHWTE MacTHU KUCENIMHU B KO3ETO
M/IIKO Bapupart B rpaHuuute 15+18% ot
06LLOTO KOSIMYECTBO MacCTHU KUCEIMHW B
CpaBHEHUE C KpPaBEeTO MJISIKO, B KOETO Te
ca B gnanasoHa ot 5 go 9%. V3BecTHO e,
ye CpefHOBEPWKHUTE MACTHU KUCENNHM
umart aHTubakTepmaneH u aHTUBUPYCEH
edekT, a BUCOKMA UM OTHOCUTENEH AAN B
JveTarta Ha xopaTa MOXe fa nosnvsie
WHTEH3VBHOCTTA Ha OT/laraHeTo Ha Xo-
nectepona (Shingfield et al., 2008). MeTt
MacTHu kucenumHm (C10:0, C14:0, C16:0,
C18:0 n C18:1) cbcTaBngasaT Hag 75% ot
06LLOTO KOMMYECTBO Ha MacTHUTE Kuce-
JIVHN B KO3€TO M OBYETO MsAko. HmBata
Ha UEHHUTE KbCO W CPELHOBEPWKHU
MacTHW KWCE/IMHU B OBYETO, KO3ETO U
KpaBeTo MJISIKO CbOTBETHO Ca: KanpoHoBa
(C6:0) - 2.9%, 2.4 % un 1.6%, kanpunosa
(C8:0) - 2.6%, 2.7% n 1.3%, kanpuHoBa
(C10:0) 7.8%, 10.0% un 3.0 %, wu
naypuHoBa (C12:0) - 4.4%, 5.0% u 3.1 %
(Park et al., 2007; Ivanova et al., 2012).
CbBpeMEHHUTE acnekTu, Kacaewim
CbCTaBa Ha MJleyHata MasHuHa npu npe-
XXVIBHUTE XXMBOTHM, CE€ OTHACST [/1aBHO [0
CbAbPXAHNETO Ha chperHara NMHO/0BA
kncenuHa (CLA), KoATo Moxe aa pefyuu-
pa pucka OT MHOro 3abossBaHus Kato
3aT/1bCTABaHe, aTepockneposa, pak u gp.
(Lawson et al., 2001). CLA n3omepsT 9c,
11t e npeobnagasawaTta hopma, 4YMeTo
CbAbpXaHne e okono 75-90% ot o6woTo
cbabpkaHne Ha CLA B MasHMHUTE OT
npexnBHuTe XMBOTHM (Bauman et al.,
2001). YcTaHOBEHO €, Ye NpoayKTUTe, Chb-
Ogvpxawm CLA, gonpuHacAaTt 3a Hamans-
BaHETO Ha TeNEeCHUTE MasHUHW 4Ype3 WH-
XnbrpaHeTo Ha nunoreHesarta u CTUMY/u-
paHe Ha nunonusaTta (Raff et al., 2009).
Mpe3 nocnegHuTe rogvMHU HapacT-
Ba MHTEpeca ¥ KbM ponsta Ha omera-6 u
omera-3 MacTHUTE KUCENUHW B 34paBo-
C/IOBHOTO XpaHeHe. MoAXoAsLoTO CbOTHO-
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goats milk is characterized by a
significantly higher content of short and
medium chain fatty acids (C4: 0-C14: 0)
than cow's milk (Bartowska et al., 2011,
Tziboula-Clarke, 2003; Park et al., 2017).

Short chain fatty acids in goat's milk range
from 15 to 18% of total fatty acids
compared to cow's milk, in which they
range from 5 to 9%. It is known that
medium chain  fatty acids have
antibacterial and antiviral effects, and their
high relative share in the diet of humans
can influence the intensity of cholesterol
deposition (Shingfield et al., 2008).

Five fatty acids (C10: 0, C14: 0, C16: O,
C18: 0 and C18: 1) represent over 75% of
the total fatty acids in goat and sheep’s
milk. The levels of valuable short and
medium chain fatty acids in sheep, goat
and cow's milk are respectively: caproic
(C6: 0) - 2.9%, 2.4% and 1.6%, caprylic
(C8: 0) - 2.6%, 2.7% and 1.3%, capric
(C10: 0) - 7.8%, 10.0% and 3.0% and
lauric (C12: 0) - 4.4%, 5.0% and 3.1%
(Park et al., 2007; Ivanova et al., 2012).

The present aspects concerning the
composition of lactic fat in ruminants
relate mainly to the content of conjugated
linoleic acid (CLA), which can reduce the
risk of many diseases such as obesity,

atherosclerosis, cancer and more.
(Lawson et al., 2001).
The CLA isomer 9c, 11t is the

predominant form whose content is about
75-90% of the total CLA content in
ruminant fat (Bauman et al., 2001). The
CLA-containing products have been found
to contribute to the reduction of body fat
by inhibiting lipogenesis and stimulating
lipolysis (Raff et al., 2009).

In recent years, there has been
increasing interest in the role of omega-6
and omega-3 fatty acids in healthy
nutrition. The appropriate ratio of omega-6



LeHne mexay omera-6 n omera-3 mact-
HUTE KWCENWHW 3a MNpeBeHuuATa Ha
CbpAeyHo-CbAOBMTE  3abonsABaHus e
paBHO uan no-manko ot 4:1. B mneyHata
MasHVHa ToBa CbLOTHOLLEHVE e OKoJs10 5:1
(MHOrO noO-HWCKO OT TOoBa B Apyrute
XpaHu), KOeTo nokassa, 4Ye MeyHuTe
npoaykTn ca noaxogsula xpaHa 3a
yoseka (Simopoulos, 2008).

Mihailova et al., (2004) npu n3cneg-
BaHUATA CU BbPXY MNSAKOTO OT Bbrap-
ckata bsina MneyHa nopoga W HelHuTe
KPBbCTOCKM, YCTaHOBABAT 4Ye HMBaTa Ha
cpepHoBepwkHuTe (C12:0 go C16:0) u
avnropepmwkHute Hag C18:0 macTHM
KNCEeNUHN B Wn3CNefBaHUTE M/ieka ca
MHoOro 65am3ku (38,5 - 39,8 %) n 3Hauu-
TE/IHO MO-BMCOKM OT Te3M Ha KbCOBEPWX-
Hute (C4:0 - C10:0) cvoTtBeTHO 20,5 mn
21,5 %. KonnuyectBOTO Ha TpaHc-usome-
pute Ha oneuvHoBarta kucenvHa (C18:1) B
M/ISIKOTO € npakTu4yeckn egHakso — 2,5 %,
a KOHUeHTpauuaTa Ha cnperHararta
nnHonoa kucenvHa (CLA) B k03e MSKO
ot CpefgHa crtapa nnaHuHa cbCTaB/siBa
0,5 - 0,6 g/100g Ma3HMHa Ma3HMHa.

HacTtoswoTo npoyysaHe Lenv aa
Ce YCTaHOBW CbAbPXaHNETO Ha MacTHUTe
KNCENUHN B KO3e M/SAKO OT TpWu rpynu
XUBOTHM Bvnrapcka bsana wmieyHa
(BBM) 1 KpbCTOCKMTE M C AHINIOHY6UIICKa
(BBMxAH) un ToreHbyprcka (BBMXTT)
nopoan 3a slakTaunmoHeH nepuom, Kakto un
Ja ce HanpaBu OUEHKa Ha MaCTHOKuCe-
JINHHMA CbCTaB Ha MJleyHaTa MasHuHa
KaTo 34paBOCNOBEH M3TOYHMK MPU XpaHe-
HeTo Ha JyoBeka.

MATEPWNAN N METO4WA

WM3cnepBaHu ca geBeT npobu mns-
Ko (3 x 3 6posl) npe3 nakraunoHus ne-
puvog OT TpW rpynu XnBoTHU - Bbarapcka
Bsna mneuHa (BBEM) nopoga u KpbCTOC-
kute n C AHrIoHybwiicka (BBMxAH) u
ToreHbyprcka (BBMXTI) 3a macTHOKuce-
JIVHEH CbCTaB W OLEHKa Ha MsevyHarta
Ma3HMHa KaTo 34paBOC/IOBEH U3TOYHUK B
XpaHEHETO Ha 4oBeka. V3nonseaHuTe
OMWUTHU XMBOTHW Ca OTI/1eXAaHn B €4HO
CTago npu efHakBM MPOU3BOACTBEHU
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and omega-3 fatty acids for the prevention
of cardiovascular disease is equal to or
less than 4: 1.

In milk fat, this ratio is about 5: 1 (much
lower than in other foods), indicating that
dairy products are a good food for
humans (Simopoulos, 2008).

Mihailova et al., (2004) found in
their studies on milk from the Bulgarian
White Dairy breed and its crosses, that
the levels of medium chain (C12: 0 to
C16: 0) and long chain fatty acids over the
C18: 0 fatty acids in the analyzed milk
were similar (38.5 39.8%) and
significantly higher than the short chain
ones (C4: 0 - C10: 0) - 20.5 and 21.5%
respectively. The amount of trans isomers
of oleic acid (C18: 1) in milk is practically
the same - 2.5%, and the concentration of
conjugated linoleic acid (CLA) in goat milk
from the Middle Balkan Mountain is 0.5 -
0.6 g/100g fat.

This study aims to determine the
fatty acid content of goat's milk from three
groups of animals - Bulgarian White Dairy
(BWD) breed and its crosses with Anglo-
Nubian (BWDxAN) and Togenburg
(BWDXTG) breeds during the lactation, as
well as to evaluate fatty acid composition
of milk fat as a healthy source for human
nutrition.

MATERIAL AND METHODS

Nine milk samples (3 x 3 counts)
were examined during the lactation period
of three animals groups - Bulgarian White
Dairy (BWD) breed and its crosses with
Anglo Nubian (BWDxAN) and Togenburg
(BWDXTG) for fatty acid composition and
evaluation of milk fat in human nutrition.
The experimental animals used were
rearing in one flock under the same
production conditions at the base of the
RIMSA - Troyan and were aged from 3 to



ycnoBus B 6asata Ha UIMXX3 - rp. TposiH 1
ca Ha Bb3pacT oT 3 g0 5 roauHu (BTOpa —
yeTBbpPTaA NakTaums), Kato 0OKo3BaHuATa
ca npes mecey, peBpyapu. Cuctemata Ha
oTrnexaaHe e o6opHO-nacuwHo. Mpobute
M/ISIKO 3@ aHa/IM3 ca B3eMaHWU OT CYTPELLHO
[lOEHE B Hayas10To, cpegata v Kpast Ha nak-
TaumoHnsa nepuof (anpui-toHU-cenTemMBpu)
1 ca npeAcTaBeHy CPefHO apuTMETUYHO.
EkcTpakumata Ha obwu nunugn e
n3BbpLleHa no meTtoga Ha Roese-Gottlieb,
nocpeacTBOM AMETWIOB M NETPOSIEEB
eTep U nocnegsawo MeTuaMpaHe ¢ no-
MowTa Ha HatpueB meTtunat (CH30ONa,
Merck, Darmstadt) w©n cyweHe ¢
NaHSO4.H20. MeTtunnosute ectepu Ha
MacTHuTe kucesnuHu (FAME) ca aHanusu-
paHM C nomoliTa Ha ra3oB xpomartorpad
Shimadzu-2010 (Kioto, Japan) cHabgeH ¢
NAaMbyHO-OHU3ALMOHEH JeTekTop W
aBTOMaTU4yHa  MHXEKLMOHHa cuctema
(AOC-2010i). AHanM3bT € U3BBLPLLUEH Ha
KanunspHa konoHa CP 7420 (100m x
0.25mm i.d.,0.2um film, Varian Inc., Palo
Alto, CA). 3a Hocely ras e Wu3nonsBaH
BOAOpOA, a kato make-up ras - asor.
MporpamupaH € pexuMm Ha newra Ha
4yeTupu CTLMKM — HavyanHaTa Temnepartypa
Ha KonoHata — 80°C/min, KoATO ce nog-
Abpxa 3a 15 min, cnen koeTo HapacTea
c no 12°C/min po 170°C un ce noaabpxa
3a 20 min, cnegsa HOBO NoBULLIABaHE C
4°C/min go 186°C 3a 19 min un go 220°C
¢ no 4°C/min go npuknoUBaHe Ha npotieca.
KauecTBeHaTa oLieHKa Ha MacTHaTa
opakuus BKAOYBA CeAHUTE noKasaTenu:
NMNUAEH NpPeBaHTUBEH CKOP, aTepOoreHeH
n TpomboreHeH wuHaekc (Ulbricht and
Southgate,1991), CbOTHOLIEHNETO MEXAY
Xunep- 1 XunoxosecteposieMnyHn MacT-
HW KUCENWHW, TPAHC MAacTHWU KUCENVHU Y
KO/IMYECTBOTO Ha HaCUTEHUTe MacCTHU
kncenunn (Regulation (EC) No 1924/2006).

nnc= on +2x HMK- MHMK- 0,5 NMHMK

5 years (second - fourth lactation), with
the Kkiddings being in February. The
rearing systems are indoor and pasture
grass. The milk samples for analysis were
taken from morning milking at the
beginning, middle and end of the lactation
period (April-June-September) and are
presented arithmetically.

The extraction of total lipids was
carried out by the Roese-Gottlieb method,
using diethyl ether and petroleum ether
and subsequent methylation with sodium
methylate (CH3ONa, Merck, Darmstadt)
and drying with NaHSO,4.H,O. Fatty acid
methyl esters (FAME) were analyzed
using a Shimadzu-2010 gas
chromatograph (Kioto, Japan) equipped
with a flame ionization detector and an
automatic injection system (AOC-2010i).
The analysis was performed on a CP
7420 capillary column (100m x 0.25mm
i.d., 0.2um film, Varian Inc., Palo Alto,
CA). Hydrogen is used as the carrier gas,
and as a make-up gas - nitrogen. Four-
step furnace mode is programmed - the
column’s initial temperature is 80 ° C/min,
maintained for 15 minutes, then increased
by 12°C/min to 170°C and maintained for
20 minutes, followed by a further increase
of 4°C/min 186°C for 19 minutes and up to
220°C with 4°C/min until the process is
complete.

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

LPS= FAT +2x SFA- MUFA- 0,5 PUFA

Al=12:0+ 4x14:0 +16:0 /[[ZMUFAs+PUFA n6+PUFA n3]

T1=(14:0+16:0+18:0)/[ 0.5x3XMUFAs+0.5xPUFA n6+3xPUFA n-3+PUFA n3/ PUFA n6]
h/H=(C18:1n-9+C18:1n-7+C18:2n-6+C18:3n-3+C18:3n-6+C20:3n-6+C20:4n6
+C20:5n-3 +C22:4n-6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)



[JaHHnte ca 06paboTeHu no
MeToAMTE Ha BapuauuoHHaTa CcTaTucTuka
nocpeacTBOM CTaTUCTUYECKUS NakeT Ha
KomntoTbpHarta nporpama EXCEL 2013.

PE3YJITATU N OBCBXXOAHE

M3cneanBaHOTO kKO3e MNSAKO CbObpP-
Xa HaCUTeHN N HeHaCUTEHN MacTHU Kuce-
NMHK, ¢ npobnajaBaHe Ha HacuTeHuTe.
OT HacuTeHWUTe MacTHU kucenuHu (Tabnuua
1) Ha-BUCOKO € CbAbPXaHUETO B MIIS-
KOTO M OT TpuUTE rpynu XMBOTHU 3a C-
16:0, cnepgBaHa ot C-18:0, C-14.0 n C-
10:0 kato C-18:0 n C-10:0 npeobnagasat
npyu BBMxAH- 15.0 »u 10.03 g¢/100g
Ma3HuHa, a C-16:0 n C-14:0 B MAISKOTO OT
BBEMXTT- 33.12 1 10.20 g/100g Ma3HuHa.

The data were processed using the
variation statistics methods using the
statistical package of the EXCEL 2013
computer program.

RESULTS AND DISCUSSION
The goat milk under study contains
saturated and unsaturated fatty acids,
with saturation predominating. Of the
saturated fatty acids (Table 1), the highest
content of milk in all three groups of
animals was C-16: 0, followed by C-18: 0,
C-14: 0 and C-10: 0 as C- 18: 0 and C-10:
0 are predominant in BWDxAN-15.0 and
10.03 g/100g fat, and C-16: 0 and C-14: 0

in BWDxTG-33.12 and 10.20 g/100g fat.

Tabnuuya 1. HacuteHn macTtHu kncennuun, g/ 100 g masHuHa (n=3)
Table 1. Saturated fatty acids, g / 100 g fat (n=3)
MacCTHU KNCENMMNHN Mopoahu rpynw / Breed groups

Fatty acids BEB6M / BWD BEMXTI / BWDXTG | BBMxAH / BWDxAN
C-4:0 3.46+0.166 3.16+0.141 3.40+0.158
C-6:0 2.90+0.044 2.74+0.116 2.96+0.097
C-8:0 2.63+£0.062 2.61+0.091 2.89+0.084
C-10:0 8.92+0.572 9.91+0.333 10.03+0.215
C-11:0 0.02+0.0 0.02+0.003 0.02+0.003
C-12:0 3.05+0.378 3.24+0.273 3.32+0.054
C-13:0 0.03+0.003 0.03+0.003 0.02+0.003
C-14:0 9.46+0.641 10.20+0.301 9.43+0.250
C-15:0 0.51+0.031 0.48+0.038 0.49+0.035
C-16:0 29.17+£1.948 33.12+0.326 28.03+1.226
C-17:0 0.59+0.048 0.55+0.033 0.59+0.033
C-18.0 13.54+2.206 12.65+0.991 15.0+1.482
C-20:0 0.25+0.021 0.15+0.090 0.27+0.005
C-22:0 0.09+0.015 0.06+0.005 0.08+0.003
C-23:0 0.02+0.008 0.02+0.003 0.03+0.0
C-24:0 0.02+0.015 0.02+0.003 0.04+0.005

CrtoiiHoCcTMTE Ha HacuTeHute C-
16:0 n C-18:0 MacTHW KUCENMHU B KO3ETO
M/IIKO OT TpWTE Tpynu ca no-BUCOKU OT
ycTaHoBeHuTe oT Helmut and Fiechter
(2012) npn CaaHcka (23.76%, 11.99%) n
npu ToreHbyprcka nopoga (23.20%,
12.04%) N NOAEHTUYHU C MOSyYyeHuTe OoT
Popovié-Vranjes et al. (2016) B opraHn4HO
Ko3e mnsiko B Cbpous.

MacneHata kucenvHa (C-4:0) e
Hali-Bucoka npu BBEM (3.46 g/100g mas-
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The values of saturated C-16: 0
and C-18: 0 fatty acids in goat's milk of
the three groups are higher than those
found by Helmut and Fiechter, (2012) in
Saanen (23.76%, 11.99%) and in
Togenburg breed (23.20 %, 12.04%) and
identical to those obtained by Popovié¢-
Vranje$ et al., (2016) in organic goat milk
in Serbia.

Butyric acid (C-4: 0) is highest at
BWD (3.46 g/100g fat) and lowest at



HWHA) M Hail-Hucka npu BBEMXTI (3.16
0/100g masHuHa), a CbAbpXaHmeTo Ha C-
6:0 e Hali-Bucoko npu BBMxAH (2.96
0/100g ma3HMHa) U OTHOBO Hai-HWUCKO Npwu
BBEMXTI (2.74 g/100g ma3HuHa). Kanpwu-
noeata kucenuHa (C-8:0) Bapupa mexay
n3cnegsaHute Mmjsieka OoT  2.61 npwu
BBEMXTI pgo 2.89 g/100g MasHuHa npu
BBEMxAH. lNMo-B1COKM OT HalwuTe pesynTa-
v ycTaHossaBa Mihailova et al., (2004) npwu
cblMTe TPynn Ko3u, cboTBeTHO 3a C-4:0
(3.23, 3.96, 3.45%), C-6:0 (3.52, 3.61,
3.84%), C-8:0 (4.30, 3.68, 3.85% ), a no-
HUCKM OT HawwuTe cbobuaBa Cossignani
et al. (2014) 3a ko3e MnsKo B NTanus.

NaypunHoBaTa kucenvHa (C-12:0),
KOATO € KUCEeNMHa C aHTUMUKPOOHO feii-
CTBUE, € B CPaBHWUTESIHO efHaKBU KOJU-
yecTBa Mexnay wuscnensaHute maeka ot
3.05 go 3.32 g/100g masHuHa.

BMCOKOTO CbAbpXaHUe Ha KbCOBe-
PXHW MacTHW KUCENMHW B XpaHaTa Boawu
[0 noByLWaBaHe HUBOTO Ha LDL-xonectepo-
Nna B KpbBTa U [0 yBesmyaBaHe Ha pucka ot
CbpAEYHO-CHA0BK 3ab60M5IBaHNA MpU YoBe-
ka (Ulbricht and Southgate, 1991; Wabhlqvist,
2005). KosmyectBOTO UM B MSKOTO Ha
uscnegBaHuTe OT Hac rpynu, Bapupa oOT
17.93 ¢/100g masHuHa npy BBM pgo 19.30
g/100g ma3HuHa npn BEMxAH.

CpeHOBEPWKHUTE MACTHU K1Cenu-
HK, KOUTO ce pe3opbupar 6B1P30 B UepBa-
Ta M uMaT aHTnbakTepuaseH U aHTUBU-
pyceH edhekT (Lawson et al., 2001; Sanz
Sampelayo, 2007) BapupaT ot 41.90 npwu
BEEMxXAH po 47.64 g/100g mMa3HWHaA npwu
BBEMXTT.

OT MOHOHEeHacCUTeHUTe  MacCTHU
KACE/IMHK, Hail-pa3Hoobpas3eH € Ccrhek-
TbPbT Ha CiS K trans wu3omepute Ha
C-18:1, kato oOT Tax npeobnagasat
onevHosata (C-18:1c9) u BakueHoBaTa
kncenuHun (C-18:1t11), octaHanmTe Cis u
trans chopmu Ha onenHoBata KucesnvHa ca
B KOHUEHTpaumm no-Huckun ot 1% (Tabnmua
2). CbaobpXaHUeTo Ha ABeTe KUCe/INHU e
Hali-Bucoko npy BBM nopopgata - 20.43,
1.26 g/100g Ma3HMHa, a Hal-HUCKO Mpw
BBEMXTT - 16.78 n 1.03 g/100g ma3HuHa.
Tudisko et al., (2014) noco4yBaTt CTOIAHOCTU
3a C-18:1c9 ot 15.4% po 16.4%, koeTo e
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BWDXxTG (3.16 g/100g fat), and C-6: 0
content is highest at BWDxAN (2.96
0/100g fat) and again lowest for BWDXTG
(2.74 g/100g fat).

Caprylic acid (C-8: 0) varied between the
analyses milk from 2.61 at BWDXTG to
2.89 g/100g fat at BWDxAN. Mihailova et
al., (2004) found higher than our results in
the same goat groups, respectively, for C-
4: 0 (3.23, 3.96, 3.45%), C-6: 0 (3.52,
3.61, 3.84%), C-8: 0 (4.30, 3.68, 3.85%),
and lower than ours reported by Cossignani
et al., (2014) for goat milk in Italy.

Lauric acid (C-12: 0), which is an
antimicrobial acid, is in relatively equal
quantities between the analyzed milk from
3.05 to 3.32 g/100g fat.

The high content of short chain fatty
acids in food leads to an increase in blood
LDL-cholesterol levels and an increased
risk of human cardiovascular disease
(Ulbricht and Southgate, 1991; Wabhlqvist,
2005). Their amount in the milk of the
studied groups by us ranges from 17.93
0/100g fat in BWD to 19.30 g/100g fat in
BWDXAN.

Medium chain fatty acids, which are
rapidly absorbed in the intestine and have
antibacterial and antiviral effects (Lawson
et al.,, 2001; Sanz Sampelayo et al.,
2007), range from 41.90 in BWDXxAN to
47.64 g/100g fat in BWDXTG.

Of the monounsaturated fatty acids,
the spectrum of the cis- and trans-isomers
of C-18: 1 is most diverse, with oleic (C-
18: 1c9) and vaccenic acids (C-18: 1t11)
being the predominant ones, the other cis-
and trans- forms of oleic acid are in
concentrations lower than 1% (Table 2).

The content of both acids is highest in the
BWD breed - 20.43 and 1.26 g / 100g fat,
and lowest in the BWDXTG - 16.78 and
1.03 ¢/100g fat. Tudisco et al., (2014)
indicate values for C-18: 1¢9 from 15.4%
to 16.4%, which is lower than that



Mo-HWCKO OT MOJIy4EeHOTO OT Hac, a 3a C-
18:1t11 — ot 1.4% [o 1.7% B MNISAKOTO Ha

obtained by us, and for C-18: 1t11 - 1.4%
to 1.7% in the milk of goats rearing indoor

KO3M oTrnexpaHn 060pHO u xpaHeHun c | and fed with alfalfa hay in Italy.

nioLepHoBO ceHo B Utanus.

Tabnuua 2. MOHOHEHACUTEHU MacTHU KucenuHu, g/ 100 g masHmnHa(n=3)
Table 2. Monounsaturated fatty acids, g / 100 g fat, (n=3)

MacTHU KncennHun MopogHw rpynu / Breed groups
Fatty acids BBEM / BWD BEMXTI / BWDXTG | BBMxAH / BWDXAN
C-10:1 0.14+0.033 0.09+0.017 0.12+0.028
C-14:1n5 0.04+0.005 0.04+0.003 0.05+0.005
C-16:19tr 0.35+0.024 0.32+0.012 0.34+0.012
C-16:1n7 0.46+0.056 0.35+0.048 0.39+0.033
C-17:1n7 0.17+0.0 0.11+0.014 0.15+0.008
C-18:1t4 0.01+0.0 0.01+0.0 0.01+0.0
C-18:1t5/6/7 0.16+0.019 0.17+0.010 0.18+0.020
C-18:1t9 0.17+0.005 a* 0.14+0.005 0.15+0.005
C-18:1t10 0.18+0.015 0.20+0.021 0.16+0.022
C-18:1t11 1.26+0.248 1.03+0.193 1.11+0.177
C-18:1c9/C-18:1t12/13/ 20.43+0.774 16.78+£1.221 19.30+0.963
C-18:1t15 0.15+0.028 0.29+0.129 0.17+0.024
C-18:1cl1 0.40+0.033 0.39+0.037 0.40+0.042
C-18:1cl12 0.09+0.007 0.10+0.011 0.10+0.012
C-18:1c13 0.30+0.044 0.31+0.038 0.34+0.052
C-18:1t16 0.03+0.008 0.02+0.005 0.02+0.003
C-18:1c14 0.06+0.0 0.06+0.005 0.07+0.005
C-18:1c15 0.07+0.010 0.08+0.012 0.08+0.125
C-22:1n9 0.04+0.0 0.05+0.0 0.03+0.005
a- BWD/ BWDXTG; *P<0,05

BronornyHo BaxkHuUTe NofMHEHacu- The biologically important

TEHNW mMacTHU KucenuHun C-18:2¢9,12,
C-18:3n6 n C-18:3n3 ca C Haii-BMCOKO
cbabpxaHue npu BEMXTI - 1.93 g/100g
MasHuHa, 3a C-18:2c¢9,12, a 3a pgpyrute
ABe KucennHu npu mnekara ot bBMxAH-
0.06, 0.72 g/100g masHuHa (Tabnuuya 3).
Mo-BUCOKM  CTOMHOCTM  OT  HawwuTte
nocousaT Markiewicz-Keszycka et al.,
(2013), cboTBETHO C-18:2¢9,12- 2.25% 1
C-18:3n3- 0.77% B K03e MnsAko B Nonwa,
HO TpsbBa fJa ce OT6enexu, Ye CTOMHOC-
TUTe Ha nvHosnosata (C-18:2) u nuHone-
HoBaTa (C-18:3) kucenuHu B M/eyHaTa
MasHUHa 3aBUCAT OT XpPaHEHEeTO Ha Xu-
BOTHWUTE, Tbil KATO Te He Ce CMHTe3Mpar B
opraHusma (Gerchev et al., 2018).

B ko3eTo MnsKo ce ycrtaHosfABaT
CpaBHUTE/THO HUCKM KOMMYecTBa OT M30Me-
pute Ha CLA, HAKOW OT KOWUTO ca B crieau.
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polyunsaturated fatty acids C-18: 2¢9,12,
C-18: 3n6 and C-18: 3n3 have the highest
content of BWDxTG-1.93 ¢/100g fat for
C-18: 2¢9,12 and on the other two acids
in the milk of BWDxAN-0.06 and 0.72
0/100g fat (Table 3). Higher values than
ours indicate Markiewicz-Keszycka et al.,
(2013), respectively C-18: 2¢9,12- 2.25%
and C-18: 3n3- 0.77% in goat’s milk in
Poland, but it should be noted that the
values of linoleic (C-18: 2) and linolenic
(C-18: 3) acids in milk fat depend on
animal nutriton as they are not
synthesized in the body (Gerchev et al.,
2018).

Relatively low amounts by CLA
isomers have been detected in goat's
milk, some of which are traceable. The



Buonornyeckn aktmeHusa usomep C-18:2
cis-9, trans-11 (CLA9c,11t), KolTO 3aema
80% o1 o06woTo kKonmyectBo Ha CLA
(Secchiari et al., 2001) e ¢ BUCOKO CbAbp-
XaHve npu BBM nopoga - 0.51 g/100g
Ma3HMHa, a Hai-Hucko npu BBMXTT - 0.36
0/100g Ma3HuHa, Kato pesynrtatute ca
67113k Ao nosnydeHute ot Cossignani et
al., (2014) - 0.4% B k03e M/ISIKO B Tanus.

biologically active isomer C-18: 2 cis-9,
trans-11 (CLA9c, 11t), which accounts is
80% of the total amount of CLA (Secchiari
et al.,, 2001) is high in the BWD breed -
0.51 g/100g fat and lowest at BWDXTG -
0.36 ¢/100g fat, similar to the results
obtained by Cossignani et al. (2014) -
0.4% in goat’s milk in Italy.

Tab6nuua 3. NMoAnHeHaCUTEHN MacTHU KucenuHu, g/ 100 g masHmnHa (n=3)

Table 3. Polyunsaturated fatty acids, g / 100 g fat, (n=3)
MacTHU KMCeNMHM Mopopatw rpynu / Breed groups

Fatty acids BEM / BWD BEMXTI / BWDXTG | BBMxAH / BWDxAN
C-18:2t9,12 0.20+0.008 0.18+0.008 0.18+0.014
C-18:2¢9,12/19:0 1.85+0.028 1.93+0.090 1.73+£0.062
gC-18:3n6 0.05+0.007 0.04+0.008 0.06+0.007
aC-18:3n3 0.71+0.038 0.69+0.031 0.72+0.038
CLA9c,11t 0.51+0.030 0.36+0.054 0.38+0.019
CLA9c,11c 0.03+0.005 0.01+0.008 0.02+0.011
C-20:2n6 0.08+0.014 0.06+0.005 0.07+0.003
C-20:3n6 0.02+0.003 0.01+0.011 0.02+0.011
C-20:4n6 0.03+0.010 0.02+0.003 0.02+0.007
C-20:3n3 0.14+0.007 0.14+0.003 0.11+0.003
C-22:5n3 0.12+0.005 0.10+0.007 0.10+0.017
C-22:6n3 0.06+0.020 0.01+0.003 0.02+0.003

CbAbpKaHNeTO Ha pask/IoOHeHuTe
MaCTHW KUCEJIMHWN B KO3ETO MJISIKO 3aBUCU
OT XapakTepucTukKMTe Ha Auetara KaTo
CbOTHOLLEHNETO rpy6 dypax/KoHUeHTpaT
(Serment et al.,, 2011), gob6aBkaTa Ha
pacTuUTesIHo mMacsio 1 B3anMOAeiCcTBNETO
My C HMBOTO Ha (pypaxa (Mele et al.,
2008; Ollier et al., 2009). KaTo ocHOBeH
npeacrasuTesl Ha W3C/eABaHOTO Ko3e
MASIKO OT TPUTE rpynu XuBoTHM C-17iso,
(Tabnunua 4) e cbc cToiiHocTM oT 0.25
0/100g masHuHa npu BBMxAH po 0.27
0/100g ma3HuHa nNpy apyrute age rpynu u
C-17aiso, cnegsaHa ot C-15aiso, KoATO €
B Hai-BMCOKU kosmyecTtea npn BBMxAH -
0.22 g/100g mMasHuHa.
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The content of branched fatty acids
in goats mik depends on the
characteristics of the diet such as the ratio
of coarse feed/concentrate (Serment et
al., 2011), the addition of vegetable oil
and its interaction with the level of feed
(Mele et al., 2008; Ollier et al., 2009). The
main representative of the goat milk
studied from the three groups of animals
was C-17iso, (Table 4) with values from
0.25 g/100g fat in BWDxAH to 0.27
0/100g fat in the other two groups and
C-17aiso, followed by C- 15aiso, which is
the highest in BWDxAH - 0.22 g/100g fat.




Tabnuua 4. Pa3k/ioHEHN MacTHU KncennHu, g/ 100 g masHuHa (n=3)
Table 4. Branched fatty acids, g / 100 g fat (n=3)

MacTHU KMCeNMHM Mopopatw rpynu / Breed groups
Fatty acids BEM / BWD BBEMXTI / BWDXTG | BBMxAH / BWDxAN
C-13iso 0.02+0.005 0.01+0.007 0.01+0.007
C-13aiso 0.05+0.024 0.04+0.014 0.04+0.012
C-14iso 0.01+0.004 0.01+0.004 0.01+0.004
C-15iso 0.15+0.019 0.13+0.012 0.15+0.003
C-15aiso 0.20+0.005 0.20+0.012 0.22+0.017
C:16iso 0.16+0.005 0.19+0.022 0.17+0.018
C-17iso 0.27+0.010 0.27+0.003 0.25+0.007
C-17aiso 0.28+0.007 0.29+0.012 0.29+0.020
C-18iso 0.03+0.005 0.03+0.003 0.03+0.0
PasnpegeneHveTro Ha MacTHUTE The distribution of the fatty acids by

KACENMHN MO TPynM B KO3ETO M/SKO e
OoTpaseHo Ha Ta6nuua 5. KonuuectsoTo
Ha cnperHaTara /IMHONOBa KUCENMHa npu
NPEeXVBHUTE XWBOTHU Ce MPOMEHS npes3
ce3oHa B CneacTtene  MNpoOMeHUTe B
xpaHeHeTo (Chilliard et al., 2005). Haii-
BMCOKM CTOWHOCTW Ca YCTaHOBEHW npu
BBEM nopoga - 0.55 g/100g Ma3HuWHa, a
Hai-Huckn npu BBMXTI - 0.38 g/100g
MasHWHa, KOeTo e 61130 A0 pesynTaruTe
Ha Tudisko et al., (2014) 3a ZCLA - 0.55%
3a Ko3e MAsKo B Utanus.

groups in goat's milk is shown in Table 5.
The amount of conjugated linoleic acid in
ruminants changes during the season due
to changes in nutrition.

The highest values were found for BWD
breed - 0.55 g/100g fat and the lowest at
BWDXTG - 0.38 g/100g fat, which is near
to the results of Tudisko et al., (2014) for
CLA - 0.55% in goat milk in Italy.

Tabnuua 5. M'pynu macTHU kncennHu, g/100 g masHmnHa(n=3)
Table 5. Fatty acid groups, g/100 g fat, (n=3)

MacTHU KUCEMMHU MopogHu rpynu / Breed groups

Fatty acids BEBM / BWD BBEMXTI / BWDXTG BEEMxAH / BWDxXAN
2CLA 0.55+0.027 0.38+0.052 0.40+0.025
2 C-18:1TF 2.22+0.310 1.96+0.258 2.03+0.263
2 C-18:1 CF 20.95+0.837 17.33+1.174 19.89+0.932
SFA 74.72+1.274 79+1.245 76.65+0.914
MUFA 24.56+1.094 20.43+1.117 23.20+0.790
PUFA 3.84+0.078 3.59+0.145 3.46+0.101
2 omega-3 1.05+0.040 0.96+0.017 0.97+0.048
2 omega-6 2.32+0.031 2.34+0.097 2.19+0.072
> omega -6/ omega -3 | 2.23+0.075 2.44+0.061 2.29+0.090
BFA 1.17+0.047 1.1540.005 1.17+0.050

KonnyectBoTo Ha TpaHC ¥ uwuc
n3oMepuTe npes aHasm3npaHus nepuog e
Bucoko npu BBM nopopga - 2.22 n 20.95
g/100g M™Ma3HMHa, a HaWl-HUCKO npwu
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The amount of trans- and cis-
isomers during the analyzed period is high
for BWD breed - 2.22 and 20.95 g/100g
fat, and the lowest for BWDXTG - 1.96,



BBEMXTT - 1.96, 17.33 g/100g Ma3HuHa.

O6uwara cyma Ha HMK e Haii-
BMCOKa B MAsikoTo oT BBMXTT- 79 g/100g
Ma3HWHa, a Haii-Hucka npu ToBa 0T BBM
nopoga - 74.72 g/100g MasHMHa, KaTo
TOBa TBbpAEHME CbBNaja C YCTaHOBEHO-
T0 oT Mihailova, (2007) - 75.23% 3a
MnsAko ot BBMXTI n 73.49% 3a ToBa OT
BBM nopopaa.

Konnyecteata Ha MHHMK n
MHHMK npeo6nagaBat B MNAKOTO Ha
YMCTOMOPOAHUTE KO3M.

CboTHOwWweHueTo omera 3/omera 6,
KOETO e nokasaTesl 3a CpaBHABaHe Ha
OTHOCUTENHaTa XpaHUTesiHa CTOMHOCT Ha
Ma3HMHaTa, KaTo No-BMCOKOTO CbOTHOLLE-
HWe e OT rofIIMO 3HaYeHne 3a NpogInnak-
TMKaTa Ha KOpOHapHUTE OrHMLWa U pUCKo-
BETEe OT pak. Bucokusit npuem Ha omera 6
ce onpefens kato HexenaH (Kinsella et
al., 1990), a pagueTtonosute cmaTaTt, uye
)KE/TaHOTO CHOTHOLLEHNE omera 6/omera 3
Tps6Ba ga 6bae 5 (Ozogul and Ozogul,
2007). CbOTHOWEHNETO Mexay Zomera
6/Zomera 3 MacTHU KUCENUHW B n3cneg-
BaHWTe Mfeka, Bapupa oT 2.23 g/100g
Ma3HuHa npu BBEM go 2.44 g/100g mas-
HuHa npu EBMXTT .

KauyecTBeHaTa oueHka Ha MeyHa-
Ta MasHVHa e HanpaBeHa Bb3 OCHOBa Ha
cnefHUTe nokasatenu: IMNUAEH NpeBaHT-
MBEH CKOp, aTeporeHeH u TPOoMOOreHeH
WHAEKC M CHOTHOLLEHUETO MEXAY Xunep-
N XMMNOXO/1IECTEPONIEMUYHN MACTHU Kuce-
nnHn (Tabnuua 6).

Tabnuuya 6. IHAEKCK 3a KO3e MASIKO
Table 6. Goat milk indices

17.33 g/100g fat.

The total amount of SFA is the
highest in milk of BWDXxTG- 79 g/100g fat
and the lowest in milk of BWD breed -
74.72 g/100g fat, this statement is in line
with the one found by Mihailova, (2007) -
75.23% for mik from BWDXxTG and
73.49% from that of BWD breed.

The quantities of MUFA and PUFA
predominate in the milk of purebred goats.

The ratio of omega 3/omega 6,
which is an indicator for comparing the
relative nutritional value of fat, the higher
ratio being of great importance for the
prevention of coronary hearths and the
risks of cancer.

High omega-6 fatty acids intake is defined
as undesirable (Kinsella et al., 1990) and
nutritionists  believe that the desired
omega 6/omega 3 ratio should be 5
(Gzogul and Ozogul, 2007). The ratio of
omega 6/omega 3 fatty acids in the
analyzed milk ranged from 2.23 g/100g fat
in BWD to 2.44 g/100g fat in BWDXTG.

The qualitative evaluation of milk fat
was made on the basis of the following

indicators: lipid preventive scor,
atherogenic and thrombogenic index and
the ratio of hyper- and

hypocholesterolemic fatty acids (Table 6).

NHaeken / Indexes BEBM / BWD BEBEMXTI / BWDXTG | BBMxAH / BWDxAN
LPS (g/100 ml milk) 11.34+40,735 a**,b*** 12,50+0,670 12,25+0,374
Al 2,50+0,289 a***,b** 3,24+0,187 2,600,097
Tl 2,78+40,113 3,37+0,153 2,94+0,078
h/H 0,61+0,059 0,49+0,007 0,59+0,021
TFA (g/100 ml milk) 0,10+0,023 a*,b* 0,10+0,025 0,10+0,020
SFA+TFA (g/100 ml milk) 3,9040,271 a** b*** 4,290,247 4,22+0,145

a- BWD/ BWDXTG; b- BWD/BWDxAN;*P<0,05,**P<0,01, ***P<0,001
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JivnngHua npeBaHTUBEH CKOp npu
n3cnefBaHoOTO KO3e MJISAKO, U3YUC/IEH Ha
6asara Ha rpynute MacTHW KUCENNHU W’
CbAbPXaHMETO Ha Ma3HWHa, Bapupa B
M/IAKOTO MeXAy TpPynute >XMBOTHU OT
11.34 g/100 ml mnsiko npn BBM go 12.50
0/100 ml mnsko npu BBMXTI, kaTo
JaHHUTe ca CTaTUCTUYECKM LOCTOBEPHMU.
Mo-HMCKM OT HawuTe pesynTaTu nocoysa
Mihailova, (2007) - 8.36 g/100g npoaykT
3a mMnsko or BBMXTI u 9.43 g/100g
NPOAYKT 3a M/IiKO OT BEMxAH.

ATeporeHHVAT MHAEKC Aasall, B3a-
nmMoBpb3KaTa Mexay cymara Ha OCHOBHU-
T€ HacCUTeHW U HEeHaCUTEeHW MacCTHU
KACE/IMHWN 38 >XMBOTUHCKM MPOAYKTU € OT
0.5 po 1.0 (Senso et al., 2007), gokaTo
xonecteponemuyHmat  uHgekc  (h/H),
Tpsa6bBa pga e Hag 1.00 (lvanova and
Hadzhinikolova, 2015).

Tpom6oreHHUAT wuHgekc (TU) e
CbOTHOLLUEHNETO  MEXAYy  HacuTeHuTe
MAaCTHW KUCEJIMHN 1 MOHOHEHaCUTEeHNTE U
nosivHeHacuTeHnTe omera-3 u omera-6
MacTHM knucenuHu (Ghaeni et al., 2013).

B uscnepsaHuTe Mseka aTteporeH-
HUSA U TPOMOOreHHWs MHAEKC ca C Hali-
HUCKM CToHOCTKN Npyu BEM nopopga - 2.50,
2.78, KOETO € MOo- HUCKO OT MOJIy4eHOTO OT
Markiewicz-Keszycka et al. (2013) — AU -
2.88 1 TU - 3.17 B k03e MmnAko B Nonwa.

Mnekata OT TpUTE FPynu XMBOTHW,
Ce xapakrtepusupaT C HUCBbK XOsiectepo-
neMmunyeH nHaekc - nog 1.0.

TpaHc macTHuTe KncenuHu (TMK),
Mosly4eHu No ecTecTBeH MbT, Cca OT BaXKHO
3Ha4yeHve Npu xpaHeHeTo Ha YoBeKa 1 ca
npegMeT Ha peguua HaydyHu wuscnepsa-
HUA. MNSKOTO OT pasfinyHUTE TPynu Kosu
€ CbC CbabpxaHue Ha TMK - 0.10 g/100
ml MSISIKO, KOeTO HM [aBa OCHOBaHWe fa
MM OTHEecCeM KbM MPOAYKTUTE C HUCKO Cb-
ObpxaHue Ha TMK, cernacHo PernameHt
(EO) Ne 1924/2006.

n3BOAM

Ko3eTo MASKO OT TpuTe rpynun xu-
BOTHW Ce XapakTtepusupa C BUCOKO HMBO
Ha HacUTeHUTe MacTHU KUCEeNUHU OT
74.72 g/100g masHuHa npu Bbarapcka

a7

The lipid preventative score for the
analyses goat's milk was calculated on
the basis of the fatty acid groups and fat
content and varied in the milk between the
groups of animals from 11.34 g/100 ml
milk at BWD to 12.50 g/100 ml milk at
BWDXxTG, with statistically significant
data. Mihailova (2007) points out to be
lower than our results - 8.36 g/100g of
BWDXTG milk product and 9.43 g/100g of
BWDxAN milk product.

The atherogenic index giving the
correlation between the sum of basic
saturated and unsaturated fatty acids and
for animal products is from 0.5 to 1.0
(Senso et al, 2007), while the
cholesterolemic index (h / H) must be
above 1.00 (Ilvanova and Hadzhinikolova,
2015).

The thrombogenic index (TI) is the
ratio of saturated fatty acids to
monounsaturated, polyunsaturated,
omega-3 and omega-6 fatty acids (Ghaeni
et al., 2013).

In  the analysed milk, the
atherogenic and thrombogenic index had
the lowest values in the BWD breed - 2.50
and 2.78, which is lower than that obtained
by Markiewicz-Keszycka et al., (2013) - Al -
2.88 and TI - 3.17 in goat milk in Poland.

The milk of the three groups of
animals is characterized by a low
cholesterolemic index - below 1.0.

Trans fatty acids (TFA) naturally
derived are important in human nutrition
and have been the subject of a number of
scientific studies. The milk of the different
goat groups has a TFA content of 0.10
/100 ml milk, which gives us reason to
refer them to the low TFA products
according to Regulation (EC) No
1924/2006.

CONCLUSIONS

Goat’s milk from the three groups of
animals is characterized by a high level of
saturated fatty acids from 74.72 g/100g fat
at Bulgarian White Dairy breed to 79



6sn1a MneyHa nopoga o 79 g/100g mas-
HMHA nNpu KPbCTOCKUTE Ha bbarapcka
6sna mnedHa ¢ ToreHbyprcka nopoga, a
cbabpxaHneto Ha MHHMK n NMHHMK npe-
obnagasat B MSAKOTO Ha YMCTOMOPOAHUTE
Ko3u - 24.56 n 3.84 g/100g Ma3HuHa.

iinnaHnAT  NpeBaHTMBEH  CKOP,
aTeporeHHUs WHAEKC W TpoMOOoreHHus
WHOEKC ca C Hai-HUCKM CTOMHOCTM B
mMnsikoto oT BBM nopopgata - 11.34 g/100
ml mnsko, 2.50 n 2.78.

CHOTHOLLEHMETO Mexay Xunep- u xu-
NoXonecTepoNeEMUYHNTE MaCTHU KUCENNHU
€ Hal-HUCKOo B MASIKOTO OT BBMXTT - 0.49.

N3cnepsaHuTe Mneka ce onpepge-

g/100g fat at Bulgarian White Dairy
crosses with Togenburg breed, and the
content of MUFA and PUFA predominate
milk of purebred goats - 24.56 and 3.84
g/100g fat.

The lipid preventive score, the
atherogenic and the thrombogenic index
have the lowest values in the milk of the
BWD breed - 11.34 g/100 ml milk, 2.50
and 2.78.

The ratio of hyper- and
hypocholesterolemic fatty acids is lowest
in the milk of BWDXTG-0.49.

The analyzed milk is defined as a

NAT KaTto XpaHuTeneH MpoAyKT C HUCKO
cbAbpxaHne Ha TMK - 0.10 g/100 ml
MAsKo cbracHo PernameHt (EO) Ne
1924/2006.

low-TFA food product - 0.10 g/100 ml milk
according to Regulation (EC) No
1924/2006.
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PE3IOME

Hactoswara paspaboTka € CBbp-
3aHa C uscnefBaHe Ha TEPMUYHO TPETU-
paHo Meco OT 3aiiLy, XpaHeH ¢ Mallepka
M noJjlyyaBaHeTo Ha (OyHKUMOHasHa xpa-
Ha 3a 34paBOC/IOBHO XpaHeHe npu 4ose-
Ka. HacuTeHuTe MacCTHU KUCENWHW Ha
uscnefBaHNTe XpaHu C Meco OT 3aiuu
Hamanasar CrnpsaMo TEPMUYHO TpeTupa-
HOTO MeCO KaKTO cfiefiBa: Nnpu KOHTposa-
Ta ¢ 21%, npn 3% mauwepka ¢ 23% n npu
5% mawepka ¢ 12%, a MOHOHEHaCUTEHU-
T€ MacTHU KUCe/IMHU CbOTBETHO C 5%, 7%
n 6 %. lNMo/MHeHacUTeHUTE MacTHN Kuce-
JIHX NPU NONYyYEHUTE XPaHW HapacTBar C
1,58 nbTM npu KoHTponHarta rpyna, 1,86
nbTY Npu 3% mauwlepka un 1,32 nbTy npu
5% maulepka. Omera-3 MmacTHUTE Kucesnu-
HW HapacTBaTt MNpu KOHTPOJIHaTa XpaHa ¢
2,2 NbTU CNPAMO W3XOAHOTO TEPMWUYHO
TpeTnpaHo meco, ¢ 2,4 NbTW NPU XpaHara
cnpsamo Mmecoto npu 3% maulepka n 1,14
nbTW Npu rpynara ¢ 5 % wmalwlepka B
XpaHara crnpAmo mecoto. CbOTHOLLEHWe-
TO Mexay omera-6/omera-3 Hamassia
npu xpaHaTta OT KOHTposHata rpyna (1,43
nbtv) 1M npn 3% (1,55 nNbTM) Mawepka
CMpsiIMO MECOTO ¥ HapacTBa Nnpu xpaHarta
CNpsAMO  M3XOOHOTO Meco npu 5 %
Mallepka (1,13 nbTu). MonyyeHata xpaHa
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SUMMARY

The present development was
related to the study of thermally treated
rabbit meet fed with thyme and the
production of functional food for human
healthy nutrition. The saturated fatty acids
of the tested rabbit meat foods decreased
compared to the thermally treated meat
as follows: at control by 21%, at 3%
thyme by 23% and at 5% of thyme by
12%, and monounsaturated fatty acids
respectively by 5%, 7 % and 6%.

Polyunsaturated fatty acids in the
obtained foods were increased by 1.58
times in the control group, 1.86 times in
3% thyme and 1.32 times in 5% thyme.
Omega-3 fatty acids was increased in the
control food by 2.2 times the baseline
heat treated meat, by 2.4 times in the food
versus the meat at 3% thyme and 1.14
times in the 5% thyme group in the food
relative to the meat. The ratio of omega-6/
omega-3 decreased in food from the
control group (1.43 times) and in 3% (1.55
times) thyme relative to meat and
increased in food compared to the base
meat at 5% thyme (1.13 times).

The food received with dietary rabbit meat



C AMETUYHO 3aeLlKo Meco e ¢ NogobpeHo
CbAbpXaHne Ha 6MOoNI0rMYHOAKTUBHUTE
MaCTHW KUCESIMHWN B CPaBHEHWE C U3XOOHO-
TO TEPMUYHO TPETMPaHO MECO OT 3anLu.
KnouoBu gymu: mallepka, MacTHM
KMCenNnHW, TeXHonornyHa obpaboTka

YBO/,

HapacTBawoTo TbpceHe OT noTpe-
6utenMTe KbM MO-34PaBOC/IOBHU XpaHu-
TENHU NPOAYKTU T/iacHa MecHaTa MHAOYC-
Tpus, KbM pa3paboTBaHETO Ha HOBU CTpa-
TerMy 3a ONTUMU3MPaAHE  XpPaHUTENHUAT
CbCTaB Lensawy ga ce nogobpn MMNaxXsT
Ha MecoTo M MmecHuTe npoayktu (Toldra
and Reig, 2011). Npe3 nocnegHute gece-
TUNETUS KOHUEeNuMaTa 3a KadecTBOTO Ha
XpaHata NpeTbpns BadKHW NMPOMEHM, Tbid
KaTo noTpebuTesniMTe MPOMEHSIT HauvuHa
C/ Ha XMBOT U HaBuuuTe CU, AbpXaT Aa
ca WHMOPMUPAHN C KakBO Ce XpaHAT u
OTKbAE MABa XpaHata MMm. 3aelkoTo Me-
CO € C BMCOKO CbAbpXaHue Ha NpoTenHu,
C HWCKO CbAbpXaHue Ha kKanopuu, mas-
HWHW U XO/IECTEPOS, HAMA CUIEH apomart
B CPaBHEHME C OCTaHa/nuTe BMA0BE MECO,
CMsSiTa Ce 3a JefiMKkaTteceH u 34paBoc/io-
BEH XpaHWTEsIEH MPOAYKT, KOWTO € NECHO
CMWIaeM M e Nogxopasl, 3a Aeua n Bb3-
pactHu xopa (Dalle Zotte, 2004, Pogany
Simonova et al., 2010, Nistor et al., 2013,
Petrescu and Petrescu-Mag, 2018). Me-
COTO U MeCHWTe NPOAYKTU ce cuuTaT 3a
PYHKUMOHATHN XpaHW, Tbil KaTo CbAbp-
XXaT MHOXECTBO MOME3HN CbeUHEHMNS Ka-
TO MPOTEVNHW, aMUHOKUCESIMHW WU MAaCTHM
KACEIMHN (OMera-3 MacCTHU  KUCESTUHW,
GLA, CLA) (Dalle Zotte and Szendrg, 2011).
HenpekbCcHATOTO MW YECcTO KOHCcymupa-
HEe Ha MEeCHM SICTMSA OT 3aek nomara 3a
HOpMa/iM3npaHe Ha MeTabonmMsma Ha
NPOTENHN U MA3HWHN B TS/10TO.

MpegnountaHusita Ha KoHCymarto-
pUTE KbM E€CTECTBEHW XpaHu, Hacousat
HayyHUTEe uscnenBaHns KbM Bb3MOXHOC-
TUTE 3a M3MO0JI3BaHe Ha HaTypasiHW aHTu-
OKCMAAHTU. YCTaHOBEHO €, Ye po3mapu-
Ha, 3eneHns 4aii, MKnHmKncrna, maio-
paHa 1 mallepkarta nokassar CUNEH UHXK-
6upall edekT BbpXY NiMnuagHata okcuaa-
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has an improved content of biologically
active fatty acids compared to source
heat-treated rabbit meat.

Key words: thyme, fatty acids,
technological processing

INTRODUCTION

Increasing consumer demand for
healthier food products has pushed the
meat industry towards the development of
new strategies for optimizing nutritional
composition aimed at improving the image
of meat and meat products (Toldra and
Reig, 2011).

In recent decades, the concept of food
quality has undergone important changes
as consumers change their lifestyles and
habits, keep informed about what they eat
and where their food comes from.

Rabbit meat has a high content of protein,
low in calories, fat and cholesterol, has no
strong flavor compared to other types of
meat, was considered a delicate and
healthy food that was easily digestible and
suitable for children and the adults (Dalle
Zotte, 2004; Pogany Simonova et al.,
2010; Nistor et al., 2013; Petrescu and
Petrescu-Mag, 2018).

Meat and meat products were considered
functional foods as they contain many
useful compounds such as proteins,
amino acids or fatty acids (omega-3 fatty
acids, GLA, CLA) (Dalle Zotte and
Szendr6, 2011). Continuous or frequent
consumption of rabbit meat helps to
normalize the metabolism of proteins and
fats in the body.

Consumer’s preferences for natural
foods guide research into the use of
natural antioxidants.

Rosemary, green tea, ginger, majoran
and thyme have been shown to strong
inhibitory effects on the lipid oxidation of
meat products (Collignan and Montet,



ums Ha mecHu npogyktn (Collignan and
Montet, 1998). He ca uscneaBaHu Hanb/-
HO M BBH3MOXHOCTUTE 3a BHeApsBaHETO
Ha OWOMOMMYHO akTMBHU BellecTBa OT
pactTuteneH npo3xoj B XpaHuTenHara
TEXHO/I0TMA KATO aHTUOKCUAAHTHU cTabu-
nn3npartopu, 0Co6eHo Mpu NPUroTBAHETO
Ha NPoAYKTU OT CYpOBO MECO.

Mallepkata € noTBbpAeHa KaTo
6orat U3TOYHUK HA eCTECTBEHU aHTUOKCU-
[aHTU 1 e edpeKkTMBHa ecTecTBeHa n06aB-
Ka B NpOM3BOACTBOTO Ha XpaHu oboraTe-
HW C HaTypasiHn BUOMOTMYHO aKTUBHU Be-
LecTsa, KOUTO YCMeLHO ce UMMNIEMEHTH-
pat B mecoTo (Stabler et al.,2004). Mo nu-
TepaTypHV OaHHM AobaBka 5% Mallepkata
(Thymus) e edhekTuBHa 3a yBesiMyaBaHe Ha
y-nnHoneHoBa kucenuHa (GLA) (FAO,
(1997), FAO/WHO, (1991). OT gpyra cTpa-
Ha mauepkara (Thymus) nogobpsiBa oKuc-
nTenHara ctabusiHOCT Ha CypoBO U NO-
hnnsmpaHo Meco, HO He W Ha BapeHo
Meco (Peiretti and Meineri, 2011; Schutte,
2008; Sikorski and Kolodziejska, 1986).

HacTtosuwata pa3paboTtka e CBbp-
3aHa C mscneggaHe Ha TEPMUYHO TPETU-
paHo Meco OT 3aiiuy, XpaHeHn ¢ Mallepka
U nonydyaBaHeTO Ha (PyHKLMOHasHa XpaHa
3a 34paBOC/IOBHO XpaHEHE NPy YOBEKa.

MATEPVAJT N METOOU

OnuTHLT e NpoBefeH B eKCrepumeH-
TasHaTa 3alilegepma Ha VIHCTUTYTBLT no
XVWBOTHOBBAHN  HayKu KocTuHbpog.
YyacTtue B3exa 30 3aeka Ha 55 gHu. Onu-
TbT € C MPOABL/KUTENHOCT OT 7 cegmuum,
[0 JocTuraHe Ha cpefHo XUBO Terno Hag,
2100 g. 3aiunTte 65xa pasgeneHn Ha Tpu
rpynu oT no 10 XXMBOTHW: eiHa KOHTPO/IHA
(K) n oBe ekcnepumeHTanHWU. XXMBOTHUTE
ca XpaHeHu C LeniofaxoeHu rpaHynnpaHu
CMECKW, nNpuUroTBeHn B  3eMefesiCKu
uHctuTyT rp. Crapa 3aropa no peuenta
3a KOMOVHMpaH hypax 3a 3alium 3a yros-
BaHe 53-3-6/02.08.2017 r. (Cl=14,256%,
CBn=13,429%, CM=1,826%, eHepruiHa
CTOlHOCT=1979,62 Kcal/kg). KbM dhypaxa
Ha efiHaTa ekcnepuMeHTasiHa rpyna bewe
pobaeseHa 3% Mmallepka (rpyna M3), a
KbM TO3M Ha pgpyrata — 5% mallepka
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1998). The implementation options have
not been fully explored of biologically
active substances from plant origin in food
technology as antioxidant stabilizers,
especially in the preparation of raw meat
products.

Thyme has been recognized as a
rich source of natural antioxidants and
was an effective natural supplement in the
production of foods enriched with naturally
occurring biologically active substances
that have been successfully implemented
in meat (Stabler et al., 2004). According to
the literature, the addition of 5% thyme
(Thymus) is effective for increasing y-
linolenic acid (GLA) (FAO, (1997),
FAO/WHO, (1991). On the other hand,
thyme (Thymus) improves the oxidative
stability of crude and lyophilized meat but
not boiled meat (Peiretti and Meineri,

2011; Schutte, 2008; Sikorski and
Kolodziejska, 1986).
The present development was

related to the study of thermally treated
rabbit meet fed with thyme and the
production of functional food for human
healthy nutrition.

MATERIAL AND METHODS

The experiment was conducted at
the experimental rabbit farm in the
Institute of Animal Sciences - Kostinbrod.
They took part in 30 rabbits for 55 days.
The duration of the experiment was 7
weeks, reaching an average live weight of
over 2100 g. Rabbits were divided into
three groups of 10 animals: one control
(K) and two experimental ones. The animals
were fed wholegrain granulated mixtures
prepared at the Agricultural Institute of
Stara Zagora by recipe for compound feed
for rabbits fattening 53-3-6/02.08.2017
(CP=14,256%, TS=13,429%, CF=1,826
%, energy value=1979,62 Kcal/kg).

To the feed of one experimental group
was added 3% thyme (group M3) and to
that of the other - 5% thyme (group M5) at



(rpyna M5), 3a cmeTKa Ha /oLEpPHOBOTO
ceHo (31,95% B KOHTpOAHUA hypax). B
NbpBUTE ABE CeAMULM OT eKCnepuMeHTa,
3aiuuTe 65Xxa XpaHeHW PECTPUKTUBHO C
Aaxba ot 100 g doypax Ha 3aek AHEBHO.
Cnepf TO3M nepuog, XMBOTHUTE OT TpuTe
rpynu 6s1xa XpaHeHu Ha BOJIS U Npuemaxa
BOZa 4pe3 HunenHu nownaku. JobutoTo
MEeco OT TpuTe rpynu 3aium bGelue Tep-
MWYHO 06pabOTEHO U cref ToBa Ce Cb3-
Jafje xpaHa Ha 6asza 3aelwko Meco no
npegBapuTeNiHO 3a/10KeHa peLenTypa,
oborateHa Ha 6GWOIOrMYHOAKTUBHU KOM-
NOHEHTU. MOoNYy4eHOTO AMETUYHO 3aeLLKo
MECO W HOBUTE QYHKUNOHATHN XpaHu
6sixa um3cnefBaHn 3a MacCTHOKMUCESIMHEH
CbCTaB. EKCTpakumaTa Ha 06wy nunugy e
n3BbpLLIEHa No meToga Ha Bligh and Dyer
(1959), nocpenctsomM xn10pohopM U Me-
TaHo/N B CbOTHOWeHMe 1:2. MeTtunoBute
ectepu Ha macTHute kucenuHu (FAME)
6sixa aHamM3MpaHuM C NomMoliTa Ha rasos
xpomatorpad Shimadzu-2010 (Kyoto,
Japan). AHaNM3bT € U3BBbPLUEH Ha Kanu-
nsipHa konoHa CP7420 (100m x 0,25mm
i.d., 0,2um film, Varian Inc., Palo Alto,
CA), c Hoceuy ras- sogopog 1 make-up
ras-asor. lporpamupaH e TemnepaTypeH
pexuMm Ha newTa Ha nNeT CTbMKU. JaHHuTe
6sxa o06paboTeHn no MeToauTe Ha
BapuaunoHHaTa CcTaTtucTuKa, C nomMolita
Ha nporpama ,Statistica-2000".

PE3SYNTATU N OBCbXOAHE

MacCTHOKNCE/IMHHUAT CbCTas Ha U3-
cnefBaHnTe Meca OT 3aliuu creg, TepmMuy-
Ha ob6paboTka (BapeHe) ca CbC CbhAbpXxa-
HMEe Ha HaCUTEHUW MacCTHU KUCEeNNHU
(HMK) 45,62 g/100g ma3HWHa Mpu KOH-
Tponata u 45,50 g/100g masHuHa npu M3
n Hamanseat fo 40,58 g/100g ma3HuHa B
MeCOTO MoJIy4eHo npu xpaHeHe ¢ 5% ma-
Liepka. MOHOHEHacuUTeHW MacCTHU Kuce-
nvmHn (MHMK) - npy KOHTponHaTa rpyna
ca 36,24 ¢g/100g masHvHa u HamanseaT
Ao 35,81 g/100g ma3HuHa npu BAaraHeTo
Ha 3% Mawepka B xpaHata u go 34,19
0/100g ma3HuHa npu BnaraHeTo Ha 5%
Mallepka B XxpaHarta. [losiMHeHacuUTeHu
MacTHu kucesnvHu (MHMK) npu KOHTpon-
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the expense of alfalfa hay (31.95% in
control feed). In the first two weeks of the
experiment, rabbits were fed restrictively
with a ration of 100 g of rabbit feed per
day. After this period, the animals in the
three groups were fed freely and received
water via nipple drinkers.

The meat obtained from the three groups
of rabbits was heat treated and a rabbit
based feed was then created by
formulation enriched with biologically
active components.

The resulting rabbit meat and new
functional foods were tested for fatty acid
composition. Extraction of total lipids was
performed by the method of Bligh and
Dyer (1959) using chloroform and
methanol in a 1: 2 ratio. Fatty acid methyl
esters (FAME) were analyzed using a
Shimadzu-2010 gas  chromatograph
(Kyoto, Japan). The assay was performed
on a CP7420 capillary column (100m x
0.25mm i.d., 0.2um film, Varian Inc., Palo
Alto, CA), with hydrogen gas and make-
up nitrogen gas. The temperature of the
furnace was programmed in five steps.
Data were processed using variational
statistics methods by the Statistica-2000
program.

RESULTS AND DISCUSSION

The fatty acid composition of the
rabbit meat tested after heat treatment
(boiling) has a 45.62 g/100g fat of
saturated fatty acid (SFA) content in the
control and 45.50 g/100g fat M3 and is
reduced to 40.58 @g/100g fat by meat
obtained from feeding with 5% thyme.

Monounsaturated fatty acids (MUFA) was
36.24 g/100g fat in the control group and
was reduced to 35.81 g/100g fat when 3%
thyme was used in feed and 34.19 g/100g
fat at 5% thyme in the feed.

Polyunsaturated fatty acids (PUFA) in the
control group were lowest - 17.51 g/100g



HaTa rpyna ca Hai-Hucku- 17,51 g/100g
Ma3HMHa W HapacTBaT He3HauuTenHo A0
17,93 g/100g masHuHa npu 3% mallepka
n go 24,56 g/100g masHuHa npu 5% ma-
Lepka. TpaHC n3oMepu Ha JiMHosoBarta
KMCe/fiMHa B MEeCcOoTO OT KOHTpo/HaTa rpy-
na ca 1,31 g/100g Ma3HUHa 1 Hamanasart
0o 1,19 g/100g masHuHa npu 3% mallep-
Ka n HaparteaT go 1,43 ¢g/100g masHuHa
npu 5% mawepka B xpaHaTta. LUuc-
n3omMepuTe B UM3CMe[BaHUTe meca ca C
Hali-B1COKO CbAbpXaHue Npu KOHTposIHa-
Ta rpyna - 27,70 g/100g masHvHa, Hama-
nasart npu BnaraHeTo Ha 3% mallepka ao
26,84 g/100g masHuHa n go 25,66 g/100g
MasHnHa npu 5% mawepka. Owmera-3
MaCTHV KMCENNHU NPU KOHTPONHaTa rpyna
U npu BnaraHeto Ha mauwepka 3% ca
MAEHTUYHKM, cCcboTBEeTHO 1,54 un 1,55
0/100g ma3HMHa 1 HapacTBaT [ABYKpaTHO
npu BnaraHeTo Ha 5% mMallepka B xpa-
Hata o 3,64 g/100g ma3HuHa. Omera-6
MaCTHW KUCENUHU He TbPNAT CbLECTBEHU
WU3MEHEHNs NPW KOHTPOSHaTa rpyna u
npunaraHeTo Ha 3% matlepka B xpaHe-
HeTo, Jokato npwu BnaraHeto Ha 5%
MalllepKka ce ycTaHOBsiBa HapacTsBaHe [0
20,95 g/100g ma3HUHa.

fat and increase slightly to 17.93 g/100g
fat at 3% thyme and up to 24.56 g/100g
fat at 5% thyme.

The trans isomers of linoleic acid in the
meat of the control group were 1.31
0/100g fat and reduced to 1.19 g/100g fat
at 3% thyme and added to 1.43 g/100g fat
at 5% thyme in the feed.

The cis-isomers in the tested meat have
the highest content in the control group -
27.70 g/100g fat, reduced by the
incorporation of 3% thyme to 26.84
0/100g fat and to 25.66 g/100g fat at 5 %
thyme. The omega-3 fatty acids in the
control group and in the presence of
thyme 3% were identical, respectively,
1.54 and 1.55 g/100g fat and increase
twice as much when the 5% of thyme was
added in feed to 3.64 g/100g fat.

Omega-6 fatty acids did not undergo
significant changes in the control group
and the administration of 3% thyme in the
diet, while the introduction of 5% thyme
results in an increase of up to 20.95
g/100g fat.

Tabnuua 1. F'pynu mMacTHU KCeJIMHU B CBapeHO Meco U XpaHa oT 3aek, g/100g

Ma3HMHN
Table 1. Fatty acid groups in boiled meat and food from rabbit, g/100g fat
Mpynn MK Meco / Meat XpaHa / Food
Group FA K M3 M5 K M3 M5 P
SCLA 0.04 0.03 0.05 0.03 0.02 0.02
> C-18:1TFA 1.31 1.19 1.43 0.09 1.06 0.79
> C-18:1CFA 27.70 26.84 25.66 28.13 26.22 25.70
SFA 45.62 45.50 40.58 37.63 36.87 3582 | *
MUFA 36.24 35.81 34.19 34.12 33.40 32.63
PUFA 17.51 17.93 24.56 27.78 29.23 31.06 | *
>n-3 1.54 1.55 3.64 3.36 3.74 4.14
>n-6 16.00 16.42 20.95 24.47 25.52 26.94 | *
> n-6/Zn-3 10.40 10.62 5.75 7.29 6.82 6.50
BFA 0.63 0.76 0.68 0.47 0.49 0.49 *
* P<0.05;** P<0.01;*** P<0.001

CbOTHOLLIEHMETO Mexay buonornu- The ratio of biologically active

HOAKTMBHUTE oMmera-6 n omera-3 mMacTHU
KMcennHn Hamansasa AByKpaTHO npu Bna-
raHeto Ha 5% wmallepka B XpaHaTta Ha

omega-6 and omega-3 fatty acids was
reduced twice by the incorporation of 5%
thyme in the rabbit feed relative to the
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3aiiumMTe CnpsIMO KOHTpoOSiHata rpyna wu
rpynara xpaHeHa ¢ 3% wmatlepka, CbOT-
BeTHO oT 10,40 1 10,62 go 5,75 (Tabnvnua
1). Pa3k/IOHEHUTE MAcCTHW KUCENIMHU MpU
TEPMUYHO 06paboTeHMTe Meca He ce
nos/susBar.

MacTHOKMUCE/IMHHMAT CbCTaB Ha
n3cneABaHNTe XpaHu ¢ Meco OT 3aiiuu ca
CbC CbAbpXaHWe Ha HacuTeHW MacTHU
kncenuHn (HMK) 37,63g/100g masHuHa
npu KOHTposiaTa U HaMmanseaT Npu XpaHa-
Ta C mMeco oOT 3aek ¢ 3% mallepka Ao
36,37 1 35,82 g/100g Ma3HMHa B XpaHaTa
C Meco, NnoJsiydeHo npu XpaHeHe c 5%
Mallepka. YCcTaHOBEHa € HWUCKO [0CTO-
BEPHO MOHWXaBaHe Ha HacuUTeHUTe MacT-
HU KACENWHW MPU HOBUTE XpaHW CnpsiMo
U3XO4HWUTE TEPMUYHO TpeTupaHu meca(
P<0,05). MOHOHEHACUTEHN MAacCTHU Kuce-
iy (MHMK) — npu XxpaHaTa C KOH-
TponHaTa rpyna meco ca 34,12 g/100g
MasHuHa 1 HamansasaTt go 33,40 g/100g
MasHWHa nNpu BnaraHeTo Meco OT rpynara
M3 n pgo 32,63 ¢g/100g MasHuHa npu
BNlaraHeTo Ha Meco OT rpynara, XpaHeHa
¢ 5% maulepka. MNosiMHeHacUTEHN MacTHU
kncenuHn (MHMK) npu KOHTposHaTa rpy-
na ca Hali-Huckn - 27,78 g/100g ma3HuHa
N HapacTtBat go 29,23 ¢g/100g ma3HuHa
npy 3% wmawepka n go 31,06 g/100g
MasHuHa npu 5% maulepka. NMonuHeHa-
CUTEHUTEe MacCTHU KUCE/IMHUM B XpaHaTa
CbC 3aellko Meco ca [O0CTOBEpHO Mo-
BMCOKM CMNPSIMO  M3Xo4HaTa CypoBUHA
(P<0,05). TpaHC 13oMepun Ha fiMHoMI0BaTa
KncenuHa B XpaHata C MeCcOTO OT KOH-
TponHaTa rpyna ca 0,09 g/100g mMasHuHa
n HapactBat go 1,06 g/100g ma3HuHa
npn 3% mauwepka u Hamanssat go 0,79
0/100g masHuHa npu 5% mauwepka. Liuc-
n3omepute B MU3cCnegBaHUTE HOBWU XpaHu
ca C Haii-BMCOKO CbAbpXaHWe npu KOH-
TposiHaTa rpyna - 28,13 g/100g mMasHuHa,
Hamanasar npu BnaraHeto Ha 3%
Mallepka fo 26,22 g/100g masHuHa v [0
25,70 g/100g ma3HvHa npu 5% mauepka.
Owmera-3 MacTHM KUCEeJIMHU NPW KOHTPOSI-
HaTa rpyna xpaHu 1 npu BraraHeTo Ha
MaLllepka 3% ca WOEeHTUYHW, CbOTBETHO
3,36 n 3,74 g/100g ma3HMHa u HapacTeaT
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control group and the 3% thyme fed
group, respectively, from 10.40 and 10.62
to 5.75 (Table 1). Branched fatty acids
were not affected by thermally treated
meats.

The fatty acid composition of the
analysed rabbit meat foods contained
37.639/100g saturated fatty acids in the
control and decreased in rabbit meat with
3% thyme to 36.37 and 35.82 g/100g fat
in food with meat obtained by rearing with
5% thyme.

A low significant decrease in saturated
fatty acids in novel foods was found
compared to the initial heat-treated meat
(P<0.05). Monounsaturated fatty acids
(MUFA) was 34.12 g/100g fat in the food
from control meat group and reduced to
33.40 g/100g fat by M3 meat intake and
up to 32.63 g/100g meat intake from the
group fed with 5% thyme.

Polyunsaturated fatty acids (PUFA) in the
control group were lowest- 27.78 g/100g
fat and increase to 29.23 g/100g fat at 3%
thyme and to 31.06 @g/100g fat at 5%
thyme.

The polyunsaturated fatty acids in the
rabbit meat were significantly higher than
the boiled meat (P<0.05). The trans
isomers of linoleic acid in the food by
control meat diet were 0.09 g/100g fat and
increased to 1.06 g/100g fat at 3% thyme
and decreased to 0.79 g/100g fat at 5%
thyme.

The cis-isomers in the tested novel foods
have the highest content in the control
group - 28.13 g/100g fat, reduced by the
incorporation of 3% thyme to 26.22
0/100g fat and up to 25.70 g/100g fat at 5
% thyme.

The omega-3 fatty acids in the control
group food and with the introduction of
thyme 3% were identical, respectively
3.36 and 3.74 g/100g fat and increase to



0o 4,14 npu 5% mauwepka. Omera-6 macT-
HMW KWCENMMHW ca C Hal-HUCKO 06LLo
CbAbpXaHWe Npu KOHTpONHarTa XxpaHa -
24,47 g/100g MasHMHa M Hai-BMCOKM Npwu
XpaHata Cc wmMeco OT rpynata ¢ 5%
Mallepka - 26,949/100g ma3HuHa. Omera-
6 MacTHU KUCeSIMHU Ca HUCKO AOCTOBEPHO
No-BUCOKN CNPSAMO TEPMUYHO TpeTupaHo-
TO Meco oT 3aek (P<0,05). CboTHOLLEHNe-
TO Mexay 6U0MorMYHoaKTBHUTE omera-6
U omera-3 MacTHU KUCENMHW HamasisiBa
npu BfaraHeTo Ha Meco OT rpynaTta, xpa-
HeHa ¢ 5% mallepka cnpsaMo KOHTpPOJiHa-
Ta rpyna u rpynata xpaHeHa ¢ 3% ma-
Lepka, cboTBeTHO OT 7,29 1 6,82 go 6,50
(Tabnuua 1). PasknOHEHUTE MacTHU Kuce-
NMHW Npu  n3cnensaHUTe XpaHu ca C
WOEHTUYHO CbAbpXaHue npu xpaHute u
[OCTOBEPHO MO-HUCKU CNpSAMO M3XoaHaTa
cyposuHa (P<0,05).

NaypuHoBaTta mactHa kucenvHa (C-
12:0) HapacTBa npu 3% Mallepka cnpsimo
KoHTponata ot 0,14 po 0,26 ¢/100g
MasHuHa 1 ce 3anassa npu 5% maulepka
[o 0,25 g/100g ma3HuMHa. MupuctuHoBaTa
kncenuHa (C 14:0) He Tbpnu CbLLECTBEHN
U3MEHeHNs npu TpuTe T[pynn Meca,
JokaTto npu nanMmutuHoBaTta kucenuHa (C-
16:0) ce ycTtaHoBsiBa NOHWXaBaHe [0
28,86 g/100g MasHMHa npu MecaTa OT
3aiuu xpaHeHu ¢ gobaBka oT 5% mauep-
Ka cCnpsAMoO KOHTponHata rpyna - 33,49
0/100g masHuHa 1 3% Mmaulepka - 33,85
0/100g masHunHa. CTeapuHoBaTa Kucenu-
Ha (C-18:0) e c Hail-BUCKa KOHLEeHTpauus
npu KoOHTposHaTa rpyna - 7,61 g/100g
MasHuMHa 1 Hamanssa Ao 6,83 g/100g
MasHWHa npu BnaraHeTo Ha 3% MaLlyepka
B XpaHara 1 ce 3anassa npu 5% mallepka -
6,83 g/100g ma3HuHa (Tabnuua 2).
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4.14 at 5% thyme. Omega-6 fatty acids
have the lowest total content of control
food -24.47 g/100g fat and highest in the
food by 5% thyme meat- 26.94g/100g fat.

Omega-6 fatty acids were lower
significantly higher than heat treated
rabbit meat (P<0.05). The ratio of

biologically active omega-6 and omega-3
fatty acids decreases with the introduction
of meat from the 5% thyme group versus
the control group and the 3% thyme
group, respectively from 7.29 and 6.82 to
6.50 (Table 1).

The branched fatty acids in the tested
foods were identical in the food content
and significantly lower than the bases
boiled meat (P<0.05).

Lauric fatty acid (C-12:0) increased
at 3% thyme relative to the control from
0.14 to 0.26 g/100g fat and was
maintained at 5% thyme to 0.25 g/100g
fat. Myristic acid (C 14:0) did not undergo
significant changes in the three groups of
meat, whereas palmitic acid (C-16:0)
showed a decrease of up to 28.86 g/100g
fat in rabbit meat fed with the addition of
5% thyme compared to the control group -
33.49 ¢/100g fat and 3% thyme - 33.85
0/100g fat.

Stearic acid (C-18:0) has the highest
concentration in the control group- 7.61
0/100g fat and decreases to 6.83 g/100g
fat when 3% thyme was added to the feed
and was maintained at 5% thyme- 6.83
0/100g fat (Table 2).



Tabnuua 2. HacnteHn MacTHM KUCENWHW B CBapeHO MecO W XpaHa OT 3aek,
g/100g Ma3HuHU
Table 2. Saturated fatty acid in boiled meat and food from rabbit, g/100g fat

HMK Meco / Meat XpaHa / Food
SFA K M3 M5 K M3 M5
C-12:0 0.14 0.26 0.25 0.16 0.47 0.14
C-13:0 0.01 0.01 0.01 0.01 0.01 0.01
C-14:0 3.57 3.70 3.76 2.99 3.05 3.20 **
C-16:0 33.49 33.85 28.86 28.00 27.46 26.63
C-17:0 0.47 0.49 0.36 0.36 0.31 0.37
C-18.0 7.61 6.83 6.63 5.80 5.26 5.16 **
C-20:0 0.11 0.11 0.10 0.15 0.15 0.13 *
C-21:0 0.12 0.13 0.16 0.11 0.10 0.11
C-22:0 0.03 0.02 0.02 0.02 0.02 0.02
C-23:0 0.01 0.01 0.01 0.01 0.01 0.01
C-24:0 0.05 0.05 0.30 0.01 0.03 0.03
* P<0.05;** P<0.01;*** P<0.001
NaypnHoBaTa MacTHa KucesnmHa Lauric fatty acid (C-12:0) was

(C-12:0) HapacTBa npu xpaHata C Meco
oT 3% Mmallepka CnpssMO KOHTponaTta oT
0,16 go 0,47 g/100g ma3HUHa U ce 3anas-
Ba npu 5% mallepka cnpsamMo KoHTponata
0o 0,14 g/100g ma3HMHa. MupucTuHoBaTa
kncenuHa (C 14:0) He Tbpnu CbLLECTBEHN
U3MEHEeHNs Npu TpUTe TPynu XpaHu OoT
3aeLlKO Meco, HO € [OCTOBEPHO MO-HUCKA
KOHUEHTpauusita i nNpu XpaHuTe CnpsiMo
U3XOAHOTO TEPMUYHO TpPEeTUpaHo Meco
(P<0,01). nManmuTMHOBaTa  KMUCENUHA
(C-16:0) HamansiBa Ao 26,63 g/100g mas-
HWHA NpY XpaHata ¢ Meco OT 3alum xpa-
HeHn ¢ gobaBka OT 5% Mauiepka cnpsiMo
KOHTpOsiHaTa rpyna - 28,00 g¢/100g
Ma3HuHa n 3% mallepka - 27,46 g/100g
Ma3HunHa. CTeapuHoBarta kucenuHa (C-18:0)
B M3C/ieBaHUTEe XpaHu e CbC CpaBHUTEN-
HO MOCTOSIHHA KOHLLEHTpauus, Kato Haii-
HMCKa CTOMHOCT e yCTaHOBEeHa npu xpaHa-
Ta C Meco OT 3aiumn TpetTupaHu ¢ 5% ma-
wepka - 5,16 g/100g masHuHa (Tabnuua
2). MonyyeHuTe XpaHu OT 3aeLKo Meco
ca C [OCTOBEPHO MO-HUCKO CbAbpXKaHue
Ha cTeapuHOBa KucCesMHa B CpaBHEHMe C
TEPMUYHO TPETMPaHOTO Meco OT 3aek
(P<0,01).

CovabpxaHueto Ha C-16:1n7 B
n3cnensaHuTe Meca B KOHTposaTa e 6,14
0/100g masHuHa, npu 3% Mauwepka - 6,32
0/100g masHuHa 1 5,90 g/100g MasHuHa
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increased in food with meat of 3% thyme
relative to the control from 0.16 to 0.47
g/100g fat and was maintained at 5%
thyme relative to the control to 0.14
0/100g fat. Myristic acid (C 14:0) did not
undergo significant changes in the three
groups of rabbit meat foods, but was
significantly lower in food concentrations
compared to the parent heat treated meat
(P<0.01).

Palmitic acid (C-16:0) was reduces to
26.63 g/100g fat in the food with rabbit
meat feed with 5% thyme supplement
compared to control group - 28.00 g/100g
fat and 3% thyme - 27.46 g/100g fat.

The stearic acid (C-18:0) in the tested
foods was of relatively constant
concentration, with the lowest being found
in the rabbit meat treated with 5% thyme-
5.16 g/100g fat (Table 2).

The rabbit meat products obtained had a
significantly lower stearic acid content
compared to the heat-treated rabbit meat
(P<0.01).

The content of C-16:1n7 in the test
meat by the control was 6.14 g/100g fat,
at 3% thyme - 6.32 g/100g fat and 5.90
0/100g fat at 5% thyme.




npu 5% mauepka. OnenHosata KucennHa
(C-18:1c9) HamansBa npu TEPMMUYHO
obpaboTeHnTe Meca ¢ 2% npu TpeTupa-
HUTe c 5% mauepka mMeca cnpsmMo
KoHTponata(Ta6numuya 3).

Oleic acid (C-18:1c9) decreased by 2% in
heat-treated meats, compared to control-
treated 5% thyme meat (Table 3).

Ta6r||/|u,a 3. MOHOHEHaCUTEHU MaCTHU KUCEJIMHU B CcBapeHO MeCO M XpaHa OoT

3aek, g/100g Mma3HUHN

Table 3. Monounsaturated fatty acid in boiled meat and food from rabbit, g/100g

fat

MHMK Meco / Meat XpaHa / Food

MUFA K M3 M5 K M3 M5 |P
C-14:1n5 0.01 0.01 0.01 0.01 0.01 0.01
C-16:19tr 0.23 0.31 0.31 0.19 0.23 0.20
C-16:1n7 6.14 6.32 5.90 5.15 5.20 528 | **
C-17:1n7 0.28 0.32 0.30 0.19 0.19 0.20 | **
C-16:3n4 0.03 0.00 0.00 0.01 0.00 0.01
C-18:1t5/6/7 0.01 0.01 0.02 0.01 0.01 0.01
C-18:1t9 0.03 0.02 0.05 0.01 0.03 0.03
C-18:1t10 0.04 0.15 0.11 0.01 0.03 0.02
C-18:1t11 0.05 0.10 0.14 0.02 0.05 0.07
C-18:1c9/C-18:1t12/13/| 27.53 | 26.62 | 25.48 | 28.05 | 26.07 | 25.60
C-18:1t15 0.18 0.40 0.27 0.01 0.20 0.17
C-18:1cl1 1.15 0.87 1.05 0.03 0.94 0.65
C-18:1c12 0.06 0.07 0.08 0.07 0.05 0.04
C-18:1c13 0.10 0.09 0.08 0.00 0.08 0.05
C-18:1t16 0.02 0.03 0.02 0.00 0.01 0.01
C-18:1c14 0.01 0.02 0.02 0.01 0.01 0.00
C-18:1cl15 0.00 0.04 0.01 0.00 0.02 0.00
C-20:1n9 0.25 0.21 0.20 0.25 0.21 0.19
C-22:1nl11 0.01 0.02 0.02 0.02 0.02 0.01
C-22:1n9 0.02 0.01 0.05 0.01 0.01 0.02
C-24:1n9 0.07 0.04 0.00 0.06 0.05 0.05

* P<0.05;** P<0.01;*** P<0.001

CbvabpxaHueto Ha C-16:1n7 B
n3cnefiBaHNUTE XpaHu C Meca OT 3aeK B
KoHTponaTa e 5,15 g/100g ma3HuHa, npu
3% maulepka - 5,20 g/100g MasHuHa ”
5,28 g/100g ma3HuHa npu 5% mallepka.
M3meHeHuATa B CbAbPXaHWETOH Ha
C-16:1n7 n C-17:1n7 ca LOCTOBEPHO NO-
HUCKN B MOJSIyYeHUTEe XpaHW OT 3aeLlko
Meco ¢ P<0,01. OneuHoBarta KucenuHa
(C-18:1¢9) HamansiBa npu uscnegBaHuTe
XpaHn meco oOT 3aek ¢ 2,45 % npwu
TpeTupaHute ¢ 5% wMawepka Meca
cnpsamo KoHTponarta (Ta6nuua 3).

JNinHonoeata kncenuHa (C-18:2c9)
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The content of C-16:1n7 in the
rabbit meat tested foods in the control
was 5.15 ¢/100g fat, at 3% thyme- 5.20
g/100g fat and 5.28 @g/100g fat at 5%
thyme. Changes in the content of C-
16:1n7 and C-17:1n7 were significantly
lower in rabbit meat foods with P<0.01.

Oleic acid (C-18:1c9) decreased by
2.45% in the test foods with rabbit meat
by 5% thyme supplement meat compared
to controls (Table 3).

Linoleic acid (C-18:2¢9) increased




HapacTBa OT 15,73 g/100g masHuHa npwu
MecaTa OT KOHTpoJsiHaTa rpyna go 16,12
0/100g ma3HuHa npu BnaraHeTo Ha 3%
Mawepka n 20,52 g/100g mMasHuHa npwu
BnaraHeTo Ha 5% maulepka (Tabnvua 4).
laMa NuHONeHoBaTa MacTHa KucenuHa
HEe TbpNU CbLIECTBEHN W3MEHEHUS MNpuU
oTaenHuTe rpynu. Anda nuHoneHoBaTta e
Mno-HNUCKa MO CbAbpXaHue MpU KOHTPON-
HaTta rpyna meca- 0,61 g/100g ma3HuHa n
HapacTtBa fgo 0,77 g/100g masHuHa npwu
BnaraHeTo Ha 3% Mmallepka, AokaTto npu
5% HapacTBa ABYKPATHO CMPSAMO KOHTPO-
nata (1,14 g/100g ma3HuHa). Elikosatpue-
HoBaTa kucenuHa (C-20:3n3), HapacTBa
npu mecarta TpetvpaHu ¢ 5% Mmallepka
CNpsAMO KOHTponaTa ¢ 2,7 nbTu. Joko3a-
neHtaeHosarta (C-22:5n3) HapacTBa Tpu-
KpaTHO Mpu BnaraHeto Ha 5% Mallepka
crnpsMo KoHTposiHaTa rpyna (Tabnuua 4).

from 15.73 g/100g fat in control meat to
16.12 g/100g fat with 3% thyme and 20.52
0/100g fat with 5% thyme (Table 4).

Gamma linolenic fatty acid did not
undergo significant changes in the
individual groups. Alpha linolenic was
lower content in the control group meat-
0.61 g/100g fat and increases to 0.77
0/100g fat when supplemented with 3%
thyme, while at 5% it doubles compared
to the control (1.14 g/100g fat).

Eicosatrienoic acid (C-20:3n3) increased
in meat treated with 5% thyme compared
to the control by 2.7-fold. Docosapentaenoic
(C-22:5n3) increased threefold with the
introduction of 5% thyme relative to the
control group (Table 4).

Ta6r||/|u,a 4. TlonMHeHacUTeHN MacTHU KUCESIMHN B CBapeHO MeCO M XpaHa OT

3aek, g/100g ma3HUHK

Table 4. Polyunsaturated fatty acid in boiled meat and food from rabbit, g/100g

fat

MHMK Meco / Meat XpaHa / Food

PUFA K M3 M5 K M3 M5 P
C-18:2t9,12 0.02 0.03 0.03 0.01 0.00 0.01 *
C-18:2¢9,12 15.73 16.12 20.52 24.16 25.19 26.65 *
gC-18:3n6 0.07 0.10 0.09 0.17 0.21 0.18 *
aC-18:3n3 0.61 0.77 1.14 2.93 3.27 3.57 bl
CLA9t, 11t 0.04 0.03 0.05 0.03 0.02 0.02
C-20:2n6 0.08 0.07 0.14 0.04 0.04 0.03
C-20:3n6 0.03 0.02 0.06 0.01 0.01 0.02
C-20:4n6 0.00 0.01 0.03 0.00 0.00 0.00
C-20:3n3 0.84 0.71 2.24 0.38 0.42 0.50
C-20:5n3 0.01 0.00 0.01 0.01 0.01 0.01
C-22:5n3 0.07 0.06 0.21 0.04 0.04 0.05
C-22:6n3 0.01 0.01 0.04 0.01 0.01 0.01

* P<0.05;** P<0.01;*** P<0.001

JNinHonoeata kucenuHa (C-18:2c9)
HapacTBa He3HauuTesiHo oT 24,16 g/100g
Ma3HMHa Mpu XpaHaTta ¢ MecaTa OT KOH-
TposHaTa rpyna o 25,19 g/100g masHu-
Ha npu BnaraHeto Ha 3% mallepka wu
26,65 g/100g ma3HWHa npu BnaraHeTo Ha
5% wmawepka (Tabnuua 4). XpaHuTte,
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Linoleic acid (C-18:2¢9) increased
insignificantly from 24.16 g/100g fat in the
food with control meat diet to 25.19
0/100g fat with 3% thyme and 26.65
0/100g fat of 5% thyme supplementation
(Table 4).




nosny4yeHy Ha 6asaTa Ha 3aeLlKo Meco ca
C [OCTOBEPHO TMO-BMCOKO CbAbpXaHue
(P<0,05) Ha n1MHOMOBa KNCENUHa B cpas-
HeHVe C TEPMUYHO TPETUMPAHOTO 3aeLlKo
Meco. [amMa nnHosneHoBaTa MacTHa Kuce-
NINHa He Tbpnu CbLIECTBEHU U3MEHEHUSA
npu oTAesIHUTe rPynu XpaHu, HO e A0CTOo-
BEPHO MO-BMCOKa CNPSAMO U3XOAHOTO Me-
co (P<0,01). Ancha nuHoneHosarta e no-
HUCKa MO CbhbAbpXaHve Npu KOHTponHaTa
rpyna xpaHa - 0,17 g/100g ma3HuHa, 0,21
0/100g ma3HuHa npu BnaraHeto Ha 3%
Mallepka, [okaTo npu XpaHata C Meco
TpeTupaHo ¢ 5% maltliepka He ce ycTaHo-
BsiBa M3MeHeHue - 0,18 g/100g masHuHa.
MonyyeHnTe XxpaHu ca CbC 3HAYUTESHO
Mo-BMCOKO CbAbpXaHue Ha anda nHo-
NleHoBa KUCe/fvHa CrnpsMO  U3XOLHUTE
TepMUyHo  TpeTupaHn Meca(P<0,001).
Eliko3aTpueHoBata kucenuHa (C-20:3n3),
HapacTBa npu xpaHaTa c Meco TpeTupa-
HO ¢ 5% Mallepka CnpsiMO KOHTpoJ/iHaTa
XpaHa ¢ 1,3 nbTu. Jloko3aneHTaeHoBaTa
(C-22:5n3) He TbLpPNM W3MEHEHMA npwu
XpaHata ¢ TpeTnpaHoTo Meco ¢ 3 n 5%
MaLlepka (Tabnvua 4).

De Andrade et al., (2018) npu npu-
naraHeTo Ha pasfiNyHn AMeTn 3a OTI/IeX-
JaHe Ha 3aliun, ycTaHoBsIBaT CbAbpxa-
HVWe Ha faypuHoBaTa kKucennHa ot 3,84
no 10,03%, mupucTMHOBaA KucesiMHa OT
2,55 po 2,88%, nasiMuTMHOBaA KUcenuHa
ot 16,48 go 26,56%, cTteaprHoBa OT 6,12
po 8,79%, C-16:1n7 ot 2,30 go 4,72%,
onevHoBsa oT 22,93 fo 28,29%, nuHonosa
ot 17,54 po 30,22%, nuHoneHosa ot 1,1
0o 2,4%, HacUTEHN MacCTHU KUCESIMHW OT
32,4 no 49,2%, MHMK ot 25,1 o 35,45 n
MHMK ot 25,6 go 32,1%. Mattioli et al.,
(2017) npu n3cnepBaHeTo Ha gobaBka oOT
puraH, ButamuH E n npobuotnk B xpaHe-
HETO Ha 3aiun 1 aHanmMs3a Ha dune 1 kpak
OT 3aek, ycTaHOBSIBaT N0-BUCOKM CTOMHOC-
TV OT HaluTe 3a cTeapuMHoBaTa MacTHa
KNCenuHa n nosIMHeHaCUTEHUTE MacCTHU
KNCENUHN U MNO-HUCKN 3@ MUPUCTUHOBA,
nasMmmTnHosa, onenHosa, HMK n MHMK.
Yonkova et al., (2017), ycTtaHoBsiBaT
M0.BMCOKO CbAbpXaHWe Ha HaCUTEeHU W
MOHOHEHACUTEH MACTHW KUCEIMHU 1 NOo-
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Foods derived from rabbit meat have a
significantly higher content (P<0.05) of
linoleic acid than heat-treated rabbit meat.

The gamma linolenic fatty acid did not
undergo significant changes in the
individual food groups, but was
significantly higher than the starting meat
(P<0.01). Alpha linolenic content was
lower in the control food group - 0.17
0/100g fat, 0.21 g/100g fat when using 3%
thyme, whereas no change in the diet with
meat treated with 5% thyme is observed -
0.18 g/100g fat.

The obtained foods have a significantly
higher content of alpha linolenic acid than
the initial thermally treated meat
(P<0.001). Eicosatrienoic acid (C-20:3n3)
increased in food with meat treated with
5% thyme compared to the control food
1.3 times. Docosapentaenoic (C-22:5n3)
did not undergo changes in the treated
meat with 3 and 5% thyme (Table 4).

De Andrade et al., (2018), applying
a variety of rabbit rearing diets, found a
lauric acid content from 3.84 to 10.03%,
myristic acid from 2.55 to 2.88%, palmitic
acid from 16.48 to 26.56%, stearic from
6.12 to 8.79%, C-16:1n7 from 2.30 to
4.72%, oleic from 22.93 to 28.29%,
linoleic from 17.54 to 30.22%, linolenic
from 1.1 to 2.4%, saturated fatty acids
from 32.4 to 49.2%, MUFA from 25.1 to
35.45 and PUFA from 25.6 to 32.1%.

Mattioli et al., (2017) in a study of oregano
supplement, vitamin E and probiotic in
rabbit nutrition and rabbit loan and leg
analysis, found higher values than ours
for stearic fatty acid and polyunsaturated
fatty acids and lower for myristic, palmitic,
oleic, SFA and MUFA.

Yonkova et al.,, (2017) were found a
higher content of saturated and
monounsaturated fatty acids and a lower
content of polyunsaturated fatty acids



HUCKO CbAbpXaHue Ha NOJIMHEeHACUTEeHU
MacCTHUW KUCe/IMHW B CpaBHEHME C nosyye-
HUTE B HalleTo u3cfefBaHe N UAEHTUYHO
CbOTHOLLEHME MexXAay omera- 6 n omera-3
MaCTHUTE KUCENUHU. IAEHTUYHUN pe3ynTaTtu
3a MACTHOKUCENIMHHUAT CbCTaB Ha 3aeLluko
Meco nony4yaeaT Rasinska et al., (2018).

N3BOAN

HacuTeHuTe MacTHU KUCENVHN Ha
n3cnefBaHNTe XpaHu C Meco OT 3aiuu
Hamanasar CrnpsaMo TEPMUYHO TpeTupa-
HOTO MeCO KaKTO crfiefjga fnpu KoHTponara
¢ 21%, npn 3% maulepka ¢ 23% u npu 5%
Mauwlepka ¢ 12%, a MOHOHeHacuUTeHuTe
MacTHU kucesnmHu ¢ 5%, 7% n 6 %. Mpnu
NoSIMHEHACUTEHUTE MACTHU KUCENNHU NPU
Nnosly4eHnNTe XpaHn e yCTaHOBEeHO HapacT-
BaHe Cc 1,58 nbTM nNpu KOHTpPOsSHaTa
rpyna, 1,86 nbtn npmn 3% mawepka un 1,32
nbTK Npn 5% mallepka. TpaHc MacTHUTE
KUCENMHN HamasaBaT, Karo Haii-Hucka
CTOMHOCT € noJlydyeHa Mpu KOHTpONHaTa
rpyna xpaHa. Liuc macTHUTe KucenuHu
3ana3BaTr CBOSAATA KOHLUEHTpauua KakTo B
TEePMUYHO TpeTupaHuTe, Taka U B TEXHO-
NornMyHo o6paboTeHNTe [0 XpaHa obpas-
un. Omera-3 MacTHUTE KUCENNHU HapacT-
BaT NPW KOHTpO/IHaTa XpaHa ¢ 2,2 NbTu
CMpsIMO M3XOAHOTO TEPMUYHO TPETUPaHO
Meco, ¢ 2,4 MbTU NPW XpaHata CnpsiMo
MecoTo npu 3% mawepka 1 1,14 nbtn
npu rpynata ¢ 5 % mallepka B XpaHaTta
cnpsMo MmecoTo. Omera-6 macTHUTe kuce-
NNHKW HapacTBaTt ¢ 1,5 NbTu NpY KOHTPOIHA-
Ta rpyna xpaHa cnpsamo mMecoto, 1,6 nbTu
npu 3 % mallepka npu xpaHara cnpsimo
MecoTo 1 1,29 nbtn npn 5 % maulepka.
CbOTHOLLEHMETO Mexay omera6/omera-3
Hamasnsasa Mpu xpaHata OT KOHTposiHaTa
rpyna (1,43 nbtu) U npy 3% (1,55 nbTH)
MaLlLlepKa CrnpsmMo MecoTo U HapacTsa npu
XpaHara CnpsiMo M3XoA4HOTO Meco npu 5
% maulepka (1,13 nbTn).

compared to those obtained in our study
and an identical ratio of omega-6 to
omega-3 fatty acids. Identical results for
the fatty acid composition of rabbit meat
were obtained by Rasinska et al., (2018).

CONCLUSIONS

The saturated fatty acids of the
tested rabbit meat foods decreased
compared to the thermally treated meat
as follows in the control by 21%, at 3%
thyme by 23% and at 5% thyme by 12%
and monounsaturated fatty acids by 5%,
7% and 6%. The polyunsaturated fatty
acids in the obtained foods showed an
increase of 1.58 times in the control
group, 1.86 times in 3% thyme and 1.32
times in 5% thyme.

Trans fatty acids were reduced, with the
lowest value obtained in the control food
group. Cis fatty acids retain their
concentration in both the heat treated and
the technologically processed samples.

Omega-3 fatty acids increase in the
control food by 2.2 times compared to the
initial heat treated meat, by 2.4 times in
the food versus the meat at 3% thyme
and 1.14 times in the group with 5%
thyme in the food relative to meat.

Omega-6 fatty acids increased 1.5 fold in
the food versus meat control group, 1.6
fold at 3% thyme in food versus meat, and
1.29 times at 5% thyme. The ratio of
omega6/omega-3 decreased in food from
the control group (1.43 times) and in 3%
(1.55 times) thyme relative to meat and
increased in food compared to the original
meat at 5% thyme (1.13 times).
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