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PE3IOME

MpoBefeHOTO npoyyBaHe e ajpe-
CMpaHO KbM HapacTBaluuMs WHTEpec Ha
nasapa 3a 0B4Ye M/SKO U MJIEYHWU Mpo-
[OYKTW, KaTO eCTEeCTBEH U3TOYHMK Ha eCeH-
LuasiHM KOMMOHEHTUW: KaTo KOHIormpaHata
nnHonosa kucenuHa (CLA), omera-3 u
omera-6  MOMIMHEHACUTEHMUTE  MacTHU
KACE/IMHN U BaKCEHOBa KWCE/IMHA, Mpeg-
cTaBnsiBawm edekTMBHN cybCcTaHuMM 3a
npeBeHUMsATa Ha pasMyHu 3abossaBaHus
npv YoBeka. HacTosilarta paboTta e ooKy-
cupaHa BbpXy TpaHcdepa Ha MacTHuTe
KACEIMHU N0 XpaHuTenHata Bepura
"pacTteHne - XWBOTMHCKa NpoAykKuusa" B
€HOEMUYHN NSTaHVHCKN paliioHw.

WN3cnepBaHeTo akueHTMpa BbpXy
npoMsHata B npochmia Ha MacTHuTe
KACE/IMHU B  XpaHWTesIHUS  cybcTpart
(nMBagHa pacTUTENHOCT) U OTPaXKEHMETO
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SUMMARY

The study is addressed to the
growing interest in the market for sheep
milk and dairy products as a natural
source of essential components such as
conjugated linoleic acid (CLA), omega-3
and omega-6 polyunsaturated fatty acids
and vaccenic acid, described to be
effective substances for the prevention of
various human diseases.

This work is focused on the transfer of
fatty acids along the food chain "plant-
animal production” in endemic
mountainous regions.

The study focused on the change in
the profile of fatty acids in the feed
substrate (meadow vegetation) and the
impact on the composition of the raw



BbpXy CbCTaBa Ha CypOBOTO OBYE MJISIKO
npu osue oT nopogata Pogonckn Liuran,
oTrnexpaaHn B CpegHute Pogonu.

C npoBeAeHOTO AeTaifiHO KapTu-
paHe Ha nacuwHUTEe palrioHn ce Jasa
OLEeHKa 3a Ce30HHaTa OuHamuka B J/iu-
BajJHaTa pacTUTEsSIHOCT Ha MacTHUTE Ku-
cennHUTe, KOUTO ca cybeTpat 3a cref-
Ballata TpaHcopMmauns B XUBOTUHCKU
opraHnusbM B OMOMIOTMYHO  aKTUBHMU
N30MepU - KOHIOTMPaHU MaCTHU KUCENUHN.
YcTaHOBEH € epeKkTbT OT MPOMEHUTE B
CbAbpPXaHNETO Ha Ha/IMYHUTE MpPEeKypco-
pv B pacTuTeniHOCTTa BbpXy npoduia Ha
MOHO- W MOJINHEHACUTEHUTE MACTHU Kuce-
NINHY B OBYETO MJISIKO, KOETO JaBa [0Mb/l-
HUTEeNHa WHdopMauma 3a U3ACHSABaHe
MexaHu3ma Ha CLA-cuHTe3ata n Cbabp-
XXaHWeTO Ha NpUPOAHUTE TPaHC MacCTHU
KNCENUHN B CYPOBOTO MJISIKO.

KniouoBn paymu: o0OBYE  MISKO,
MacTHu kucenunHu, CLA- cybctaHumm, w-3
N W-6 MacTHW KUCEJIMHU, TPaHC MaCTHU
KncenuHm

YBO/[,

XapakTepucTukuTe  Ha  OBYETO
MJ/IIKO W MJIEYHU MPOAYKTU ce onpeaenat
OT 3HaunTeneH 6poii daktopu. CbCcTaBbT
Ha OBYETO MJ/IAKO 3aBucu OT Jaxbara,
CTagusl Ha nakrauus, cesoHa, nopogarta,
reorpadckus permoH n agp. (Fegeros et
al., 1995; Kafedjiev and Mihailova, 1998).
C HanpegBaHe Ha fakrauuata CbAbp-
XaHMEeTO Ha M/IEYHNTE MasHUHU B OBYETO
MJ/IAIKO HapacTBa B CpaBHEHWE C KpaBeTo
(Petrova et al.,, 1998; Petrova et al.,
1999). MopoaHuTe pasnuuua BapupaT B
LWMPOKKU rpaHuun: nunuan 6-11%, 6entbk
4-7%, cyxoTo BewecTBo 17-21% wn naxro-
3a 4-6% (Dario et al., 1995; Path,1995;
Simos et al., 1996).

MMpon3BOACTBOTO Ha KavyecTBEHO
0OBYE MJISAKO C MOBULLEHO CbAbPXaHNE Ha
6MOMOTUYHO aKTUBHU KOMIMOHEHTU 3aBuUCH
B 3HauuTesiHa cTeneH OT 60TaHM4YecKoTo
pasHoobpa3ne Ha nacuwiHara pactutesn-
HOCT M BereTaumoHHUA cTaguii Ha oTaen-
HUTe pactuTenHun Bugose (Angelow,
1998; Petrova et al., 2001).

ewe’s milk of the Rhodope Tsigai breed
reared in the Middle Rhodopes.

The detailed mapping of the
pasture areas gives an estimation of the
seasonal dynamics in the meadow
vegetation contents of the fatty acids,
which are a substrate for the next
transformation in animal organism into
biologically active isomers-conjugated
fatty acids. The effect of changes in the
content of the available precursors in the
vegetation on the profile of mono-and
polyunsaturated fatty acids in the ewe’s
milk is found, which provides additional
information for clarifying the mechanism
of CLA-synthesis and the content of
natural trans fatty acids in raw milk.

Key words: ewe’s milk, fatty acids,
CLA substances, omega-3 and omega-6
fatty acids, trans fatty acids

INTRODUCTION

Characteristics of ewe’s milk and
dairy products are determined by a
significant number of factors. The
composition of ewe’s milk depends on the
ration, the lactation stage, the season, the

breed, the geographic region etc.
(Fegeros et al.,, 1995; Kafedjiev and
Mihailova, 1998). As the lactation

progresses, the milk fat content of ewe'’s
milk increases compared to cow's milk
(Petrova, et al., 1998; Petrova et al.,
1999). Breed differences vary widely:
lipids 6-11%, protein 4-7%, dry matter
17-21% and lactose 4-6% (Dario et al.,
1995; Path, 1995; Simos et al., 1996).

The production of quality ewe’s milk
with increased content of biologically
active components depends to a great
extent on the botanical diversity of the
pasture vegetation and the vegetation
stage of the individual plant species
(Angelow, 1998; Petrova et al., 2001).



MpoyyBaHMATa BbPXY CbCTaBa Ha
€CTECTBEHU W KyNTUBMpaHW nacuwa B
3anagHute Pogonu, pasnosioxXeHn mexay
1000 n 1200 m Hagmopcka BMCO4YUHA,
BbPXY [PaHUTHU W THANCOBU TEOJIOXKN
hopmauum ¢ Hucko pH Ha nousata (3,8-
4,0), nokasgar CTeCHsiBaHe Ha 60TaHu-
4YeckoTO pas3HooOpasne Ha ecTecTBEHUS
TpeBocTOil. CbCTaBLT Ha €CTECTBEHUTE
nvMBaan e npeactaBeH oCHOBHO oT Nardus
stricta L. KyntuBupaHnute nvueagm ca c npe-
obnagasauwo yvyactme Ha Fastuca fallax L.,
Lolium perenne L.u Poa pratensis L.

®NOPUCTUYHMAT CbCTaB Ha NuBas-
HUTE PUTOLLEHO3U, CE30HHO-KINMATUYHK-
Te NPOMEHM W Hagmopckata BMCOYMHA
oKasBaT B/IMSAHME BbPXY MACTHOKUCEWH-
HUS CMEeKTbp Ha TPEBHUTE acoumauun
(Tsvetkova and Angelov, 2010). 3eneHu-
Te dypaxu, M3M0M3BaHN NPV XPaHEHETO
Ha oBUEeTe, MoraT fga JonpuHecar 3a
hopmupaHe Ha cneundmnyHn 6MOA0rMYHO
aKTMBHW cybCTaHuMM B MacTHaTa dpak-
UM Ha MNSKOTO M B KpalHWsA MpOLYKT,
KakTo 1 fia NoBNAUSAAT NOSIOXUTESTHO BbPXY
OpraHoNenTUYHMUTE XapakTepUcTUKM Ha
MneyHute npoayktn (Cabiddu et al.,
2003a; Pirisi et al., 2004).

MpomeHNTE B MACTHOKUCENUHHUSA
CbCTaB Ha OBYETO MJISIKO MO, BNUSIHME Ha
pasnMyHn  pakTopu, KakTo M TAXHOTO
3HauYeHMe 3a XyYMaHHOTO XpaHeHe, ca
06EKT Ha uscnegBaHus OT peguua yvyeHu
(Tsvetkova and Angelov, 2013; Angelov
et al, 2009; Mihailova and Odjakova,
2006). TsaxHaTa 3Ha4YMMOCT ce 3acunea
npu ungeHTudvLmMpaHe KavyecTBOTO Ha
M/IeYHUTE NPOAYKTM U  Bpb3kata ¢
YyCNoBMsATa Ha TAXHOTO MNPOM3BOACTBO
(Mihailova, 2006; Mihailova et al., 2004;
Cabiddu et al., 2003b).

PaspaboTBaHeTo Ha akTya/maupa-
Ha 6asza faHHW 3a MaCTHOKUCEMHHUS
CMEeKTbp Ha TpeBHaTa PacTUTESIHOCT B
NJIAHWHCKM parioHn C pasfimyHa reosioxka
CTPYKTYpa, HagMopcKa BUCOYMHA U 6oTa-
HMYEH CbCTaB Ha Macuvuiara, ca BaxHa
npegnocraska 3a U3sicHABaHe TpaHcgepa
Ha MacTHUTe KUCENWHW NO XpaHuTesHata
Bepura w MoJsiyd4aBaHETO Ha  MJISKO

Studies on the composition of
natural and cultivated pastures in the
Western Rhodopes, located between
1000 and 1200 m above sea level, on
granite and gneiss geological formations
with low soil pH (3,8-4,0) show narrowing
of the botanical diversity of natural
grassland. The composition of the natural
meadows is represented mainly by
Nardus stricta L. The cultivated meadows
are dominated by Fastuca fallax L.,
Lolium perenne L. and Poa pratensis L.

The floristic composition of meadow
phytocoenoses, seasonal climatic
changes and altitude affect the fatty acid
spectrum of grass associations
(Tsvetkova and Angelov, 2010).

Green fodder used in feeding sheep may
contribute to the formation of specific
biologically active substances in the fat
fraction of milk and the final product as
well as influence positively the
organoleptic characteristics of the dairy
products (Cabiddu et al., 2003a; Pirisi et
al., 2004).

Changes in the fatty acid
composition of ewe's milk under the
influence of various factors, as well as
their importance for human nutrition, are
the subject of research by a number of
scientists (Angelov et al., 2009; Mihailova
and Odjakova, 2006; Tsvetkova and
Angelov, 2013). Their importance is
strengthened in identifying the quality of
dairy products and the relationship with
the conditions of their production
(Cabiddu et al., 2003b; Mihailova, 2006;
Mihailova et al., 2004).

The development of an updated
database on the fatty acid spectrum of
grass vegetation in mountainous areas
with different geological structure, altitude
and botanical composition of pastures
vegetation, are an important prerequisite
for clarifying the transfer of fatty acids
along the food chain and the production of



oborateHo C OWONOrMYHO akTUBHU W
aHTVKaHLEepPOreHHNn cybcTaHumn:  eceH-
UnasHM MNOSIMHEHACUTEHU KUCESIMHWU OT
rpynute w-3 1 w-6, BakCeHoBa KncennHa
(C18:1transll) n KoHKOrMpaHa fIMHOMOBA
kncenuHa (CLA).

Llenta Ha HacToALOTO MpPOy4YBaHe
e [a ce xapakTepusmpar U3MeHeHusTa B
MAaCTHOKUCE/IMHHMSA CMEKTbP Ha pacTu-
TeNHUTEe pecypcu (NNaHWHCKU fiMBagu u
nacva) npes Beretaunsta u ga ce oue-
HAT NMPOMEHUTE B MakpoCcbCTaBa, B MUK-
pobronornyHNTe nokasatesnum u B Cbabp-
XaHWeTO Ha OWONOTMMYHO aKTUBHU CYO-
CTaHuMM B MacTHaTa ppakums Ha oBYe
MJ/ISIKO NPe3 aKTUBHMSA NacuLLeH Nneprog,

MATEPWNAN N METO4WA

O6uw, XMMMYeH n MUKPOBUONO-
r'MYEeH aHa/IM3 Ha OBYE MJISIKO

MpoyyBaHeTO € NMpPOBEAEHO BbPXY
CYpOBO COOPHO OBYe MJISKO OT nopojata
Pogonckn Luraii. C6opHu npobu ot 50
OBLE Mailkm ca cbbpaHu npes3 nepuoga
mai-toHn (01.05. - 01.06. - 01.07.).
CbAbpXaHMETO Ha OCHOBHUTE (PU3NKO-
XUMWYHW MoKa3aTenun: MJIeYeH MPOTEVH,
MJ/IEYHM Ma3HWHMN, NakKTo3a, cyx
6e3mac/ieH ocTaTbK U CyXO BELLECTBO €
onpefesieHo ¢ aBToOMaTMyeH aHannsartop
COMBIFOSS-5000. MukpobunonormyHute
nokasatenu: ob6u, 6poii 6aktepun (TBC),
6poit comaTnyHn knetkn (SCC), KonoHun
opmupalum egnHmnum (CFU) ca otueTeHn
Ha anapat BACTOSCAN-FC.

MacTHOKUCENIMHEH aHa/n3
pactTuTenHn npoodum

CpegHn npobu ca cbbpaHu OT
cTaHAapHn naowaaxu (4 m?), pasnonoxe-
HW B n3non3saHuTe tTpesocTon Ha 1100 u
1500 m.

EkcTpakumata Ha 06wy nvnugm
npu pacTuTenHuTe Npoéu e u3BbpLleHa
no mertoga Ha Bligh & Dyer (1959)
nocpeacTBoM X/10podhopM U MeTaHoN B
CbOTHOWeEHNe 1:2 1 nocnepsawo MeTu-
nvpaHe c aueTtun xnopug. Ectepute Ha
MacTHuTe kncenuHn (FAME) ca aHanvsm-
paHu C nomowyTa Ha rasoB xpomartorpacd
Shimadzu-2010 (Kioto, Japan) cHabaeH ¢

Ha

milk enriched with biologically active and
anti carcinogenic substances: essential
polyunsaturated acids from the groups w-
3 and w-6, vaccenic acid C18:1transll
and conjugate linoleic acid (CLA).

The purpose of this study is to
characterize the variations in the fatty acid
spectrum of plant resources (mountain
meadows and pastures) throughout the
vegetation and to evaluate changes in
macrocomposition, microbiological
parameters and the content of biologically
active substances in the fat fraction of
ewe's milk during the active pasture
period.

MATERIAL AND METHODS

General chemical and
microbiological analysis of ewe’s milk

The study was conducted on raw
ewe’s milk of the Rhodope Tsigai breed.
Average samples of 50 ewes were collect-
ed from May to June (01.05 - 01.06 - 01.07).

The content of the basic physico-chemical
indicators milk protein, milk fat, lactose,
dry non-fat residue and dry matter was

determined by Automatic analyzer
COMBIFOSS-5000. Microbiological
parameters: total number of bacteria

(TBC), somatic cell count (SCC), colony
forming units (CFU) are reported on the
BACTOSCAN-FC apparatus.

Fatty acid analysis of plant
samples

Average samples are collected
from standard plots (4 m? located in the
grasslands at 1100 and 1500 m.

The extraction of total lipids in plant
samples was performed by Bligh & Dyer
(1959) using chloroform and methanol in
a 1:2 ratio and subsequent methylation
with acetyl chloride.

Fatty acid esters (FAME) were analyzed
using a Shimadzu-2010 gas chromato-
graph (Kioto, Japan) equipped with a



nAaMbyHO-iOHM3aUMOHEH  AeTekTop W

aBTOMaTuyHa  MHXEKUMOHHa  cuctema
(AOC-2010i).

MacTHOKMCENVHEH aHann3 Mmseu-
HU Npo6un

EkcTpakumsata Ha o06wmn nunuau
npu MsekaTa e M3BbpLlUeHa No MeToja Ha
Roese-Gottlieb (AOAC, 2000), nocpeg-
CTBOM [JMETUNOB W MNEeTPosieeB etep U
nocnefgallo MeTunpaHe ¢ NomoLuTa Ha
HaTpueB Metunat (CH3ONa, Merck,
Darmstadt) n o6e3BogHABaHe c
NaHSO,4.H,O. MeTtunosute ectepu Ha
mMacTHuTe kucenuHu /FAME/ ca aHanunsu-
paHn ¢ nomoLiTa Ha rasos xpomarorpad
Shimadzu-2010 (Kioto, Japan), cHabaeH ¢
nJaMmbyHO-iIOHU3ALMOHEH  JeTeKTop W
aBTOMaTUyHa  MHXEKUMOHHa  cucTtema
(AOC-2010i).

AHa/IM3bT € WM3BbPLUEH Ha Kanu-
nsapHa kosoHa CP7420 (100 m x 0.25 mm
i.d., 0.2 m, Varian Inc., Palo Alto, CA). 3a
Hocell ra3 e n3nosssaH BOAOPOS, a kaTo
make-up ras-a3oT. [lporpamupaH e
pPeXum Ha newTa Ha 4eTVpu CTBMKK -
HayasHata TemnepaTtypa Ha KosoHata -
80°C/min, koATO ce nogabpxa 3a 15 min,
cnef Koeto HapacteBa ¢ no 12°C/min go
170°C n ce nogavpxa 3a 20 MUHYTWU,
cnegBa HOBO noBullaBaHe ¢ 4°C/min go
186°C 3a 19 mMuHyTM 1 go 220°C ¢ no
4°C/min f0 npukoYBaHe Ha npoeca.

PE3SYNTATU N OBCbXOAHE

JvuHamuka B  cbCTaBa Ha
TpeBoOCTOA

TakcoHOMMYHaTa OLeHka pasgens
nvBagHaTta ¥ nacvwHa pacTUTEsSIHOCT Ha
TPU TPYNU: XXUTHWU TPeBKU, 6060BM TPeBU U
pasHOTpeBMe, KbM KOETO Cce OTHacAT
BMAOBETE OT Apyrn cemeicTea. ®nopuc-
TUYHMAT CbCTaB Ha €CTeCTBEHUTE TPEBO-
CTOM Ce OT/iMYyaBa C XETEePOreHHOCT W
3aBMCM  OT  Hagmopckata  BUCOYMHA
(Tabnumuya 1).

B pactutenHara nokpmBka Ha
nvBagute M nacvwara npeobnagasallo-
TO € YyyacTMeTO Ha >XUTHUTE TPEBMU.
TexHNAaT OoTHocuTen Aan B JvBajute,
pasnosioxkeHn Ha 1100 m, Bapupa OT

flame ionization detector and an
automatic injection system (AOC-2010i).
Fatty acid milk
samples
The extraction of total lipids in milk
was carried out by the Roese-Gottlieb
method (AOAC, 2000), using diethyl ether

analysis of

and petroleum ether, followed by
methylation with  sodium  methylate
(CH3ONa, Merck, Darmstadt) and

dehydration with NaHSO,4.H,0.

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
capillary column CP7420 (100 m x 0.25
mm i.d., 0.2 m, Varian Inc., Palo Alto,
CA). Hydrogen is used as a carrier gas,
and as a make-up gas-nitrogen. Four-step
furnace mode is programmed - the initial
column  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 4°C/min
increase to 186°C for 19 minutes and up
to 220°C with 4°C/min until the process is
complete.

RESULTS AND DISCUSSION

Dynamics in the composition of
grassland

The taxonomic evaluation divides
the meadow and pasture grasses into
three groups: cereals, legumes and
grasses, from other botanical families,
which are referred to as “various plants.”
The floristic composition of the natural
grassland is determined by the altitude
and distinguished by the heterogeneity
(Table 1).

In the plant cover of meadows and
pastures the cereals of these groups
prevail. Their relative share in meadows
located at 1,100 meters ranges from
33.77% to 73.68%. The main species are



33.77% po 73.68%. OCHOBHUTE BMAOBE
ca 6Gesocunectata oscura (Bromus
inermys L.) ©n uepBeHaTa BnacaTka
(Festuca fallax Thuil.). MacuwaTa Ha 1500
M HaJMOpCka BUCOYMHA Ce OT/iMuyasart C
XOMOreHeH CbCTaB, B KOWTO XWUTHUTE
BMAOBE [JOMWHMpPAT B rpaHuuuTe OT
86.49% po 95.12%. Te ca npeAcTaBeHu
oT nuBagHaTa meTnumya (Poa pratensis L.)
n 6snata nonesuua (Agrostis alba L.).

the smooth brome (Bromus inermys L.)
and the red fescue (Festuca fallax Thuil).
The pastures at 1500 m altitude are
distinguished by a homogeneous
composition in which the cereal species
dominate in the range from 86.49 to
95.12%. They are represented by the
meadow corngrass (Poa pratensis L.) and
the bent grass (Agrostis alba L.).

Tabnuua 1. BoTtaHMyeH cbCTaB Ha nMBagu M nacuvwa B CpegHute Pogonu -

MecTHOCT KarHaguHa (n; = 5; n, = 5)

Table 1. Botanical composition of meadows and pastures in the Middle
Rhodopes - Kaynadina locality (n;=5; n,=5

Hapgmopcka BMco4vnHa, m XUTHN, % Bob6oBu, % Pa3HoTpeBune, %
Altitude Cereals Legumes Various plants
1100 m X 46,52 14,48 38,93
insann sd 16,39 8,48 12,13
1500 m X 92.31 1,47 6.22
nacuua sd 3,39 1,35 3,27
Yuactneto Ha 6060BUTE TpeBwU The participation of legumes

BKIOYBa uYepBeHa pgeTenuHa (Trifolium
pratense L.), 6sna pgetenuHa (Trifolium
repens L.), 3Be3gaH (Lotus corniculatus
L.) n BbnHuUcTa rnywmnHa (Vicia villosa L.)
n ce konebae mexay 5.26% un 23.53%
npu nveaanTte n go 2.70% npun nacuuwara.
JenbT Ha pasHOTpeBMeTo npu
€CTecTBEHU fiMBaau ce onpegens oT 0co-
6EHOCTMTE HA MECTOOBUTAHMETO U € YyB-
CTBUTE/THO BUCOK. Y4YacTUETO MM Bapupa
B rpaHuuuTe ot 21.06% a0 54.29%.
MpoBegeHNTe cuctemn OT Mepor-
pusTUS 3a obnaropogsBaHe Ha ecTecTBe-
HUTEe TpeBOCTOM cnocobeTBar 3a cuneH
pacTtex n gobpo pasBuTMe Ha pacTeHus-
Ta. VismepBaHa npe3 OTAeNHUTE OTKOCH,
cpegHarta BUCOYMHA Ha pacTeHusTa e oT
46.43 cm po 59.31 cm B mBagHuTeE
goutoueHosn n ot 15.93 go 22.64 cm B
nacvwarta. Pa3BMTMeTO Ha BeretaTuBHa-
Ta Maca ocurypsisa BWCOK MNpPUEM Ha
eceHuMasHMTe ”n OUOMOTMYHO aKTUBHMU
MacTHW KUCENMHM Mpe3 MaculHusa ne-
pvod, KOMTO JonpuHacAT 3a  34paso-
C/IOBHWTE CBOICTBA Ha OBYETO MJISIKO.

includes red clover (Trifolium pratense L.),
white clover (Trifolium repens L.),
birdsfoot trefoil (Lotus corniculatus L.) and
hairy vetch (Vicia villosa Roth.) and
fluctuates between 5.26 and 23.53% in
meadows and up to 2.70% in pastures.

The distribution of the various
species in grasslands is determined by
the peculiarities of the environment and is
considerably high. Their participation
varies from 21.06 to 54.29%.

The systems of activities for
improving of natural grassland contribute
to strong growth and good plant
development. Measured through the
individual slopes, the average height of
plants is from 46.43 cm to 59.31 cm in the
meadow phytocenoses and from 15.93 to
22.64 cm in pastures. The development of
the vegetative mass provides a high
intake of essential and biologically active
fatty acids during the pasture period,
which contribute to the healthy properties
of the ewe’s milk.



M3cnegBaHnATa Ha CcbCcTaBa Ha

Fat composition  studies in

Ma3HUHUTE B MacuuHaTa pacTuTenHocT | grassland establish seasonal changes in

YyCTaHOBSIBAaT CE30HHU W3MEHEHMS B
MacCTHOKMCEMHHUA npodun (Tabnavuya 2).

the fatty acid profile (Table 2).

Tabnuua 2. BnnaAHMe Ha ce3oHa BbBPXY MAaCTHOKUCE/IMHHUA CbCTaB Ha
TpeBocTosA B CpegHnte Pogonu (MecTHoCT KaliHagmHa)
Table 2. Effect of the season on the fatty acid composition of grassland in the

Middle Rhodopes (Kaynadina locality)

Concetration, Concetration,
'pynm MacTH KUCENNHN mol %, 06. May | mol %, 04. July p %
Fatty acids groups
X sd X sd
HacuTeHn MacTHU KNCeNUHN
Saturated fatty acids SFA 22,70 2,93 2589 6.81 >0,05 114
MOHOHEeHaCUTEHN MaCTHW K-HW
Monounsaturated fatty acids MUFA 683 351 12,17 6,16 >0,05 178
2 C-18:1trans-FA 0,03 0,01 0,06 0,07 >0,05 200
> C-18:1cis-FA 6,46 3,52 11,52 5,93 >0,05 178
MoNnMHeHacUTeEHN MacTHU K-HU
Polyunsaturated fatty acids PUFA 70,33 0,52 6188 0,63 <0,001 88
> n-3 49,78 4,30 33,83 6,27 >0,05 68
2 n-6 20,51 3,82 28,05 6,90 >0,05 137
>n-6/=n-3 0,42 0,11 0,86 0,36 >0,05 205
Pa3k/oHeEHN MacCTHU KUCENNHN
Branched fatty acids 0,20 0,06 0,08 0,02 >0,05 40

CesoHHaTa AvHamMuKa B MacCTHO-
KUCENIMHHNA CbCTaB Ha /MBajHaTa Tpesa
ce xapakTepu3upa c HapacTBaHe CbAbp-
XX@HMETO Ha HacuUTeHWTe U MOHOHeHacu-
TEHUTE KWUCESIMHW WU MOHWKaBaHe Ko/u-
4ecTBOTO Ha MOSIMHEHACUTEHUTE MaCTHU
KACE/IMHU C HanpeBaHe Ha BeretauusTta.
KoHueHTpauusaTa Ha HacMTEHMTE MacTHM
KncennHun Hapactea ¢ 14% B pesynrtar Ha
[OCTOBEPHOTO MOBMLWIABaHE CbAbpXa-
HMETO Ha [AbATOBEPWKHUTE HaCUTEHU
KncenuHn — apaxugoHosa (C20:0) u
nrHouepuHosa kucenmHa (C24:0).

B cpaBHeHMe C HayasloTO Ha na-
cvwHusa nepuog (mecel Maii), npes me-
cel /M CbAbpXaHMETO Ha MOHOHEHa-
CUTEHUTE MacCTHU KUCENWHW Ce YBeu-
yaBa CbC 78%. KoHUeHTpauuaTa eguH-
CTBEHO Ha ABa OT U30MEpUTE Ha ONENHO-
BaTa kucenuHa (C18:1cis9 n C18:1cis1l)
HapacTBa BMCOKO JOCTOBEpPHO. Chbabpxa-
HMETO Ha OCHOBHMA M3omep - C18:1cis9
pocTura ctoiHocTh ao 10,88 mol %.

The seasonal dynamics in the fatty
acid composition of the meadow grass is
characterized by an increase in the
content of saturated and
monounsaturated acids and a decrease in
the amount of polyunsaturated fatty acids
as the vegetation progresses. The
saturated fatty acid concentration
increases by 14% as a result of the
significant increase in the content of long-
chain saturated acids - arachidonic
(C20:0) and lignoceric acid (C24:0).

Compared to the beginning of the
grazing period (May), in July the
monounsaturated fatty acid content
increased by 78%. The concentration of
only two isomers of oleic acid (C18:1cis9
and C18:1cis11) increases high
significantly. The content of the major
isomer C18:1cis9 reaches values up to
10.88 mol%.




Mpe3 mecel 0/ CbAbpPXaHMETO
Ha NoJINHEHACUTEHUTE KNCENNHN € [0CTO-
BEPHO NO-HUCKO ¢ 12%. OcobeH nHtepec
npecrasnsasa AvHaMmvkaTa B NpoOMeHuUTe
Ha nmMHonosata C18:2 cis9,12 n a-nunHo-
neHoeata kucenuHa (C18:3), kouTo ca
cybCTpaT 3a cvHTe3aTa Ha KoHwrupaHaTa
nnHonosa kucenuHa (CLA) ¢ aHTuKaHLe-
POreHHo AeiicTBuE B Tbpbyxa Ha Npexums-
HUTE XMBOTHU. 3a Nepmoga Mai-tsm KoH-
LeHTpaumsata Ha nuHonoBaTta KucenuHa
HapacTtBa ¢ 37% u gocTura CBOSA Makcu-
MyMm OT 27.83 mol%. MNpn O-nuHoNeHoBaTa
KncenuHa ce Habnwgasa MNoHMXaBaHe B
KOHUeHTpauusata ot 49,69 mol% npes
Maii go 33,79 mol% npes tonu.

AnHamnka B cbCTaBa Ha OBYe
MJIAKO

PUINKOXMMUYHUTE XapaKTepuCTUKu
Ha OBYETO MJSAKO He npeTbpnasar
U3MEeHeHNs npe3 nacuwHua nepuos
(Tabnuua 3). CbabpXKaHNETO Ha M/IEYHMU
Ma3HWHW, M/IeYeH MPOTEMH W Nnakro3ara
npes [OWHUSA nepuog € nocTosiHHO. B
X04a Ha NnaktauuaTa  Hes3HauuTesnHo
HamasiiBa camMo CYyX0TO BeLlecTBO W
Cyxus 6e3mac/ieH ocTaTbk.

Tabnmua 3. PUIMKOXMMUYHU XapakTe

In July, the polyunsaturated acid
content was significantly lower by 12%. Of
particular interest is the dynamics in
changes of linoleic C18:2 cis9,12 and
alpha-linolenic acid C18: 3, which are the
substrate for synthesis of conjugated
linoleic acid (CLA) with anticancerogenic
action in the rumen of ruminants.

Over the May-July period, the linoleic acid
concentration increased by 37% to reach
a maximum of 27.83 mol%. With alpha-
linolenic acid, there was a decrease in the
concentration from 49.69 mol% in May to
33.79 mol% in July.

Dynamics in the composition of
ewe’s milk

The physico-chemical characteristics
of ewe’s milk did not change during the
pasture period (Table 3). The milk fat
content, milk protein, and lactose are
constant during the milking period. In the
course of lactation, only the dry matter
and the dry non-fat residue are slightly
reduced.

PUCTUKN Ha OBYe MJ/ISIKO OT rfopojaTa

Poponcku uuraii npes nacuHUsA Nnepmnog
Table 3. Physico-chemical characteristics of ewe’s milk of the Rhodope Tsigai

breed during the pasture period

n MneyHa Ma3HVIHaJ|V|J'Ie‘—IeH npoteunH| Jlakto3a Cyxo Cyx 6e3mMacsieH ocTaTbK
epuog - . . BELLECTBO -
. Milk fat Milk protein Lactose Dry non-fat residue
Period Dry matter
% % % o %
%
X 7,91 6,66 4,67 19,92 12,46
01.05.
sd 0,03 0,01 0,00 0,02 0,01
X 7,71 5,96 4,64 19 11,71
01.06.
sd 0,10 0,01 0,01 0,08 0,02
X 7,81 6,07 4,55 19,12 11,74
01.07.
sd 0,12 0,02 0,02 0,09 0,04
JaHHn 3a  MuKpobuonorunyHata Data on the microbiological

XapakTepucTuka Ha CypoBOTO OBYE MJISAKO
ca npeactaBeHn Ha Tabnuua 4.

characteristics of raw ewe's milk are
presented in Table 4.



Ta6bnuua 4. MUKpoGUONOrMyHa XapakTepucTMkKa Ha OBYEe MJIAKO OT rnopogjata
Poponcku yurain npes nacuwHmnsa nepmog (01.05 - 01.07.)

Table 4. Microbiological characteristics of ewe’s milk of the Rhodope Tsigai
breed during the pasture period (01.05 - 01.07.)

Hepro ComaTtunyHu KrieTku | 06y, 6poi MMKpoopraHu3mu | KosioHum obpasyBaluy e guHULA
PeF:'ioc'iq Somatic cell count Total bacteria count Colony forming units
SCC x103 TBC x103 CFU x103
01.05. X 346 656 246
| sd 4 49 11
01.06. X 884 4596 978
" | sd 155 141 34
0107, X 63 1850 935
| sd 49 919 488

BposaT Ha comaTuyHuUTE K/IeTKU
(SCC) Bapupa ot 63 000 go 884 000,
KaTo Hai-BMCOKM CTOWHOCTM ca YyCTaHo-
BEHVW B HayasloTO Ha Mecel, OHW. [aH-
HUTE 3a 06WwusA 6poi MUKPOOPraHU3Mn C
MakcuMMasiHa CToiHocT Ha 01.06. cnepggart
cblarta 3akoHoMepHocT. [lokasaTtenar
KonoHun obpasyBawm egmHnumn (CFU) e B
jonyctumuTte rpaHaum  wn  Bapupa Ot
246 000 po 978 000.

HsiMa ycTaHOBEHM HOPMU 3a Makcu-
MaJsiHO AOoMyCcTMM BpOoi COMaTUYHN KTETKU
B CypoBOTO OBYe MJsKo. Leitner et al.
(2008) npegnarat cnegHUTE KaTeropun 3a
KnacugukaLmsa Ha OBYE MJISIKO: MJISIKO C
BUCOKO KauecTBo — SCC<800 000/ml; mnsiko
CbC CpefHOo kayecTBO - SCC<1500000/ml;
M/ISIKO c HM1CKO KayecTBO -
SCC>1500000/ml. He ce gonycka MAsiKo
3a  KOHCymaumss  OT  4oBeka  npwu
SCC>3500000/ml. CbrnacHo Te3u gaHHu
BCUYKN CEPUM OBYE MJISIKO Ca C BUCOKO Y
CpefHO KayecTBO, Tbil Kato OpoAT Ha
comMaTuny-HUTE KneTkn e go 900 000/ml.

CwbrnacHo onpefesieHMTe HOpMU C
OnpektuBa 96/46 Ha EU u PernameHTt
953/2004 Ha EU, nokasatenat CFU He
TpsbBa fa nNpeBuwaBa CTOMHOCTTaA
1500000/ml B CypoBOTO MASIKO 3a
NPOM3BOACTBO Ha MJIEYHWN MNPOAYKTN 6e3
TepMnyHa obpaboTka.

MonyyeHuTe pesyntatM OT MUKPO-
61oNorMyHMTE NPOyYBaHNA ca nokasaren-
HU 33 WU3K/IKUYUTENHO HUCKOTO HUBO Ha

The somatic cells count (SCC)
varies from 63,000 to 884,000, with the
highest values being established at the
beginning of June. Data on the total
number of microorganisms with a
maximum value at 01.06 follow the same
pattern. The indices colony forming units
(CFU) is within the acceptable range and
varies from 246 000 to 978 000.

There are no established norms for
the maximum allowable number of
somatic cells in raw ewe’s milk. Leitner et
al. (2008) offer the following categories for
the classification of sheep milk: high
quality milk — SCC < 800 000/ml; milk of
medium quality - SCC < 1 500000/ml; low
quality milk - SCC > 1 500000/ml. Milk for
human consumption is not allowed for
SCC > 3 500000/ml. According to these
data, all the ewe’s milk series are of high
and medium quality, since the number of
somatic cells is up to 900 000/ml.

According to the rules laid down by
EU Directive 96/46 and EU regulation
953/2004, the CFU indicator should not
exceed the value of 1 500 000/ml in raw
milk for the production of milk-based
products without heat treatment.

The results obtained from the
microbiological studies are indicative for
the extremely low level of microorganisms




MUKPOOPraHu3mMm B MSKOTO, KOeTo 6u
NMo3BO/IN/I0 32 HEroBoTo [AWPEKTHOTO
n3nosisBaHe npu MpoM3BOACTBOTO Ha
M/IEYHN NPOAYKTU KaTO KUCEN0 MIJISKO,
CMpeHa, KallkasaJ.

MacTHOKMUCENIMHHMAT CbCTaB Ha
M/ieyHaTa MasHuHa npu nopogara Pogon-
CKU Uurai e npegcrtaBeH Ha Tabnmum 5-8.

in milk, which would allow its direct use in
the production of dairy products such as
yogurt, cheese and yellow cheese.

The fatty acid composition of the
milk fat in the Rhodope Tsigai breed is
presented in Tables 5-8.

Tabnuua 5. Cbabp)kaHMe Ha HACUTEHU MACTHU KUCE/IMHU B CYPOBO OBYe MJISIKO
oT nopoga Popgoncku Liuraii npe3 nacuwHmsa nepuog Maii-tOHum (g/100g MasHuHa)
Table 5. Content of saturated fatty acids (SFA) in raw ewe’s milk of the Rhodope

Tsigai breed during the pasture period May-June (g/100g of fat)

SFA 01.05. 01.06. 01.07.
X sd X sd X sd
Total content 66,56 0,10 66,81 0,06 65,70 0,29
C-4:0 3,69 0,05 3,71 0,01 4,15 0,16
C-6:0 3,28 0,03 2,78 0,04 2,61 0,09
C-8:0 3,00 0,02 2,27 0,02 1,90 0,05
C-10:0 8,35 0,03 6,31 0,013 5,08 0,09
C-12:0 4,14 0,01 3,18 0,001 2,81 0,04
C-14:0 9,81 0,01 9,46 0,02 9,40 0,03
C-15iso 0,29 0,003 0,42 0,001 0,43 0,00
C-15aiso 0,65 0,005 0,70 0,01 0,70 0,01
C-15:0 1,13 0,00 1,29 0,003 1,48 0,01
C-16:0 21,37 0,03 23,16 0,004 23,79 0,03
C-17iso 0,40 0,00 0,52 0,005 0,50 0,012
C-17aiso 0,50 0,001 0,52 0,002 0,50 0,003
C-17:0 0,70 0,002 0,80 0,002 0,84 0,006
C-18:0 7,95 0,04 10,19 0,05 10,02 0,07
C-20:0 0,20 0,002 0,29 0,001 0,31 0,013
C-22:0 0,14 0,001 0,17 0,01 0,16 0,01
Z MCT(C-10>C-14) 23,15 0,05 19,74 0,03 18,13 0,17
> SCT(C-4>C-8) 10,05 0,10 8,81 0,08 8,68 0,29
O6L0TO CbAbpPXaHME Ha HaHacu- The total saturated fatty acids

TEHU MacCTHU KnucenuHu (SFA) B MNSKOTO
Bapupa B MHOrO TECHU rpaHuuu - oT 66,56
[o 65,70 g/100g masHuHa. B xopa Ha
nakrayuaTta npu nacuwHoOTO OTrnexaaHe
Ha OBLIeTE ce ycTaHOBsABa HamMasisiBaHe
CbAbpPXXaHNETO Ha KbCOBEPWXHUTE Kuce-
nnmHn SCT (C-4>C-8) ot 10,05 po 8,68
0/100g masHVHa, rnaBHO Ha kanpoHoBaTa
C-6:0 n kanpunosata C-8:0 kucenuHw.
Mpn cpepHoBepuxHUTE KUcenuHun MCT
(C-10>C-14) NoHMKEHNETO € NO-U3pas3eHo —
or 23,15 pgo 18,13 @/100g ™masHMHa, B
pesyntar Ha No-HUCKWUTE KOHUEHTpauuu Ha
KanpuHoBata C-10:0, naypuHosata C-12:0
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content (SFA) in milk varies within very
narrow limits-from 66.56 to 65.70 g/100g
fat. In the course of lactation, a decrease
in the content of short-chain acids SCT
(C-4>C-8), mainly of the Caproic C-6:0
and Caprylic C-8:0 acids from 10.05 to
8.68 g/100g fat, has been established.

In middle chained acids - MCT (C-10>C-14),
the reduction was more pronounced —
from 23.15 to 18.13 g/100g fat, as a result
of lower concentrations of Capric C-10:0,
Lauric C-12:0 and Myristic C-14:0 acids.



n mupuctnHosata C-14:0 kucenuHu. MNMoHu-
XEHOTO CbAbpXaHue Ha KbCO- W CpefHo-
BEPWXHNTE HACUTEHW MACTHU KUCEIMHU ce
KOMMeHcHpa OT HapacTBaHe KOHLEeHTpauus-
Ta Ha AbATOBEPWXHUTE KUCENNHN Na/IMUTV-
HoBa C-16:0 u cteapuHoBa C-18:0 u o6wo-
TO CbAbpXaHWe Ha HacUTEHWTE MacCTHU
KUCEe/IMHU OCTaBa OTHOCUTESIHO MOCTOSIHHO
B XOfJja Ha nakraumsra.

PasnpefeneHneTo Ha MOHOHeHacu-
TeHUTe MacTHu kucenuHn (MUFA) B mns-
KOTO MoKasga, 4Ye 06WO0TO UM CbAbP-
XaHue HapacTBa He3HauuTesiHo oT 25,38
[o 25,92 g/100g MasHMHa B Kpas Ha
nakrayuata (Tabnuua 6).

The reduced content of short-and
medium-chain saturated fatty acids is
compensated for by the increase in the
concentration of Palmitic C-16:0 and
Stearic C-18:0 acids and the total content
of saturated fatty acids remained relatively
constant during lactation.

The distribution of monounsaturated
fatty acids (MUFA) in milk indicates that
their total content is slightly increased
from 25.38 to 25.92 g/100g fat at the end
of lactation (Table 6).

Tabnuua 6. CbabpXXaHMe Ha MOHOHEHACUTEHN MACTHU KUCEIMHN B CYPOBO OBYe
MAsKO OT nopoga Pogonckn Uuram npe3 nacuwHmna nepuog Mai-HOHu (g/100g

Ma3HNHa)

Table 6. Content of monounsaturated fatty acids (MUFA) in raw ewe’s milk of the
Rhodope Tsigai breed during the pasture period May-June (g/100g of fat)

01.05. 01.06. 01.07.
MUFA X sd X sd X sd
Total content 25,38 0,11 25,76 0,07 25,92 0,38
C-10:1 0,28 0,001 0,22 0,003 0,23 0,007
C-12:1 0,04 0,001 0,03 0,003 0,03 0,003
C-14:1 0,19 0,001 0,19 0,001 0,22 0,001
C-16:1 0,99 0,001 1,03 0,002 1,14 0,02
C-18:1tr4 0,06 0,005 0,06 0,005 0,07 0,01
C-18:1tr5 0,03 0,004 0,03 0,012 0,06 0,02
C-18:1tr6/7 0,28 0,002 0,19 0,006 0,19 0,03
C-18:1tr9 0,34 0,007 0,29 0,023 0,30 0,03
C-18:1tr10 0,45 0,011 0,31 0,002 0,33 0,03
C-18:1trl11 4,19 0,029 3,14 0,032 2,77 0,004
C-18:1tr12 0,51 0,004 0,37 0,005 0,42 0,03
C-18:1tr13 0,68 0,015 0,47 0,004 0,61 0,05
C-18:1tr15 0,42 0,010 0,41 0,099 0,39 0,03
C-18:1trl6 0,70 0,010 0,55 0,022 0,59 0,06
2 C-18:1Trans-FA 7,63 0,02 5,82 0,05 5,72 0,13
C-18:1cis9 15,10 0,145 17,50 0,095 17,61 0,45
C-18:1cisll 0,48 0,008 0,49 0,032 0,50 0,02
C-18:1cis12 0,21 0,019 0,15 0,025 0,15 0,03
C-18:1cis13 0,22 0,001 0,15 0,030 0,14 0,06
C-18:1cisl5 0,20 0,009 0,12 0,022 0,12 0,02
C-20:1n9 0,04 0,002 0,04 0,000 0,04 0,01
C-20:1n9 0,04 0,002 0,04 0,000 0,04 0,01
OT MUFA Haii-6orat e cnektbpbT From MUFA the richest is the

Ha cis- 1 trans-usomepute Ha onenHoBarta | spectrum of cis-and trans-isomers of oleic

kncenuHa (C18:1).
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Linc-nsomepute Ha | acid (c 18:1). The cis-isomers of 18:1




C18:1 HapactBatr ot 16,21 pgo 18,52
0/100g MasHMHa. YBENNYeHueTo e
OCHOBHO B pe3ynTtaT Ha HapacTBaHe Ha
C18:1cis9 wm3omepa cbC 3HayYeHWe npwu
XpaHeHeTo Ha 4yoBeka oT 15,10 go 17,61
0/100g ma3HuHa.

MHTepec 3a HaykaTa npeacrasnssa
CbAbpXaHNEeTo Ha trans-MacTHUTEe Kuce-
NMHX B MJIeYHUTE npobu npe3 nakra-
UMOHHNA nepuof. KoHueHTpauuaTa Ha
uscneasaHute 10 n3omepa Hamanssa ot
Main go tonm ot 7,63 go 5,72 g/ 100 g
MasHuHa. Bcuykn  trans-usomepu  C
U3K/IOYEHNE Ha BakCceHoBaTa KuCenuHa
C-18:1t11 ce cmgaTaT 3a “HexesiaHu”,
nopagn pasnuyHata WM CTENneH Ha
KaHueporeHuTeT. BakceHoBaTa KucenuHa
uma OyHKLMOHaIHa pons 3a XpaHeHeTo
npu 4oBeka, Tbii kaTo € cybcTpar 3a
CMHTe3aTa Ha KOHKrMpaHu JIMHOMOBYU
KACE/IMHU B MJleYHaTa xje3a nog [Aeii-
CTBMETO Ha eH3mma A9-gecartypasa. Heii-
HOTO CbAbpXaHue HamasnsiBa JOCTOBEPHO
oT 4,19 go 2,77 g/100g ma3HuHa.

lMonvHeHacuTeHNUTE MacTHU Kuce-
nvmHn (PUFA) cbcTaBnsiBaT Hal-HUCHK
[OSN OT OCHOBHUTE TPYyny MacTHW Kucenu-
HU. TAXHOTO KO/IMYECTBO B OBYETO MIISKO
Bapupa oT 8,02 ¢g/100g Ma3HuHa npes
mMai o 7,43 g/100g ma3HuHa npes toHu. B
Kpas Ha uscnejBaHusi Nepuos ca yctaHose-
HWN Hali-BMCOKUTE CTOMHOCTM OT 8,39 g/100g
MasHuHa. lM3omepute Ha SiMHOMOBaTa
kucenmHa C-18:2cis9,12 n C-18:2trans9,12
HapacTBaT unu octaBaT HEMPOMEHEHU MO
BpeMe Ha naktauuaTa. KoHueHTpauuaTa
Ha Y-NIMHONIEHOBATa KUCEeNIMHa e HUcka
(0,17-0,14 ¢/100g ma3HuMHA). Cbabpxa-
HMETO Ha O-NMHONeHOBaTa KucenuHa e
CpaBHUTENHO MNOCTOAHHA BeNuuMHa W
HapacTBa oT 1,40 go 1,86 g/100g mMa3Hu-
Ha B Kpas Ha naktauusaTta (Tabnuua 7).
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increase from 16.21 to 18.52 g/100g fat.
The increase is mainly due to an increase
of C18:1cis9 isomer of relevance in
human nutrition from 15,10 to 17,61
g/100g fat.

Interest in science is the content of
trans-fatty acids in milk samples during
the lactation period. The concentration of
the 10 isomers tested decreases from
May to July from 7.63 to 5.72 G/100 g of
fat. All trans-isomers with the exception of
Vaccenic acid C-18:1t11 are considered
to be "undesirable" because of their
different degree of carcinogenicity.

Vaccenic acid has a functional role in
human nutrition, as it is a substrate for the
synthesis of conjugated linoleic acids in
the mammary gland under the action of
the enzyme A 9-desaturase. Its contents
are reliably reduced from 4.19 to 2.77
0/100g fat.

Polyunsaturated fatty acids (PUFA)
occupy the lowest proportion of the main
groups of fatty acids. Their amount in
ewe’s milk ranges from 8.02 g/100g fat in
May to 7.43 g/100g of fat in June. At the
end of the study period, the highest
values of 8.39 g/100 g of fat were found.

The isomers of linoleic acid C-18:2cis9,12
and C-18:2trans 9,12 increase or remain
unchanged  during lactation.  The
concentration of X-linoleic acid low
(0,17-0,14 g/100g fat).

is

The a-linoleic acid content is relatively
constant and increases from 1.40 to 1.86
g/100g fat at the end of lactation (Table
7).



Tabnuua 7. CbaobpXaHue Ha NoJSIMHEHACUTEHN MACTHU KUCe/IMHUN B CYPOBO OBYE
MAsKO OT nopoga Pogonckm Luraii npe3 nacuwHus nepmog Maii-FOHu (g/100g

Ma3HNHa)

Table 7. Content of polyunsaturated fatty acids (PUFA) in raw ewe’s milk of the
Rhodope Tsigai breed during the pasture period May-June (g/100g of fat)

PUFA 01.05. 01.06. 01.07.

X sd X sd X sd
Total content 8,05 0,01 7,43 0,01 8,39 0,08
C-18:2tr9,12 0,74 0,030 0,67 0,018 0,72 0,009
C-18:2cis9;12 1,58 0,003 1,60 0,012 1,98 0,006
C-18:3cis6,9,12(y) 0,17 | 0,004 | 0,15 | 0,001 0,14 | 0,016
C-18:3cis9,12,15(a) 1,40 0,032 1,42 0,001 1,86 0,016
C-18:4 ¢6,9,12,15 0,04 0,001 0,04 0,001 0,04 0,002
> CLA 3,55 0,02 3,02 0,002 3,10 0,10
CLA-Z 0,02 0,005 0,03 0,002 0,03 0,004
CLA 9c,11t/8t,10c 2,82 0,065 2,40 0,001 2,32 0,007

CLA 11c,13t 0,03 0,008 0,03 0,001 - -

CLA 10t,12¢/11c,13t 0,02 0,008 0,01 0,002 - -
CLA-11t,13c 0,15 0,009 0,12 0,003 0,19 0,039
CLAc9cl1 0,12 0,002 0,10 0,006 0,18 0,058

CLA-cc 0,01 0,004 0,01 0,003 0,03 -
CLA-Y 0,05 0,001 0,04 0,002 0,04 0,000
CLAt11t13 0,08 0,004 0,08 0,004 0,09 0,010
CLA9t11 0,28 0,041 0,20 0,003 0,24 0,009
C-20:4n6 0,14 0,009 0,14 0,005 0,14 0,002
C-20:5n3 0,11 0,006 0,12 0,000 0,13 0,026
C-22:5n3 0,18 0,008 0,18 0,015 0,15 0,027
C-22:6n3 0,07 0,006 0,07 0,001 0,10 0,002

KoHueHTpauumaTa Ha nsomepute Ha The concentration of the

KOHIOrMpaHata nuMHonosa kucennHa (CLA)
B MU3cnensaHUTe MeYHU npobu AeMOH-
CTpupa B/IVSSHWETO Ha Ce30Ha, CbOTBETHO
KauecTBOTO Ha NmMBagHaTta Tpesa (Tabnuua
7). TAXHOTO 06LWO CbAbpXaHWe HamassiBa
ot 3,55 po 3,10 g/100g masHuHa. KaTo
(QYHKLMOHANEH XpaHUTeNeH KOMMOHEHT
3a npegnassaHe OT pak Ha pgebenoto
yepBO M CTOMaxa 3HavyeHuWe umaTr camo
KOHGurypaummTe cis9, transll- u trans9,
cisll. KoHueHTpauuata Ha CLA
9c,11t/8t,10c ce noHWXKaBa B Xxoga Ha
naktaumata ot 2,82 Ha 2,32 g/100g
MasHUHa.

HeHacuteHnTe AbATOBEPMXHU MacT-
HV KUCENIMHM OT rpynute omera-3 u omera-6
3aemMar BaXHO MSCTO B XpaHEHeTo Ha
yoBeka, Tbii KaTto wuMaT YHKLUMOHATHO
3HaueHWe npu neyeHne Ha KOPOHApHU "
CbpAEYHO-CHA0BY 3a6015IBaAHNS.

13

conjugated linoleic acid (CLA) isomers in
the sampled milk  demonstrates the
influence of the season, respectively the
quality of the meadow grass (Table 7).
Their total content decreases from 3.55 to
3.10 ¢g/100g fat. As a functional nutrient
component for the prevention of colon and
stomach cancer, it is only the cis9,
trans11- and trans9, cisl1-configurations.
The concentration of CLA 9c, 11t/8t,10c
was lowered during lactation from 2.82 to
2.32 g/100g fat.

The unsaturated long-chain fatty
acids from the omega-3 and omega-6
groups occupy an important place in
human nutrition as they have functional
significance in the treatment of coronary
and cardiovascular diseases.



Tabnuua 8. CbAabpXaHWe Ha AbATOBEPWIKHUTE MNOSIMHEHACUTEHW MAaCTHU
Kncenmum (w-3 n w-6) B CypoBO OBYe M/ISKO OT nopoga Pogonckm Luran npes
nacuwHua nepmnog, Maii-tOHm (g/100g ma3HUHA)

Table 8. Content of long-chain polyunsaturated fatty acids (w-3 n w-6) in raw
ewe’s milk of the Rhodope Tsigai breed during the pasture period May-June (g /

100g of fat)

-3 1 0-6 01.05. 01.07. 01.05.

MaCTHM K-HW X sd X od X sd
2 n-3 181 0,01 1,83 0,01 2,30 0,02
> n-6 3,46 0,03 3,18 0,03 3,66 0,01

Zn-6/%n-3 191 0,02 1,74 0,02 1,59 0,02

OBunTe Mneka ca 6egHn Ha omera-3
MaCTHW KuCeNVHW. TAXHaTa KOHUeHTpaums
HapacTBa oT mali go toam ot 1,81 go 2,30
0/100g wma3HMHa. CbabpXaHMeTo Ha
omMmera-6 mMacTHUTe KucenuHu e ot 3,46 o
3,66 ¢/100g masHvHa. banaHcbT mMexay
omera-6 1 omera-3 MacTHUTE KUCESIMHU e
BaXKeH (hakTop 3a HamasisiBaHe pucka oT
KopoHapHa 6onect cbpueTo. CypoBUHUTE
W XpaHUTe ce cuuTaTt 3a 34paBOC/IOBHU
aKo CbOTHOLWEHneTo X n-6 / £ n-3 e no-
MaJsiKo OT 5. YCTaHOBEHOTO CbhOTHOLUEHNE
Mexay [OBeTe TPYynu MacCTHU KUCENUHM
Bapupa ot 1,91 go 1,59, koeTo e ykasa-
HWe, ye u3cneBaHUTE M/ieKa ca C HUCHK
prCKOB haKTop 3a 34paBeTo Ha YoBekKa.

n3BOAM

lMpoBeneHOTO npoyyBaHe BbPXY
MAaCTHOKMCEJIMHHUA CbCTaB Ha TPEBHUTE
acouvaumm B palioHa Ha CpepgHute
Poponun, nokassa, Ye KOHLeHTpauusaTa Ha
OCHOBHWUTE TpynY MACTHU KUCEJIMHU ce
NPOMEHs C HanpensaHe Ha BereTauuATta.
KonuyecTBoTO Ha HAaCUTEHUTE U MOHOHe-
HaCUTEHUTE MacCTHU KUCENUHW HapacTBa
CbOTBETHO C 14% un 78%, a cbabpxaHue-
TO Ha MOJIMHEHAcUTEeHUTe Hamanssa C
12%. 3a nepvoga Mai-lonn KOHLEHTpa-
umMata Ha nmHosoBata kucenvHa C18:2
Cis9,12, KosITO e cybecTpaTr 3a CuHTe3aTa
Ha KOHKOrMpaHata JMHOMNOBA KMUCENUHA
(CLA) c aHTUKaHUEpPOreHHo AaeincTesne B
Tbpbyxa Ha NPeXWBHUTE XNBOTHU, Hapac-
TBa ¢ 37% W goctura CBOSA MakCMyMm OT
27.83 mol%. Mpu a-nuHoneHosarta Kuce-
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Sheep milk is poor in omega-3 fatty
acids. Their concentration increases from
May to July from 1.81 to 2.30 g/100g fat.
The omega-6 fatty acid content is from
3.46 to 3.66 @g/100g fat. The balance
between omega-6 and omega-3 fatty
acids is an important factor in reducing
the risk of coronary heart disease. Raw
materials and food are considered healthy
if the ratio Z w-6/ ~ w-3 is less than 5. The
established ratio between the two groups
of fatty acids ranged from 1.91 to 1.59,
which is an indication that the milk tested
has a low risk factor for human health.

CONCLUSIONS

The study on the fatty acid
composition of the grass associations in
the region of the Middle Rhodopes shows
that the concentration of the main groups
of fatty acids changes as the vegetation
progresses. The quantity of saturated and
monounsaturated fatty acids increased by
14% and 78%, respectively, and the
polyunsaturated content decreased by
12%. For the period May-July, the
concentration of the linoleic acid C18:2
Cis9,12 , which is a substrate for the
synthesis of conjugated linoleic acid
(CLA) with anticarcinogenic effect in the
rumen of ruminants, increases by 37%
and reaches its maximum of 27.83 mol%.

In a-linoleic acid with the same functional



NINHa CbC CbWOTO (YHKUMOHAIHO [Aei-
cTBMe, ce HabnwpaBa MOHWKaBaHe B
KOHUeHTpauusaTa ot 49,69 mol% npes
Maii go 33,79 mol% npes tonu.
MuKpobuonorMyHnTe aHamsm ycra-
HOBSIBAT M3K/OUYMTE/THO HUCKO HUBO Ha
MWKPOOPraHU3mMn B U3C/IeABaHOTO OBYE
MJ/ISIKO, KOETO MO3BOJISIBA AMPEKTHOTO MY
M3MNon3BaHe Mpv MNPOM3BOACTBOTO Ha
MJ/IEYHN MNPOAYKTM KaTo KUCENo MJISKO,
CYpeHa, KallKkaBaJsl. YCTaHOBEHUTE BUCOKU
HMBa Ha KOHHOTMpaHa SIMHO/I0Ba, BaKCEHO-
Ba, W-3 N W-6 MacTHW KUCENUHKU, onpeae-
NAT OBYETO MJISKO OT nopogarta Poaoncku
Luraii kaTo LeHHa CypoBMHA 3a NPOM3BOA-
CTBOTO Ha MJIEYHU XpaHu C MNOoBULLEHA
610N0OrMYHa CTOMHOCT U aHTMKAHLLEPOreH-

effect, a decrease in concentration was
observed from 49.69 mol% in May to
33.79 mol% in July.

Microbiological analyses establish
an extremely low level of microorganisms
in the ewe’s milk tested, which allows its
direct use in the production of dairy
products such as yogurt, cheese and
yellow cheese. The established high
levels of conjugated linoleic acid, vaccenic
acid, w-3 and w-6 fatty acids, determine
the ewe’'s milk from the Rhodope Tsigai
breed as a valuable raw material for the
production of milk foods with increased
biological value and anticarcinogenic
effect.

HO AeWncTBue.
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PE3IOME
Pasrnexgar ce v ce aHanusupar
LepMaTorMpHuTe  U306pakeHust  Ha

HOCHOTO Or/lefasio Ha MbXKM rosega ot
AbepanH AHryckata mecofaiHa nopopa
oTrexaaHn BbB (hepmu pasnonioxkXeHn B
CeBepeH ueHTpasieH painoH Ha bbarapus.
HanpaBeHa e xapaktepucTtuka Ha gepma-
TornupHute  Tunose. W3cnepsaHu ca
MOPOMETPUYHY NapameTpu, AepMaHu
IbHKW, enuncu, rpebeHn, BanoBe, 0Basw,
3bpHa, pas3nosiokeHne Ha bpasguTte, Kak-
TO M LBETA Ha HOCHOTO OrNeAaso-HIaHCK
U genurMeHTupaHoct. CbyeTtaHus oT
pasrnegaHnte enemeHTn obpasysart cpe-
HOKOMMJIEKCK (M306PaKEHNS HA pa3INyHK
KOMOUHaUMM OT DEHWN) HA HOCHOTO Orfe-
Jano. PexaBaTa CTpykTypa npeobnagasa
Haf nnbTHaTa. HabnogasaT ce KakTo cu-
METPUYHU, Taka N acUMEeTPUYHU UHOUBK-
an. Cpepg, nanunapHute obpas3oBaHus Hali-
pasnpocTpaHeHn ca reHKMTe ¢ hopma Ha
€/IMNcu N HENPaBU/THU MHOTOBIbIHULN. B
pesyntaT Ha BOAEHETO Ha Ab/roroguiHa
cenekums npu n3cnefBaHuTe XUBOTHN He
ce cpewa pgepmatotun ,Komou”. Haii-
cpelaH e gepmartortuna ,JbpBO-K/I0OHKA” -
45,6%. XX1BOTHUTE C TO3N AepmMaroTun
rnokaseaTt M Hai-gobpu pacTexHu pesyn-
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SUMMARY

The dermatoglyphic images of the
nasolabial plate of male individuals of
Aberdeen-Angus meat breed were
analyzed. They are bred in farms located
in the Northern Central geographic region
of Bulgaria. A characteristic  of
dermatoglyphic types was made. The
morphometric parameters were studied,
such as dermal folds, ellipses, ridges,
shafts, ovals, grains, furrow positioning,
as well as the colour of the nasolabial
plate - shades and depigmentation. The
combinations of the elements examined
form phenotypic complexes (images of
different combinations of phenes) of the

nasolabial plate. The loose structure
predominated over the consistent. Both
asymmetric and symmetric individuals
were observed. The most common

papillary formations were wrinkles with
irregular polygons and ellipses.
Dermatological type of 'Combo’ was not
found as a result of the selections of many
years. The most common type of
dermatoglyph is 'Tree-branch’ with 45,6%.
Animals with that dermatological type
showed the best growth results.



Tatn. EneMeHTUTE OT CTpOEXa Ha HOCHO-
TO ornejaso Ha rosejarta OT nopojata
AbepanH AHryc, HA gaBaT OCHOBaHuUS Aa
npuemem, uye cobluTe morat ga 6bpart
U3MNoN3BaHn npu wuaeHTudukaumaTa u
nacnoptuMsaumaTa Ha pasnnyHuTe UHAN-
BUAN B pamMKuUTe Ha nopojara, Kakto u
KaTo Mapkep npu cenekuuaTa.

KntovoBn aymu:  geHun, TIbHKK,
Aepmarornnd, BasioBe, MHOTObIb/IHULM,
nBULU

YBO/[,

LleHHnTe KkayecTBa Ha nopogaTa
AbepguH AHryc ca AOnpuvHecnn 3a Heli-
HOTO pas3npocTpaHeHVe Mo Lenus CBAT -
BMCOKA MHTEH3MBHOCT Ha pacTex, Herose-
MW, KOMMaKTHU pasMepun Ha TA10To, nec-
HW OTesIBaHWs, CPaBHUTE/THO BWCOK Kfa-
HWYEH paHAemMaH, Jo6pu BKYCOBU U Kynu-
HapHW KayecTBa Ha MecoTo, a Taka CblUo
N USK/IKOYUTENHO MAACTUYHKM, akaMMmaTu-
3aUMoHHN cnocobHocTn (Todorov, 2001;
Randelina et al., 2002; Campos et al.,
2014; Shichkin, 2015; Tousova et al., 2015).

OcHoBHaTa Ues Ha cenekunsTa B
MecofanHOTO roBefOBbLACTBO € Mnosy4a-
BaHe Ha BUCOKOMNPOAYKTUBHU >KUBOTHMU,
NPUCNOCO6EHN KbM U3MO/3BaHE MpU Hai-
HOBUTE TEXHOMOTMM U M3UCKBaHMATA Ha
nasapa (Zhebrovsky et al., 1983;
Arzhankova, 2002; Sirotina, 2012).

Cnopegs, Bychkov (1990) penegbT
Ha BbHLWHATA MOBBPXHOCT Ha HOCHOTO
ornefasio nNpu ropegata e npeacTaBeH oT
cucTeMa Ha  MakKpOCKOMUYHM  rpebeHn
(PONKM N TbHKM) M MOSIMTOH&A/THU MONETa,
pasfesnieHn oT 6pasau, Kato B LieHTbpa Ha
Te3n 6pasgm ca pasnonoXeHW NPOTOYHM
xnesm.

MporpecuBHata eBoOUMA  Ha
HOCHOTO orfiegasno npu sBuga Bos taurus e
BbPBAIO MbTHA HA pa3BuUTUE Ha rpebeHecT
CNoli N HEepBHUTE OKOH4YaHuA. Jepmarto-
rMNBT € CNOXKHO M XapaKTepHo obpasy-
BaHWe OT MbHKM C pa3ninyHu hopmu 1 pas-
mMepwm (Trofimenko and Vininchuk, 1987).

HocHoTo orfiegano npu nNpexwBHU-
T€ XXMBOTHW, B 4aCTHOCT Mpu rosegata
oTpassiBa Kakto (OM3MOMOTMYHK, Taka Wu
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The elements of the structure of the
nasolabial plate of Aberdeen-Angus cattle
give us grounds to assume that these can
be used in the passportization and
identification of different individuals within
the breed and as a marker in the
selection.

Key words: phenes, folds,
dermatoglyph, shafts, polygons, stripes

INTRODUCTION

The valuable qualities of Aberdeen-
Angus breed have contributed to its
worldwide distribution - high growth rate,
small, compact body size, easy calving,
relatively high slaughter yield, good taste
and culinary qualities of meat, as well as
extremely flexible, acclimatization abilities
(Todorov, 2001; Randelina et al., 2002;
Campos et al.,, 2014; Shichkin, 2015;
Tousova et al., 2015).

The main purpose of selection in
meat-cattle stockbreeding is to produce
high-yield animals adapted for use with
the latest technologies and market
requirements (Zhebrovsky et al., 1983;
Arzhankova, 2002; Sirotina, 2012).

According to Bychkov (1990), the
relief of the outer surface of the nasolabial
plate of cattle is represented by a system
of macroscopic ridges (rolls and folds)
and polygonal fields separated by furrows,
with flowing glands located at the center
of these furrows.

The progressive evolution of the
nasolabial plate in Bos taurus species has
led the way in the development of the

ridge layer and nerve endings. The
dermatoglyph is a complex and
characteristic formation of folds of

different shapes and sizes (Trofimenko
and Vininchuk, 1987).

The nasolabial plate in ruminants,
in particular in cattle, reflects both
physiological and morphological,



MOPAIONOTNYHK, MOPGIO-METPUYHN, UAEH-
TUPVKALUVOHHN N CEeNEeKLMOHHM napamer-
py 1 npeacTasnsaBa onpefesieH nHTepec
3a MHoro astopu (Arzhankova, 2002;
Mishra et al., 2006; Lozovaya and
Arzhankova, 2010; Baranov and Sirotina,
2011; Sirotina, 2012; Malofeev and
Lipovik, 2012; Lipovik, 2013; Kalinin,
2014; Machakhtyrova et al., 2017).

B ocHoBa Ha mMeToAuTe 3a OLEeHKa
Ha (beHNTEe Ha Ce/ICKOCTOMAaHCKUTE XUBOT-
HA € TOJIOKEH WCTOPUYECKMS ONUT Ha
MEeXAYANCLMNANHAPHOTO  Hanpas/ieHue-
nopogHa peHetvka. MHOro U3BeCTHU Mo-
poav roseja, ApKo NOTBbPXAABAT pe3yn-
TaTHOCTTa Ha cefnekuusta no eHn u
TexHute cheHokomnnekcn. Cpes MHOXec-
TBOTO dheHU, KOUTO ce cpewaT 1 Habo-
JaBaT npu roeejarta, OCOOEHO BaXHO
MSCTO 3aemaT Te3n Ha gepmarornudga Ha
HocHoTOo ornepano (Trofimenko 1987,
1991).

KbMm nopogHuTte dpeHn Ha gepmaro-
rnuda npy ropegara MOXeM fa OTHECEM:
NIMHENHWTE pasMepu Ha BepTUKasiHUTe
6pasamn, OUCKPEeTHOCTTa Ha NurMeHTauums-
Ta, BapuaHTUTe Ha esIMNCcoBUAHUTE 1
NHeliHTe BasioBe (POJIKM) U BapuaHTuTe
ot Tmuna ,J1bu" (Trofimenko and Vininchuk,
1987).

MUrMeHTMPaHOTO HOCHO orfiegano
B MOBEYeTO C/yyail [AOMMHMpA Hapg
HenMrmeHTMpaHoTo. CbLIOTO Ce oTHacs u
3a NUIMEHTUPaHUSA e3MK U MUrMeHTupa-
HaTa kocmeHa nokpuBka (Gowen, 1918;
Vladimirov, 1970; Tanchev et al., 2012).

CumeTpusiTa U acumeTpusiTa Ha
aepmarornnda nma nopogHa cneunduka.
Hali-ronsma cumeTpuYHOCT Ha un306pa-
XeHneTo ce Habnwgasa npu nopogara
CumeHTan - 14,6%, cnegsaHo ot YUepHo-
LapeHoTo rosefo - 6,6%, AbepamnH AHryc -
4,3%, KnaHvHa - 1,6 % u T.H. Haii-cna6o
pasBuTM ca BepTuKasHWTe 6pasgu npu
npeactasuTenuTe Ha nopoaute AbepavH
AHryc, KnaHuna, Lapone, MoHbununapg v
Avipwnp (Trofimenko and Vininchuk, 1987).

LlenTa Ha HacTOALOTO uscnenBaHe
€ fJa ce HanpaBM KOMMYECTBEHA W
KayecTBeHa gepmaTorivgHa xapakrepuc-
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morphometric, identification and selection
parameters and is of particular interest to
many authors (Arzhankova, 2002; Mishra
et al.,, 2006; Lozovaya and Arzhankova,
2010; Baranov and Sirotina, 2011;
Sirotina, 2012; Malofeev and Lipovik,
2012; Lipovik, 2013; Kalinin, 2014;
Machakhtyrova et al., 2017).

The historical experience of the
interdisciplinary  trend of  breeding
phenetics has been put as a basis of the
methods for evaluation of phenes of the
farm animals. Many known breeds of
cattle vividly confirm the effectiveness of
the selection of phenes and their
phenocomplexes. Among the mvarious
phenes, that are encountered and
observed in cattle, the dermatoglyph of
the nasolabial plate is particularly
important (Trofimenko 1987, 1991).

The following breed phenes of the
dermatoglyph in cattles can be included:
the linear dimensions of the vertical
furrows, the discreteness of the
pigmentation, the variants of the elliptical
and linear shafts (rolls) and variants of
'Ray’ type (Trofimenko and Vininchuk,
1987).

The pigmented nasolabial plate in
most cases dominates the unpigmented
one. The same applies to the pigmented
tongue and the pigmented hair-coat
covering (Gowen, 1918; Vladimirov, 1970;
Tanchev et al., 2012).

The symmetry and asymmetry of
the dermatoglyph has breed specificity.
The highest symmetry of the image was
observed in Simmental cattle breed
14.6%, followed by Black and White cattle
- 6.6%, Aberdeen-Angus - 4.3%, Kianina -
1.6%, etc. The least developed are the
vertical furrows of the representatives of
Aberdeen-Angus, Kianina, Charollais,
Montbéliarde and  Ayrshire  breeds
(Trofimenko and Vininchuk, 1987).

The purpose of the present study is
to give quantitative and qualitative
dermatoglyphic characteristics of the



TVKa Ha CTpyKTypara u okpackaTta Ha HoC-
HOTO Orflefjasno Ha MbXKW rosega oT
nopogata AbepavH AHryc OTrnexaaHu B
CeBepeH LeHTpasieH palioH Ha bbnarapus
W [a ce ycTaHOBM yecToTaTa Ha nposiBs-
BaHe Ha pasnuuHuTe AepmatoTunose,
KaTto ce TbpCcu Bpb3KaTa C nokasarenute
Ha pacTexa v pasBuTneTo UM.

MATEPWNAN N METOA4WA

M3cnegBaHeTo ce npoBefe BLB
epmaTta Ha WIMK3-TposiH n ouwe Ase
bepMy Ha 4acTHU 3eMefenicKn NPon3Bo-
AnTenu B paiioHa Ha o6uwmHa TposiH, B
CeBepeH LUeHTpasieH paioH npes nepoga
2018-2019 r. 'pag TposiH e pa3nosioXeH
Ha 42° 41' reorpadpcka wmpuHa n 23° 19’
reorpatpcka gbaxkvHa.  KnumatbTt e
YMEPEHO-KOHTUHEHTAJIEH. XuBoTHuTe
npekapsar Ha nacuwara 210 gHu.

N3cnegBaHn 6sxa 46  MBXKKKM
TeneTa, poAeHn B bbarapus, noToMum Ha
WMHTpoAyuMpaHu npean okono 30 roguHu
AbepanH AHIycKM KpaBu. Bb3pactta Ha
N3CNeABaHNTE XMBOTHU onpeaennxme ot
300TEXHMYECKUTE 3anvucu B M/IEMEHHUTE
KapToHM W KHWUrM. HanpaBeHun 6sixa W
KOHTPO/IHM MpEeTerIgsHNA: Mpu paxpgaHe,
Ha 8,12 n 18 meceua.

CHumKNTE Ha pgepmartornuda Ha
HOCHOTO orsiegano 6sixa npaBeHu ¢ hoTo-
anapart Canon 18 x 10 MP Ha pa3cTosiHue
25-45 cm ot obekTa, cfneq KoeTo cbbpa-
HaTa 6as3a pgaHHM Gewe obpaboTeHa oOT
KOMMIOTBbP C MOMOLLTA Ha nporpamute
Microsoft Excel, Paint n Microsoft Word
2010. CvbpaHaTa MHhopMauusa cbxpaHs-
Baxme Ha pe3epBHU HOCUTENN.

Jepmatornncure 6sxa npoyysaHu
no mertogukatra Ha Trofimenko (1991), B
OCHOBaTa Ha KOSITO e 3a/10KeHO pasnpe-
OENEHNETO Ha KOXHUTE BasioBe (POJIKK) 1
IbHKM U KOXHWUTE 6pasgmn no noBbpXHOCT-
Ta Ha HOCHOTO ornegano, No AefyKTUBH-
U METO[, 38 aHas/I3 Ha CHMMKaTa.

N3cnegBaHn 6Gsxa LBeTa (oKpac-
Kata) Ha HOCHOTO Orfefano, KOoXHUTe
6pa3gun, dopmata ¥ MNOMOKEHNETO Ha
KOXXHUTE BasioBe (MbHKM) 1 3bpHa. Mpwuio-
XEHU B6siXa aHaTOMMWYHM, MOPAIOOTNYHM,
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structure and pigmentation of the
nasolabial plate of male animals of
Aberdeen-Angus cattle breed in the North
Central region of Bulgaria and to
determine the frequency of manifestation
of the various dermatotypes by looking for
the relationship with growth and
development indicators.

MATERIAL AND METHODS

The survey was conducted at the
farm of RIMSA-Troyan and two other
private farms in the region of Troyan
municipality, in the North Central region
during the period of 2018-2019. The town
of Troyan is located at 42°41’ latitude and
23°19 longitude. The climate is temperate
continental. Animals spend 210 days on
pastures.

46 male calves born in Bulgaria
were studied. They were descendants of
Aberdeen-Angus cows introduced about
30 years ago. The age of the animals
studied was determined by zootechnical
records in breeding records and books.
Control weights were also made: at birth,
at 8, 12 and 18 months.

The photos of the dermatoglyph of
the nasolabial plate were taken with
Canon 18 x 10 MP camera at 25-45 cm
distance from the object, after which the
collected database was processed by a
computer using Microsoft Excel, Paint and
Microsoft Word 2010. The collected
information was stored on backup media.

Dermatoglyphs were studied
according to the methodology of
Trofimenko (1991), which is based on the
distribution of skin shafts (rolls) and folds
and skin furrows on the surface of the
nasolabial plate, by the deductive method
of photo analysis.

The colour (colouration) of the
nasolabial plate, skin furrows, shape and
position of skin shafts (folds) and grains
were examined. Anatomical,
morphological, morphometric and



MOPO-MeTPUYHU 1 hoTorpaddckn MeToau.

V3non3eaHnTe TEPMUHK Ca B CbHOT-
BETCTBME C MeXAyHapoaHaTa BeTepuHap-
HO MeguumMHCKa HoMeHknatypa - Nomina
Anatomica Veterinaria.

[JaHHnTe 6sixa 06paboTeHn no
MeToAuTe Ha BapuauvoHHaTa cTatucTuka
Cc nomowta nporpama Statistika-2000 u
npeacTaBeHn B Tabnuupm.

PE3YJITATN N OBCb)XXAAHE

OkpackaTa Ha HOCHOTO orfiefano e
crneundmyHa 3a BCska efHa nopoga rose-
ba (Sirotina and Baranov, 2010). Okpac-
KaTa Ha HOCHOTO orfliegasio npu uscneg-
BaHUTE XMBOTHW OT nmopogata AbepavH
AHTYC € HaCWUTEHO YepHa C pasiMyHK
HIOAHCKM W MO-psigKo, cuMBa [0 CUBO-
nenensea. OKo/I0 HOCHOTO Orfiegano nva
nsrpageH opeon (Kpbr) OT penedHu,
YyepHW, NOKPMBHM KOCMK. YepHa okpacka ¢
pas/iMuvHM HIoaHcKU ce Habnwpasa npu
82% OT n3cnegBaHuUTe XUBOTHU WUAN NPU
38 6pos, a octaHanute 18 % unn 8 6pos
XMBOTHM ca CbC CMBO WU Kadhsaso-
nenensiBa okpacka Ha HOCHOTO orfie4asno.
JenurmeHTUpaHocT He HabnwgaBaxme
Npn HATO €4HO OT U3cnegBaHnTe XXMBOTHN.

UecToTata Ha cpelyaHe Ha pasnuy-
HUTE MOpPAIOSIONMYHM  OCOBEHOCTM  Ha
AepmaTornmdgHaTta CTpykTypa Ha HOCHOTO
orniefano Ha TefieTa oT nopogata AbepavH
AHryc e npeactaBseHa B Ta6nvuya 1.

3a n3cnefBaHuTe TeneTta e xapak-
TepHO npeobnajaBaHeTO Ha pexasa
CTPpYKTypa Ha pgepmatornnga-85,02%,
Jokato nnabTHaTa CTPyKTypa o6xBala
efBa 14,98% ot nsobpaxeHuaTa. Nlonsama
yacT OT HafnpaB/IEHMETO Ha 6pa3gute Ha
HOCHOTO oOrfiegasio npu m3cregsaHata
nopoga € B HanpaB/ieHMe ,B paBHa
cTeneH” (nanwWiapHUTE JIMHUM Ce Hacou-
BaT KbM YC/IOBHa OucekTpuca Ha brbna
CK/IIOYEH MeXAy Bbpxa Ha HOCHOTO
ornefano W UeHTpasiHo-oceBaTa CUMeT-
pus Ha pgepmatornudga). B cTpoexa Ha
aepmarornnca Ha nopogata Ab6epaunH
AHryc npeobnagaBat cnabo wusBuTME
6pa3gun (89,44%). MNMONOXEHNETO Ha IbH-
KiTe Npu u3cnefsaHa nopoja B NOBEYETO
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photographic methods were applied.
The terms used are in accordance

with the International Veterinary
Nomenclature - Nomina Anatomica
Veterinaria.

The data were processed using the
methods of variational statistics using the
Statistika-2000 program and presented in
tables.

RESULTS AND DISCUSSION

The colouration of the nasolabial
plate is specific for each cattle breed
(Sirotina and Baranov, 2010). The colour
of the nasolabial plate in the test animals
of Aberdeen-Angus breed is a deep black
with different shades and, more rarely,
gray to gray-ash. There is a halo (circle)
around the nasolabial plate of relief, black,
covering hairs. Black colour with different
shades was observed in 82% of the
animals tested or 38 animals, while the
remaining 18% or 8 animals had a grey
and brown ash colour on the nasolabial
plate. Depigmentation was not observed
in any of the animals tested.

The frequency of occurrence of
different morphological features of the
dermatoglyphic structure of the nasolabial
plate of calves of Aberdeen-Angus breed
is presented in Table 1.

The calves under study were
characterized by the predominance of
loose structure of dermatoglyph - 85.02%,
whereas only 14.98% of the images had
consistent structure. A great part of the
direction of furrows of the nasolabial plate
in the tested breed is in the "equal
degree" (the papillary lines are directed to
a conditional bisectrix of the angle
concluded between the tip of the
nasolabial plate and the central axial
symmetry of the dermatoglyph). The
slight bent of the furrows was
predominant (89.44%) in the construction
of the dermatoglyph of Aberdeen-Angus
breed. The position of the folds in the
tested breed was symmetrical (95.53%) in



cnyyaii e cumeTpuyHo (95,53%).

B cTpoexa Ha gepmarorniica Ha
AbepanH AHryckata mecofaiHa nopopga
npeobnagasat enuncute (91,68%), MHO-
robrofiHUUnTE (94,35%), KbCUTE NEHTU
(76,54%) a no-cnabo npeactaBeHu ca
abvnrute neHtu (51,49%), BanAuute c
06TSKKM (28,75%) W NUenHUTE KyTWIAKK
(7,71%).

most cases.

The ellipses (91.68%), polygons
(94.35%), short stripes (76.54%) were
predominant in the dermatoglyphic
construction of Aberdeen-Angus meat
breed, whereas less common were the
long stripes (51.49%), the rollers with
stretches (28.75%) and bee boxes
(7.71%).

Ta6svua 1. YecTtoTa Ha CpellaHe Ha pas/iMyHU MOPIOOTMYHN OCOGEHOCTU Ha
AepMatornudHaTa CTpykTypa npu Tefnieta oT mM3criegpaHata nopoga A6epavH

AHryc, B %

Table 1. Frequency of occurrence of different morphological features of the
dermatoglyphic structure in calves of Aberdeen-Angus breed, in %

deHOoKoMMIEKECH
Phene complexes

Mopopa/Breed

AbepanH AHryc
Aberdeen-angus

Twvn Ha cTpykTyparta/Type of structure,

%

PexaBa/Loose 85,02
MnbTHA/Consistent 14,98
HanpaBnieHue Ha 6pa3agnte/Direction of furrows %

B paBHa cteneH/Equal degree 51,93

Ot Bbpxa B rosisma cteneH/From the top at a high degree 27,54

Kbm nepudrepusatal/To the periphery 20,53
M3BuTOCT Ha 6pasante/Curve of furrows, %

CwunHo nssutu/Highly curved, % 10,56

Cna6o n3sutun/Slightly curved, % 89,44
MNonoxeHue Ha rbHKMTE/POosition of folds, %

AcumeTpuyHu/Assymetrical 4,47

CumeTpuyHn/Symmetrical 95,53

dopma Ha BanoseTe (posikute)/Shape of shafts (rolls), %

[bnrv neHTu/Long stripes 51,49

Kbcu neHtun/Short stripes 76,54
Enuncu/Ellipses 91,68
MHorobrsnHuum/Polygons 94,35
MyenHm KyTuiikn/Bee boxes 7,71
Bansuu c o6tsxkku/rollers with stretches 28,85

Mpu wun3cnegBaHute TeneTa oOT
nopopgata AbepavH AHryc ce otbensssa
BMCOKa YecToTa Ha cpeljaHaHe Ha gep-
maTtoTun ,JbpBo-knoHKa” (45,6%), cnea-
BaH OT pgepmatotun ,Knac” (21,7%).
OcTtaHanuTe ABa AepMartoTvna nokassart
6/IM3KN CTOMHOCTM W CNeAHOTO npeacTa-
BsiHe: gepmaroTtun “KopoHa” (17,5 %) un
aepmarotun "3bpHO” (15,25%).

JepmarotunsT JbpBO-K/I0HKA" Ce
Xapaktepusupa c gobpe n3paseHa BepTu-

A high incidence of dermatological
type 'Tree-twig' (45.6%) was found,
followed by dermatotype 'Class’ (21.7%)
in Aberdeen-Angus calves. The other two
dermatological type show similar values
and the following presentation: 'Crown’
dermatological type (17.5%) and 'Grain’
(15.25%).

Tree-twig' dermatological type is
characterized by a well-defined vertical
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KasiHa 6pasga (CTBO/) OT KOATO, Ha /1SBO
W Ha OACHO Ha pasfinyHa BUCoYMHA U3n-
3aT OTAEeNHW, eOUHNYHN UK pa3fBOeHU
6pasgu.

Jepmatotnnst  “Knac” nokassa
pas3nosioXeHWe Ha KOXHWUTE POoNKNn B
KOHMrypaums knac Ha XWTHO pacTeHue.
JIvHunTe Ha ueHpasiHaTa 4YacT Ha knaca
ca pasnosioXeHn BepTUKanHo. [MbHKuUTe
ca c dopma Ha enuncu, peguun wau
nocnu.

Mpn  gepmatotTunsT  “KopoHa”
NnoToK OT 6pa3an (NMUHUK) 1311M3a OT Noj,
panuyHu BINKU OT efHa Touka. MbHKUTE ca
pas3nosioXeHn pagmnasHo.

JepmatnnbT “3bpHO” Ce xapakTe-
pusnpa CbC CBLBKYNMHOCT OT pa3CesHu no
uanarTa NOBbPXHOCT HA HOCHOTO OT/efa-
10 OKPBINIEHN IbHKM BbLB BUJ Ha 6paja-
Buun. CpeLlaT ce Masiku, CpegHn 1 rone-
MU IbHKU.

O6eKkTUBEH MnokasaTesl 3a pascTe-
Xa W pa3sBUTUETO Ha Teneta OT BCsAKa
nopofa e TAXHOTO >XUBO Tersio. Xapak-
TEpPUCTMKA Ha XXMBOTO TErs0 Ha uscnej-
BaHWTe Teneta C pasMyeH Tun Ha
aepmarornnca ot nopogata AbepauH
AHryc e gageHa B Tabnumuya 2.

K1MBOTHUTE C pasfiMyHn fnepmarto-
TUNU Ha HOCHOTO Orfieano ce pasnuya-
BaT MO XWBO Ters0, WHTEH3UBHOCT Ha
pacTtex n ekctepuop (ApxaHkosa, 2002,
CupoTuHa, 2012).

C Hait-ronsima BesiMumHa Ha maca-
Ta Ha TA/10TO Mpu paxjaHe ca TeseTa C
JepmaTtoTtunose “'bpBO-K/I0HKA” n
“"Knac”. Ta3n 3akoOHOMEpPHOCT ce 3anassa
W MpU KOHTPONHOTO MNpeTerfnisgHe npu
OTOMBaHe Ha 0CeEM MeceyHa Bb3pacT, Cb-
otBeTHO 180,3 kg n 179,51 kg (P<0,05).
Ha pgBaHageceT Meceua C Hai-gobbp
pe3ynTaT, 3HauMTeNIHO nNpeBb3X0oXAall,
ocTaHa/IMTe JepMmarunose e AepMaroTu-
nbT "KopoHa”. Ha 18 meceua XnBoTHUTE
c nepmartotun “AbpBO-KNOHKA” Ce Xapak-
Tepusnpar c cpefHa XuBo Terno ot 482,9
kg n npeBb3XoX4aT No TO3U aHao0rMyeH
nokasarten tenertara ¢ tun “Knac” ¢ 9,4
kg, ™an “3bpHO” ¢ 15,8 kg u Tmn
“"KopoHa” ¢ 18,2 kg (P<0,05).

furrow (trunk) from which emerge single
and split furrows to the left and to the
right, at different height.

'Class’ dermatological type shows
the location of the skin rolls in a
configuration of a cereal plant. The lines
of the central part of the class are
arranged vertically. The folds are in the
form of ellipses, rows or scales.

A flow of furrows (lines) emerges
from different angles from one point in
'Crown’ dermatological type. The folds
are radially arranged.

'‘Grain’ dermatological type is
characterized by a set of scattered wart-
like, rounded  wrinkles  scattered
throughout the surface. Small, medium
and large folds occur.

An objective indicator of the growth
and development of calves of each breed
is their live weight. Characteristics of the
live weight of calves examined with
different types of dermatoglyphs of
Aberdeen-Angus breed are given in
Table 2.

Animals with different
dermatoglyphic types of the nasolabial
plate differ in live weight, growth rate and
exterior (Arzhankova, 2002; Sirotina,
2012).

The highest birth live weight were
found in calves with 'Tree-twig' and
'Class’ dermatoglyphic  types. This
regularity is also preserved in the control
weighing at eight months of age, 180.3 kg
and 179.51 kg, respectively (P <0.05). At
twelve months, 'Crown’ dermatological
type exceeded the rest of the others.

At 18 months of age, animals with 'Tree-
twig’ dermatological type were
characterized by an average live weight
of 482.9 kg and exceeded the calves with
'Class’ by 9.4 kg, 'Grain’ by 15.8 kg and
'Crown’ by 18.2 kg (P<0.05).
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Tabnuua 2. XpakTepucTuka Ha XMBOTO Tersi0 Ha TesieTa OT nopogata AbepauH
AHryc ¢ pasfnMyeH TMn Ha gepmarornnda
Table 2. Characteristics of live weight of Aberdeen-Angus calves with different

type of dermatoglyph

Bb3pacT Ha Tun Ha pepmatornudal/Type of dermatoglyph, %
XXUBOTHUTE JbpBO-KNoHKa Knac KopoHa 3bpHO
Age of animals Tree-twig Class Crown Grain
n=21 n =10 n=8 n=7
Mpun paxgaHe 26,6+0,39 25,67+0,22 24,5+0,46 23,9+2,20
At birth
Ha 8 meceua 180,3+2,69 179,51+0,40 170,6+1,55 177,5+0,34
8 months
Ha 12 meceua 242,6+1,18 241+1,37 251,6+1,47 240,6+0,71
12 months
Ha 18 meceua 482,9+1,31 473,5+1,68 464.7+3,06 467,1+0,59
18 months
P< 0,05
Hawwute pesyntatn kopecnogmpat Our results correspond with the
C paHHuTe nonyyeHun ot by Trofimenko | data obtained by Trofimenko and

and Vininchuk (1987) npu Teneta ot
nopogara A6epavH Adryc wu Kalinin
(2014) npu Teneta oOT YepseHo-
LapeHara nopoga.

N3BOAN

B pesynrtar Ha BogeHaTta AbAroro-
OVllHa  cenekuMss npu  uUscnensaHvTe
MBXKW rosefa oOT nopogata AbepauH
AHryc He ce HabnwogaBa nposisa Ha
aepmarotvun ,KomMou“ B pasniMyHute My
pa3sHoBMAHOCTU. BepTukasiHaTa OCHOBHa
6pasga npu nopogata AbepanH AHryc e
passButa CpaBHWUTENIHO €nabo, a MHOro
yecto u otcbeTBa. [lpu npoy4ysaHuTe
Teneta ce Habnwgasa BUCOKa cpella-
HOCT Ha pAepmatuvna ,[bpBO-K/IOHKA” -
45,6%, cnegsaH ot gepmartoTtuna ,Knac” -
21,7%. OctaHasnMte pABa AepmaroTuna
rnokaseaTr CpaBHWUTENIHO 6/M3KM  CTOINA-
HocTu: gepmarotun ,KopoHa” - 17,5%, a
gepmarotun ,3bpHO” - 15,25%.

W3cnegsaHveTe  gepmMartoTunose
MOXe Aa 6baaT M3No3BaHu 3a NAeHTUGu-
KaumaTa v nacrnoptusaumnsita Ha X1BOTHU-
Te N KaTo Mapkep npu cenekuuAtTa Ha
nopogara.

Vininchuk (1987) for Aberdeen-Angus
calves and Kalinin (2014) for Red and
white calves.

CONCLUSIONS

As a result of the long-term
selection of male animals of Aberdeen-
Angus breed, no traces of
'Combo’dermatological type was found in
its various varieties. The vertical main
furrow in ’'Aberdeen Angus' breed is
relatively poorly developed and very often
absent. The studied calves showed a high
incidence of 'Tree-twig’ dermatological
type with 45.6%, followed by 'Class’ with
21.7%.

The other two dermatological types show
relatively similar values: 'Crown’ with
17.5% and 'Grain’ with 15.25%.

The study on the dermatological
types might be used for the identification
and passportization of animals and as a
marker in breed selection.
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PE3IOME

LUenta e mnscnegsaHe Ha Bb3MOX-
HOCTUTE 3a MHTerpupaHe Ha nyenapckute
CTONaHCTBa, B KAYeCTBOTO MM Ha WHTer-
patopu, U NPou3BOAHUTE OT TOBa pesy-
Tatu. Korato 3emepenckute cTonaHCTBa
ca uWHTerparopu, Te wumar no-roaemu
Bb3MOXHOCTU 3a Cb3fiaBaHe Ha NpoayKTu
C BUCOKa JobGaBeHa CTOMHOCT, No-go6pu
nosvumn 3a npoaykToBa W nasapHa auvBep-
cudmkaums, U Mo-rosiiM KOHTPOS BbpXy
npoLecute Ha peannsaums Ha NpPoU3BeEX-
JaHuTe npogyktn. Tl Kato oTaenHute
3emMefie/ICK/ CTOMAaHCTBAa, BK/IHOUYUTENHO Y
nyenapckmuTe ca no-mMasnkv v ¢ Mno-HUcKa
KOHKYPEHTOCNOCOBHOCT U peHTabunHocT
OT He3eme/esickuTe, Te MoraT Ja Brs3aTr
B poffTa Ha WHTErpaTtopu Ha KpynHu
obefMHeHUA cnepn  WHTeErpupaHe upes
capyxasaHe w/vnu koonepupaHe. Copy-
XeHusTa Kato hopMMn Ha XOPU3OHTasTHA 1
BEpTUKaNHa MHTerpauuns, BAUAAT Cbllec-
TBEHO BbpXY 6Bu3Hec cpeparta — nocpeg-
HULM, KOHKYPEHTK, 3aKoHoAaTeHa 6a3a u
apyrn. Te ocurypsiBaT nasapHa u gpyra
NHGopMaLWsa, Kakto U AOCTbMN A0 HOBU
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SUMMARY

The am is to explore the
possibilities for integrating beekeeping
farms, as integrators, and the ensuing
results. When farms are integrators, they
have greater capacity to create high
value-added products, better product and
market diversification positions, and
greater control over the production
processes of manufactured products.

Since individual  farms, including
beekeeping farms, are smaller and less
competitive and less profitable than the
non-agricultural farms, they can play the
role of integrators of large associations

after integration through association
and/or cooperation. Associations, as
forms of horizontal and vertical

integration, have a significant impact on
the business environment
intermediaries, competitors, the legislative
base and others.

They provide market and other
information as well as access to new



nasapu U CerMeHTW, Ype3 KOOpAMHUPaHU
CbBMECTHM AENCTBUSA Ha nasapa mexay
TEXHWUTE 4/eHoBe, KoeTo e hopma Ha
CbBMeCTeH MapkeTuHr. KoonepaTuBbT Nos-
BOJISIBA OCbLUECTBSIBAHETO Ha AENHOCTH,
KOUTO CaMOCTOSTENIHOTO MYenapcko CTo-
MaHCTBO He MOXe — MogAbpXaHe Ha Bu-
COKM W MOCTOSAHHM KO/IMYecTBa U Kadec-
TBO, Cb3JaBaHe Ha Aobpe o6opyaBaHu U
crneynanmManpaHmn LeHTpPoBe 3a npepaboT-
Ka U TbproBusl, Cb3gaBaHe Ha NYenHU ”
APYyrv NpoAyKTU C BUCOKa fobaBeHa CTol-
HOCT 1 nevasnba, A4OCTbLN A0 NEPCNEKTMB-
HV nasapu. KoonepatuBbT € eAHO OT cpef-
cTBaTa 3a NpeofosisiBaHe Ha TEexXHOsorny-
HaTa M MapkeTMHroBaTa M30CTaHa/IOCT Ha
GbNrapckMTe NYeslapcku CTonaHcTBa.

KntouoBu AyMU; nyenapcku
CTONaHCTBa, WHTEerpaTopun, nNpoaykTn C
BMCOKa gobaBeHa CTOMHOCT, KOHKYPEHTO-
CMOCOBHOCT, peHTabusIHoCT

yBO/[,
Mopagu peguua 06eKTUBHU NPUYN-
HY B BOMLUMHCTBOTO OT CayvyauTe posnsTa
Ha MHTerpaTopu B arpocekTopa U3mbJiHs-
BaT NpeayMHO He3emeaesickv npeanpus-
T™MA 1 abpxasarta (Lyubenov, 2018). He-
3aBMCYMO OT TOBa NuYeslapckute CTonaH-
cTBa TpabBa Aa NOTbPCAT Bb3MOXHOCTU
Ja BnsA3aT B pondATa Ha WHTerparopwu,
3aW0TO MMaT pas/iyHn Lenu n nHTepecu
OT MOCOYEHUTE WHTEerpaTtopu, Tbil KaTo
OCHOBEH TexeH HepjocTaTbK e, 4ye npe-
BpbLUAT 3emefesiCkMTe CTonaHcTea npe-
OVMHO B [OCTaBuMuM Ha CypoBuHW. B
cnyyamTe Korato 3emefesickute CTonaH-
CTBa ca MHTerpaTopu, Te umat no-rofemu
Bb3MOXHOCTU 3a Cb3JaBaHe Ha NPoAayKTU
C BuUCOKa Job6aBeHa CTOMHOCT, No-go6pu
no3vuMn 3a MpoAykToBa M NasapHa [Au-
Bepcudnkaums, 1 no-ronsiM KOHTPOs Bbp-
Xy npouecuTe Ha peasM3aums Ha npous-
BEXJaHUTe NpoaykTu. 3aroBa Luenta e
nscnefBaHe Ha Bb3MOXHOCTUTE 3a UHTETr-
pvpaHe Ha nyenapckuTe CTOMAaHCTBA, B
KayecTBOTO UMM Ha uWHTerpaTopu, w
Npoun3BOAHNTE OT TOBA pe3yTaTtu.
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markets and segments through
coordinated joint market actions between
their members, which is a form of joint
marketing. The cooperative allows the
implementation of activities that the
independent beekeeping farm cannot
perform- maintaining high and constant
quantities and quality, creating well-
equipped and specialized processing and
marketing centres, creating bee products
and other products with high added value
and high profit, access to promising
markets. The cooperative is one of the
means for overcoming the technological
and marketing backwardness of the
Bulgarian beekeeping farms.

Key words: apiculture /
beekeeping farms, integrators, high value-
added products, competitiveness,
profitability

INTRODUCTION

For a number of objective reasons,
in most of the cases, the role of
integrators in the agricultural sector is
played mainly by non-agricultural
enterprises and the state (Lyubenov,
2018). Nevertheless, beekeeping farms
must seek opportunities to take on the
role of integrators because they have
different goals and interests than the
abovementioned integrators, since their
main disadvantage is that they turn
agricultural farms mainly into simple
suppliers of raw materials. In the cases
when farms act as integrators, they have
greater opportunities to create high value-

added products, better product and
market diversification positions, and
greater control over the production
processes.

Therefore, the purpose is to explore the
possibilities for integrating beekeeping
farms, in their quality as integrators, and
ultimately - to explore the ensuing results.



MATEPWNAN N METOAW

Kato nHchopmaLmoHHa 6a3a marte-
pranu ca M3non3BaHu fAaHHW OT 6paH-
LIOBMTE OpraHusauuu, 3akoHogartenHara
ypenba v cneumanusmpaHnte nutepartyp-
HA WU3TOYHMLMW, KaKTO W Ab/TOrOAULLIHM
uscnefBaHua Ha aeTopa B cfepata Ha
arpomapkeTtuHra (Lyubenov, 2016). W3-
non3saHWTe MeTOAM Ha Wu3cnefBaHe
BK/IIOYBAT KOMIM/IEKCHOTO CbyeTaBaHe Ha
WHAYKUWA, OefyKuus, rpynupoBka, cpas-
HeHne, aHanus, CcuHTe3, abcTpakums,
KOHKpeTu3aLuus, aHanorus, mogenupaHe,
hopmanimzauus, HabnwoaeHve.

PE3YJITATU N OBCBXXOAHE

Tbil KaTO OTAE/HUTE 3eMEfEsICKM
CTOMAHCTBA, BK/KOUUTENHO M MYenapcku-
Te ca No-Maslku 1 € NO-HNCKa KOHKYPEHTO-
CNOCOGHOCT 1 PEeHTabUNHOCT OT He3eme-
JenckiTe, Te Morat Aa Bnss3ar B ponsita
Ha MHTerpaTopu 3a chopMmpaHe Ha Kpyn-
HY o6eAnHeHNs NpeanMHO cref UHTErpu-
paHe B XOPWM30HTA/IEH NMaH yYpes3 capyxa-
BaHe n/nnv Koonepupaxe.

COpyXeHusTa Kato MHTerpaTopu
B cekTop MNuenapctBo

BpaHwoB/TE OpraHu3auMm Kato
npothecuoHasnHn copyKeHNs 1 06LLHOCTY
Ha nyesapvTe UMaT BaxkHa pPons 3a opra-
HM3MpaHeTO Ha paboTHM cpewm 1 cemu-
Hapy No HaUWOHA/HU, MEXAYHapOoaHW ©
6paHLwWoBKN npobnemn; obxanBaHeTo Ha
Nof3aKkoHOBM M HOPMATUBHU aKkToBe, Npo-
TMBOPeYalll Ha WHTepecuTe Ha OTpa-
Cb/1a; OCBLLIECTBABAHETO Ha perucrpa-
LMOHHN 1N KOHTPONHN QOYHKUUK; OUHAHCK-
paHeTo Ha nyesapckuTe NPov3BoAUTENN;
YTBbpX/JaBaHeTo Ha cTaHAapTy 3a Kadec-
TBO Ha NuyenHarta MpoAyKuus; nosyvyasa-
HEeTO Ha akTyasiHa nasapHa MHgopmaLms;
ocurypsisaHeTo Ha nasapHa Npoaykuus B
Heo6XxoAMMOTO KO/IMYECTBO M Ka4yecTBO;
OCDbLUECTBABAHETO Ha AUPEKTEH KOHTAKT C
noTpeéutenute; OCUrypsiBaHeTo Ha npu-
CbCTBME B WHTEPHET; NoArnomaraHeTo Ha
JocTbna [0 uyxau nasapw; dopmupa-
HeTO Ha cpeja 3a MHOBaLuW; nocTuraHe-
TO Ha MNO-BUCOKM MPOAAXKHWN  LEHMU,
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MATERIAL AND METHODS

Data from branch organizations,
legislation and specialized bibliographic
sources, as well as the long-term
research of the author in the domain of
agro-marketing are used as the
information base for this study (Lyubenov,
2016). The research methods used
include the complex combination of
induction, deduction, grouping, comparison,
analysis, synthesis, abstraction,
concretization, analogy, modelling,
formalization, and observation.

RESULTS AND DISCUSSION

Since individual farms, including the
beekeeping farms, are smaller, less
competitive and less profitable than the
non-agricultural farms, they can play the
role of integrators for forming large
associations, mainly after horizontal
integration through association and/or
cooperation.

Associations as integrators in
the Beekeeping sector

Branch organizations such as
professional associations and
beekeepers’ communities play an

important role in organizing workshops
and seminars on national, international
and sectoral issues; the appeal of by-laws
and regulations contrary to the interests of
the industry; performing registration and
control functions; financing of beekeepers;
the adoption of quality standards for bee
products; obtaining up-to-date market
information; market provision of products
in the required quantity and quality; direct
contact with consumers; providing online
presence; facilitating access to foreign
markets; the creation of an innovative
environment; achieving higher sales
prices, profits, etc.

The various forms of association,

such as chambers, federations,



neyasba u MHOIo Apyru.

PasznuuHute opMm Ha capyxa-
BaHe KaTo Kamapu, nanartu, degepauuu,
acoumauuu, Cblo3n 1 4pyru, Moxe fa ce
perncTpmupar Karto capyxeHus no 3akoHa
3a lopugnyecknuTe simua Cc HectonaHcka
uen (3K0IHL). Hanpumep cnep, npoMeHn
B 3akoHa 3a XWBOTHOBBLACTBOTO nNpes3
2010 r. HauunoHaneH mneveH 6opg v MNpo-
OyKTOB 60opfA 3a fiiua, nTuye U 3aeLko
Meco ca PerucTpuvpaHy KaTo CAPYXeHus
no 3HOJ/IHL. Bbnpeku ye HAKOW OT cAapy-
XEHusATa NO TO3N 3aKOH CbAbpXaT B
HaVMEHOBaHMETO CU U AYMMU Kato K/TbeC-
Tepu, KOMTO CbLLO MoraT ga 6baart peruc-
Tpupart no 3K0JIHL,, Te peanHo Moxe n ga
He ca TakvBa, BBLMPEKN ye obeduHsBaT
npeacrtaBuTeNy Ha pasnnyHu GpaHLloBe.
COopyxeHustTa Ha 6paHLoBUTE OpraHun3a-
uuM morat fa OCbLLecTBABAT KOOPAUHU-
paHn CbBMECTHU [ENCTBUSA Ha TexHuTe
Y/sleHoBe Ha nasapa, KOeTo peasiHO e
hopMa Ha CbBMECTEH MapKeTUHT. 3bpHO-
Npou3BOACTBOTO, KaTo eAuvH OT  Haii-
cybcuampaHvTe cektopu B bbarapusa uma
M Hali-MHOIO HaLWOHa/IHO MpefcTaBeHu
COPYXEHUsi, KOMTO OTCTOsBAT HEroBsuTe
MHTEpecK, OCHOBHO 3a noseuye cybcunamu.

B u3BecTHa CTeneH KaTo cApyxe-
HWS Ha 3eMefesiCku Mpou3BoauTenn yHk-
uuoHmpar u OpraHusauunTe Ha npoun3Bo-
antenn (OM) n F'pynute Ha npoussoauTe-
nn (I'M). Te Tpa6Ba ga OTroBapsiT Ha M3uUC-
KBaHVMATa Ha Hapegba Ne 12 ot 5 maii
2015 r., 3a ga nonseat (YMHAHCOBO NOf-
nomaraHe no O6wara arpapHa nosmnTrkKa
OAINl Ha EC 2014-2020 r. Hapep6aTa
M3KCKBa fAa ca perucTpupaHu Kato eHo-
JIV4eH TbProseL, TbProBCKO APYXeCTBO
UM Koonepaumsi, obxsallaikn n TeXHUTe
acouvaumm n mMexpgy-bpaHLioBM opraHu-
3auuu, T.e. capyxeHus. Ol BkiouBa Hali-
Manko wecT, a [Tl Hail-masiko 4yeTupwu
YsieHa OT perncTpupaHv 3eMefesicku npo-
n3BoguTenIM No 3akoHa 3a nognomMaraHe
Ha 3emMegenckute npoussogutenun. Orl
TpsbBa Ja peanusupar Ha nasapa
NPOAYKLUMSA Ha CTOMHOCT He MOo-Masiko oT
50 000 nB., a Tl 3a He no-manko ot 25
000 nB., 3a Aa 6baaT cybcmampaHu.

30

associations, unions and others, may be
registered as associations under the Non-
Profit Legal Entities Act (NPLE). For
example, following changes in the
Livestock Act in 2010, the National Dairy
Board and the Egg, Poultry and Rabbit
Meat Board were registered as
associations under the NPLE.

Although some of the associations under
this law contain in their name the word
‘cluster’, which can also be registered
under the Law on Non-profit
Organizations, they may not actually be
such, even though they bring together
representatives of different branches.

The associations of the branch
organizations can carry out coordinated
joint actions of their members on the
market, which in reality is also a form of
joint marketing. Grain production, as one
of the most subsidized sectors in Bulgaria,
has the largest number of nationally
represented associations, which uphold
its interests, mainly for more subsidies.

To some  extent, Producer
Organizations (POs) and Producer
Groups (PGs) also function as agricultural
associations. They must comply with the
requirements of Regulation Ne 12 of 5
May 2015 in order to receive financial
support under the Common Agricultural
Policy of the EU 2014-2020.

The regulation requires that they be
registered as a sole trader, a trade
company or a cooperative, including their
associations and inter-branch
organizations, i.e. associations.

The POs include at least six members,
and the PGs- at least four members of
registered farmers under the Farmers
Support Act. In order to be subsidized the
POs have to sell on the market at least
BGN 50,000 worth of production, and the
PGs- at least BGN 25,000.



Pa3nnuHuTe koonepaTvBHU CblO3
CbLLO ca hopMa Ha CAPYXEeHUs Ha 3eme-
[enckuTe Npou3BoauTENN, HO 3aKOHbBT 3a
Koonepauumnte M3puYHO M Tpetupa kato
koonepaTtusu — Un. 54. (3). 3a yupepasisa-
He Ha Koonepauus ce U3nckBat MUHUMYM
cefemM [feecnocobHu M3MYeckn mua.
KnbcTepute cblyo ca hopma Ha capyxe-
HME Ha 3emMefesicku n Heseme[escku
Npon3BOAMTENN, KATO Hai-4ecTo pasnuy-
HUTE eBpOo-NporpamMm U3NCKBaT MUHUMYM
cefem 4vneHa. Te morat ga 6bgaT peruc-
TpupaHu no 3akoHa 3a 3afb/hKeHuATa u
porosopute, No THProBCKUSA 3aKOH U NO
3K0/IHL. CnepoBatenHo capyxeHuaTa
Ha 3eMefesiCku 1N HeseMenesiCKu npous-
BOAMTENN MoraT aa 6baart perncrpmpaHu
Ha OCHOBaTa Ha pas/iMyHa HopmaTtuBHa
6a3a, CboOpasHO LeMTe M Bb3MOXHOC-
TWUTE 3a ynpaB/ieHNe U KOHTPOJI, Hamans-
BaHe Ha faHb4yHOTO 6peme, NMos3BaHe Ha
cybecnanm n ppyru KpuTepun.

Kato now npumep 3a capyXeHue
OCbLLECTBABASIO CbBMECTHM LEHOBU Aeli-
CTBWSA Ha NasapuTe Ha NTuye Meco 1 Anua
B NPOTMBOBEC Ha 4. 9, an. 1 oT 3akoHa
3a 3almTa Ha KOHKypeHuusta MOXeM Aa
nocounm Cbto3a Ha NTULeBbANUTE B Bbn-
rapus (CMNB). B CMb yyacteaT ronemu u
WHTErpypaHn Apyxecrtsa OT MPOU3BOA-
CTBOTO, MpepaboTkata M TbproBusATa Ha
nTMye mMeco u siua. Mo uHMymaTnBa Ha
ClMNbB w»n HeroBu uneHoBe e y4ypedeH WU
MpoaykToB 6opa 3a Aua, OTU4E U
3aewko Meco. Cnep oGxasiBaHe B 3akKo-
HoycTaHoBeHNA cpok npe3 2010 r. Bbp-
XOBHUAT afMUHUCTPATUBEH CbA NOTBBP-
XAaBa HaM4MeTo Ha kapTesn He camo B
obnacTtTa Ha sgiiyata U NWIEeLWKOTO Meco,
HO U NpW MJISAKOTO, O/IMOTO, Xns6a. Bbn-
pekn ye EBponeiickata M HauuoHasHata
ObpXaBHa NoNuTMKa CTUMyNupaT capy-
)XaBaHeTO B arpo-cekTtopa, Bce oue nun-
cBaT 4o6pu npumMepun 3a HaUMOHaUTHO npeg-
CTaBEHU COPYXEHUS Ha ObArapcky nue-
Napckn 1 Apyrn CTONaHCTBa, KOUTO OCb-
uiecTBsiBaT CbBMECTHW OENCTBUA Ha Ha-
LUOHA/THUA 1 MeXAYyHapoaHMTE nasapu.

CapyxeHussTa cb3gasaT npeanoc-
TaBKN 3a peasim3npaHe Ha CbBMECTEH Map-
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The various cooperative unions are
also a form of farmers’ associations, but
the Law on Cooperatives explicitly treats
them as cooperatives - Art. 54. (3). A
minimum of seven able bodied individuals
are required to set up a cooperative. The
clusters are also a form of association of
farmers and non-agricultural producers,
and most of the wvarious European
Programmes require a minimum of seven
members. They can be registered under
the Law on Obligations and Contracts,
under the Commercial Law and under the
Law on Non-profit  Organizations.
Therefore, farmers’ and non- agricultural
associations can be registered on a
different regulatory basis, in accordance
with the objectives and opportunities for
management and control, reduction of tax
burden, use of subsidies and other
criteria.

The Union of Poultry Breeders in
Bulgaria (UPBB) can be given as a bad
example of an association that carried out
joint pricing actions on the markets for
poultry meat and eggs in contravention of
Art. 9, (1) of the Competition Act. Large
and integrated companies involved in the
production, processing and marketing of
poultry meat and eggs are involved in the
UPBB. At the initiative of the UPBB and
its members, a Product Board for eggs,
poultry and rabbit meat was established.
Following an appeal within the statutory
deadline in 2010 the Supreme
Administrative  Court  confirmed the
existence of cartels not only in the domain
of eggs and chicken, but also in sectors
such as milk, oil, and bread. Although
European and national state policies
stimulate the association in the agro-
sector, there are still no positive examples
of nationally represented associations of
Bulgarian beekeepers and other farms
that carry out joint actions on national and
international markets.

The associations create
prerequisites for realizing joint marketing,



KETUHr, KnbcTepusaumsa n apyru opmu
Ha Konabopauus. Te umaT Bb3MOXHOCTU
Ja npenopbysat, cbrnacysar U Koopau-
HMpaT NOMUTUKUTE U cTpaTernmTe Ha oT-
pacbsa C HauuoHasnHaTa arpapHa nosiu-
Tka. OCHOBHAaTa 4acT OT CAPYXeHuATa U
OpaHWOoBUTE OpraHM3aunM B POAHOTO
nyenapctBo He ca f[ob6pe pasButy,
YTBBbPAEHN W HaLMOHA/IHO NpPeACTaBEHMU.
Myenapckute cTonaHcTBa KaTto MO-Masiku
N MO-HEKOHKYPEHTOCMOCOOHM OT CTOALM-
Te Ha BXOoZa M u3xoda MM [OCTaBuMuM,
npepaboTeaTenn 1 TbpProeuy TpsibBa ga
ce 06eguHAT, 3a da ouenedat v npocne-
pupaT. 3aToBa nuyenapckiTe NpPou3BOAU-
TENN B CbBPEMEHHUA rnobanunsmpal, ce
CBAT 1 Naslapu TpsibBa ga gelicTeaT BCe
no-Manko WHAMBMAYasHO U BCe MoBedve
nog dopmata Ha npodecuoHanHa
O6LLIHOCT, B KOSITO BCEKU OT TAX MOXe Ada
neyenu 4oBepuve, BUSHNE 1 3aKpuna.

CapyxeHusata (6bpaHwiosute opra-
HM3auun) umart onpegensiuia ponas 3a no-
yCMnewHoTo paspaboTBaHe W npunaraHe
Ha CcekTopHu (bpaHwoBK) cTpateruun. Ha-
LUMOHATHUAT cekTop M4yenapctBo ce Xa-
pakTepu3upa ¢ MHOro apebHn n gedwpar-
MEHTMpaHy  6GpaHLIoBM  opraHusauuu,
nopagy KoeTo NUncea capyxeHve nuaep,
KOeTo Aa pa3paboTu cekTopHaTa UM cTpa-
Tervsa. Mpepsna pakTa, Ye HAMa Takasa
HaUMOHa/IHO npeAcTaBeHa 6GpaHwoBa
opraHmsauusi, KosiTo fAa cbrnacyea W
KOOpAuHMpa cTpaTerMmTe Mexay MWKpPOo
HMBO, T.e. NueslapckuTe CToMaHcTBa W
MaKpO HMBO — HalMoHasiHaTa MKOHOMMKA,
Bb3HMKBAT MHOrO KOHQI/IMKTU MexXay ue-
Te Ha HaluuMoHasHaTa arpapHa nonntu-
Ka 1 uenmTe Ha nyesiapcknTe CTonaHCcTBa,
KaKkto ¥ KOH(/IMKTM B  U3MNOM3BaHUTe
WHCTPYMEHTU 3a TAXHOTO peanunsvpaHe —
cybenamm n gpyrm qOMHaHCOBW CpeacTBa.
ToBa npeau3BMkBa pasxvLeEHME Ha
OFPaHMYEHN PECYPCM HAa HaUMOHAaNHO U
0Tpac/ioBO HMBO W OrpaHM4yaBa [ocTbna
[0 nasapu, B pe3ynTtar Ha koeto 6b/i-
rapckoTO MYeNapcTBO He MOXe Aa peasun-
3upa noteHyuana cu.

Hanimuneto Ha HaunoHanHoO npeg-
CTaBEHO MYenapcko cApyXeHue, yTBbp-
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clustering and other  forms of
collaboration. They have the ability to
recommend, align and coordinate industry
policies and strategies with the national
agricultural policy. The main part of the
associations and branch organizations in
the domestic beekeeping are not well
developed, established and nationally
represented. Beekeeping farms, being
smaller and less competitive than the
suppliers,  processors and traders
positioned upstream and downstream
from them, must come together in order to

survive and prosper. Therefore,
beekeepers in today's globalized world
and markets must act less

individualistically and increasingly in the
form of a professional community in which
each of them can earn trust, influence and
protection.

Associations (branch organizations)
play a decisive role in the more successful
development and implementation of
sectoral (branch) strategies. The National
Beekeeping Sector is characterized by
many small and defragmented branch
organizations, which is why there is no
leading association to develop their
sectoral strategy. Due to the fact that
there is no such nationally represented
branch organization that aligns and
coordinates the strategies between the
micro-level, i.e. beekeeping farms, and
the macro-level - the national economy,
there are many conflicts between the
goals of the national agricultural policy
and the goals of the beekeeping farms, as
well as conflicts in the instruments used
for their realization - subsidies and other
financial tools.

This causes waste of the limited
resources at national and sectoral level,
and limits the access to markets, and as a
result the Bulgarian beekeeping cannot
realize its potential.

Having a nationally represented
beekeeping association, recognized as a



[JEHO KaTo finaep B HaUMOHaNHUA CEKTop
MuenapcTso, Le nma KnwyvoBa pons npu
OTCTOSIBAHE HA HEroBuUTe MHTEpecu 1 no-
cTMraHe Ha no-gobpu ueHn Ha npousse-
OeHVTe nuyesiHu NpoaykTu. To e rapaH-
TMpa no-gobpa 3awmuTa Ha UHTepecuTe Ha
OTAesIHUTEe nN4YenapckM CToMaHcTBa, OT
WHOVBMUAYANIHOTO MM [OroBapsiHe ¢ no-
CpefHVLUM U TbProBLUM Ha eapo U Ape6Ho.
Hanpumep cblo3bT Ha nyeniapckute opra-
Hu3zaumm B Cbpbus, exerofHo opraHu3n-
pa Tbpr npes uskynysawuTe npeanpus-
TUS, Ha KOMNTO Te HaggasaT, U camo npes-
NOXWNUTE Hal-BUCOKM LEeHW, nosyyasaT
npaBoTO Aa W3KYNnyBaT MYENHUAT me[ Ha
cpbbckute nuenapn (Panchev et al.,
2014). ToBa nokasBa, 4Ye HaLUMOHA/IHO
npeactaBeHaTa 6paHLloBa opraHusauuns
ocurypsiea focTbn A0 No-Aobpu nasapwu.
JNvuncata Ha 6paHLloBa opraHusauus, T.e.
capyxeHue nuaep, Koeto aa obeanmHsea
BCUYKM Nyenapu, e cepuoseH npobnem 3a
6barapckus cektop MNMuenapcrso.
VictopuaTa Ha pasButue Ha capy-
XeHusiTa B 6b/rapckoTo nyenapcTso no-
KasBa, 4Ye Korato Te ca 6unm gobpe pas-
BWUTU, N TO Ce e passuBasio gobpe. Mbp-
BOTO MYenapcko ApyxecTBo B bbirapus
ce cb3gasa npe3 1896 rogmHa, a Herosa
OCHOBHa Llen e npemMuHaBaHe KbM TEXHO-
NIorvs Ha oTrnexjaHe Ha nuyesmTe B pas-
60pHM Kowepun. Ha 19 asryct 1899 r. ce
cb3faBa M MbpBaTa HauMoHaHa nyenap-
cka opraHusaumsa. lpe3 1910 roguHa B
Cochusa ce nposexaa MbpBUAT CbOOP Ha
CNaBAHCKUTE nyenapym U ce cb3gaBa
Anvcnasua — Cbi3 Ha nyesiapckuTe opra-
HM3auMn OT cnaBsHCKUTe cTpaHu. Cref
ToBa [MbpBaTa U BTopata CBETOBHU BOWA-
HW cnupat ToBa pasBUTME W HacTbNBa
CbTpeceHue 3a Lenns nyenapckn cektop
B Bbvnrapua. OT cpeparta Ha 60-te Ao
Kpas Ha 80-Te roavHM N4yenapcrsoTo B
Bbnrapusa e B cepuoseH nogem. bbarap-
CKMAT nyenapckn cbo3 obeauHsasa 50
000 nuenapwu, opraHmsmpaHu B Hag 1 600
nuenapckn apyxectsa (Panchev et al.,
2014). bbarapua pgoctura Ao LWECTO
MACTO B CBETa No Npov3BOACTBO Ha Me[,
B kpasa Ha 1989 r. 3ano4ysa cmsHa-
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leader in the national beekeeping sector,
will play a key role in upholding its
interests and achieving better prices for
the bee products produced.

It will ensure better protection of the
interests of individual beekeeping farms
compared to individual negotiation with
intermediaries, wholesalers and retailers.
For example, the Union of Beekeepers’
Organizations in  Serbia  annually
organizes a tender for the merchants who
bid, and only the highest bidder has the
right to buy bee honey from Serbian
beekeepers (Panchev et al.,, 2014). This
shows that the nationally represented
branch organization provides access to
better markets. The lack of a branch
organization, i.e. a leading association
that unites all beekeepers, is a serious
problem for the Bulgarian beekeeping
sector.

The history of the development of
the associations in the Bulgarian
beekeeping shows that when they were
well developed, it developed well. The first
beekeeping association in Bulgaria was
established in 1896 and its main purpose
is the transition to bee breeding
technology in collapsible hives. On 19
August 1899 the first national beekeeping
organization was established. In 1910, the
first Slavic beekeepers' gathering was
held in Sofia and Apislavia, a union of
beekeeping organizations from Slavic
countries, was created. After that, the
First and the Second World War stopped
this development and there was a shock
for the whole beekeeping sector in
Bulgaria. From the mid-1960s till the late
the 1980s, beekeeping in Bulgaria was in
a serious progress. The Bulgarian
Beekeeping Union brings together 50,000
beekeepers organized in more than 1,600
beekeeping associations (Panchev et al.,
2014). Bulgaria reaches sixth place in the
world for honey production.

At the end of 1989 the economic



Ta Ha MKOHOMMYeckus mogen B burapus,
a CblOo W pasuenneHve B HalMOHaTHUA
nyenapckn cbio3, kato npes 90-Te roguHun
spOEeHeTo" Ha nyenapckn cuvo3n B bbn-
rapus npugobmsa MacoB Xapakrep, U
cbllecTtByBaT 4-5 M noBeye nyenapcku
opraHusauum, KouTo npeTeHaupar ga ca
HauuMoHanHu. Hactbnea nepuog Ha
ynagbk Ha O6barapckoto n4yenapcrso.
Jopu n cnepn npuemaHeto HM B EC npes
2007 r. mpouechbT Ha pasefuHeHue npo-
Ob/hKaBa KaTo HAKOJIKO Nyesiapcky opra-
HM3auun npeTeHaupar 3a cTaTtyT Ha Ha-
LWOHa/THN, HO peasiHO JHEeC HAMa TaKbB
yTBbpAeH nugep. Jiuncata Ha eAuHHO
npeacTaBuTe/ICTBO Ha CEKTOpa Hapyluasa
KOMYHMKauMATa C Abpxasara, Tbii kaTo
TA HAMA KbM KOro fa ce O0ObpHe.
Bbnrapckute nyenapu ca npuHygeHu ga
ce cnacssar rnoeguHWYHoO — He Morart ga
Ce BK/oYaT aKTMBHO B 3aKoHoAaTesiHuTe
npouecu B cTpaHarta, He morar fga ce
3aWMTAT MpU OTpaBsiHEe Ha nuyesmTe OT
necTuunan, He moraT fa BAUAAT Ha Ha-
LMOHa/THUTE LieHN, HAMAT npeacraBuTen-
CTBO Ha €BPOMNEeNCcKo HWBO, 3aTPyAHeEH e
[OCTbMa UM A0 MeXAyHapo4HWN nasapu.

3emepgenckure B
cekTop lNyenapcTeo

Mpe3 1915 r. ce cb3gasar NbpBUTE
nyenapckn koonepauuun B bBbnrapus, Ha-
yesno c koonepauusTta ,Hekrap - Cogua"
(Panchev et al., 2014). HeiiHaTa dpyHKUUS
e 6una ga 6bae OCHOBEH NOCPeHUK Npu
TbprosuaTa U M3HOCA Ha Mef U BOCHK.
Pa3nonarana e cbC COOGCTBEH LEX 3a 13-
paboTBaHe Ha BOCBHYHM OCHOBM, Nuenap-
CKW WHBEHTap W KOWepW, Kakto N CbC
cobCcTBeHa aAMVHUCTpaTMBHA crpaja B
ueHTbpa Ha Codwmsa. Tasm Koonepauus B
Nnpoab/DKEHME Ha Tpu AeceTunetus [o
1945 r. e 6una egHa [ob6pe PYHKLMOHU-
palwa v B/MATEsTHa CTOMaHCKa CTPYKTypa.
WcTopuaTta nokassa, 4e UMEHHO Cb3ja-
BaHeTO Ha Koonepauum OPUEHTUPaHN KbM
nasapa, T7.e. OT MapKeTWHroB TuM, nocra-
BSi HAYa/10TO Ha MKOHOMWYECKOTO W opra-
HW3aLWOHHOTO pasBUTME Ha NuYenapcTso-
TO B bbarapus.

Koonepaunn

34

model in Bulgaria began to change, as
well as the divide in the national
beekeeping union. In the 1990s, the
"offspring” of beekeeping unions in
Bulgaria became widespread, and there
are 4-5 or more beekeeping
organizations, who claim to be national.

The period of decline of Bulgarian
beekeeping has begun. Even after
Bulgaria’'s accession to the EU in 2007,
the process of separation continues as
several beekeeping organizations claim
national status, but in reality today there is
no such an established leader. The lack of
a unified representation of the sector
impairs communication with the state as it

has no one to turn to. Bulgarian
beekeepers are forced to survive
individually — they cannot be actively
involved in the national legislative
processes, they cannot protect

themselves against bee poisoning by
pesticides, they cannot influence national
prices, they are not represented on
European level, and their access to
international markets is difficult.

Agricultural cooperatives in the
Beekeeping sector

The first beekeeping cooperatives
have been established in Bulgaria in
1915, headed by the “Nectar - Sofia”
cooperative (Panchev et al., 2014). Its
function was to be a major mediator in the
trade and export of honey and wax. It had
its own workshop for the production of
wax bases, beekeeping equipment and
beehives, as well as its own
administrative building in the centre of
Sofia. For three decades, until 1945, this
cooperative was a well-functioning and
influential economic structure.

History shows that precisely the creation
of market-oriented cooperatives, of
marketing type, initiated the economic and
organizational development of
beekeeping in Bulgaria.



Cneg 1945 r. ronemnte nyenapckn
cTonaHcTea B bbarapusa ca KOHLUEHTpU-
paHu npeavMHO B TpyAoBO KOOMepaTtus-
HUTe 3emepencku crtonaHcTBa (TK3C) u
ArpapHo npomunennte komnaekcn (ArK),
a npe3 50-te roamHnm Ha XX Bek ce
cb3faBa U LleHTpasHMAT KoonepaTuBeH
cbto3 (LUKC). Mpe3 80-Te roanHn B bBbra-
pus e umMano OokKo/no 770 Xua. nNYenHu
Kowepa, npousBexpawm okosio 15 000
ToHa mef roguwHo, 300-400 ToHa BOCHK,
4 TOHa nyenHo Maeuuue, 8 ToHa nyeneH
npawley, 3 ToHa npononuc, 10 kg nyenHa
oTpoBa, 120 000 nuenn maiikn (Panchev
et al., 2014). ToraBa Te3n pe3ynrtartu nosu-
uuoHmpart 6barapckoTo N4enapcTBo Kato
e[lHO OT BoOjeluTe B CBeTa. To ce e
NoAKpPensano OoT Cepuo3Ha Hay4yHo-uscne-
foBaresicka AeHOCT, 1 ce e n3yyasasio B
HSIKOSIKO YHMBEpcUTeTa U crneuuannsmpaHiu
TEXHUKYMU. [bpxaBHaTa NoauMTMka e CTu-
Myfnupasia HeroBoTo YCTONUYNBO pasBUTHE.

Cnepn cmsaHata Ha MKOHOMMUYECKUS
Mofen npe3 1989 r. HacTbMBa Nepunog Ha
ynagbk Ha O6barapckoto n4yenapcrso,
Kato B cpegaTa Ha 90-Te roguHn 6poAT
Ha nuyesHUTE cemeicTBa HamasnsBa Hap
[ABa MbTY 3a CPaBHUTESIHO KpaTbK Nepuop,
OT 0Ko/Mo 5-6 roguHu. B 6barapckoTo
n4yenapcTBoTo He ca hopMupaHu Koone-
pauun fopu OT MNPOU3BOACTBEH TwM,
BbMNpPEKN 4Ye ca 6uUIM edHM OT Hail pas-
npocTpaHeHUTe B OCTaHa/MTe oTpacau
Ha HaweTo 3emegenve. Easa npe3 2016

r. € ydypefeH koonepaTMB Ha LecCT
6uonoruyHn npomssoautens “Bulgarian
Organic Foods" ¢ 4 500 «kowepa

(www.capital.bg, 20.05.2016). NcTopusata
nokassa, 4ye efHu OT Hali-ronemuTe u yc-
MeLHn nyenapcky opraHusalmm Ha cBe-
TOBHAaTa CLgeHa ca koonepatusu — qopeH-
ckata France Miel, rpbukata Sithon, kaHaga-
ckaTa Bee Maid n amepukaHckaTa Suebee.
VcTopuaTa Ha nocoyeHuTe no-rope
KoonepaTusy 3ano4ysa c 06eguHsABaHe Ha
nuesiapckmMTe CTONaHCTBa 3a 3akynysaHe
Ha WHBEHTaAp U CbLOPDBXEHUSA 3a MPOU3-
BOJCTBO M OMakoBaHe Ha MnyesiHuTe npo-
OYyKTU. HAKoM OT KoonepaTuBuTe NPOU3-
BeXJaT M COBCTBEHW BOCBHYHW OCHOBMU,
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After 1945, the large beekeeping
farms in Bulgaria were concentrated
mainly in the Labour Cooperative
Agricultural Farms (LCAF), and in the
Agrarian and Industrial Complexes (AIC),
and later, in the 1950s, the Central
Cooperative Union (Ccu) was
established. In the 1980s, in Bulgaria
there were about 770,000 bee hives
producing about 15,000 tons of honey per
year, 300-400 tons of wax, 4 tons of royal
jelly, 8 tons of bee pollen, 3 tons of
propolis, 10 kg of bee venom, 120,000
queen bees (Panchev et al., 2014). At that
time these results positioned Bulgarian
beekeeping among the world leaders. It
has been supported by serious research
activities and has been taught at several
universities and specialized technical high
schools. State policy has stimulated its
sustainable development.

After the change of the economic
model in 1989, a period of decline of
Bulgarian beekeeping occurred, and in
the mid-1990s the number of bee families
decreased more than twice in a relatively
short period of about 5-6 years. In
Bulgaria, beekeeping did not even form
production cooperatives, although they
were some of the most common ones in
the other sectors of Bulgarian agriculture.
Only as late as 2016, "Bulgarian Organic
Foods"- a cooperative of six organic
producers was established with 4,500 bee
hives  (www.capital.bg,  20.05.2016).
History shows that some of the largest
and most successful beekeeping
organizations globally are cooperatives -
the French “France Miel”, the Greek
“Sithon”, the Canadian “Bee Maid” and
the American “Suebee”.

The history of the aforementioned
cooperatives begins with the integration of
the beekeeping farms in order to
purchase inventory and equipment for the
production and packaging of bee
products. Some of the cooperatives also
produce their own wax bases, beehives,



Kowepu, obopyasaHe n gp. Mo-ronamoTo
NPOM3BOACTBO Ha MYesIHW NPOAYKTU MOo3-
BO/MIsABA pas3paboTBaHETO Ha MHOrO HOBWU
nyenHn u Apyrn nNpoayKTu npaLed,
npononauc, kpemoobpaseH men, Men C
DKUHDKUUA M kaHena, nutueTa wu
COCOBE OT Mef, KO3METWMYHU MNPOAYKTU,
Typuctudeckn ycnyrm u gp. Bnocneg-
CTBME Ce u3rpaxga v 6paHfi, KoeTo Boan
[0 pa3no3HaBaeMOCT Ha MYesiHuTEe Mpo-
OYKTU Ha KoomepaTvBa, B pe3ynatar Ha
KOETO TbPCEHETO YCTOMYMBO HapacTBa.
Hakpasi koonepatuBuTe 3acunBaT BUSHUE-
TO CM Ha nasapa, nocTurar no-BUCOKM
LEeHW 1 peanm3npar no-sucoka nevasnoa.

Myenapckute cTONaHCTBa, KOUTO
(QYHKLMOHMpPAT CaMOCTOATE/IHO Mpous-
BeXJaT CpPaBHUTENIHO OrpaHWyeHu Kato
KO/IMYECTBO, KA4YEeCTBO M NPOAYKTOBa rama
nyenHyn Npogyktu. Te nmart cpaBHUTENHO
HMCKa CTENEH Ha MexaHu3auus Ha Npomns-
BOZCTBEHMTE MPOLLECU WU Ha MPOM3BOAM-
TEeNHOCTTa Ha Tpyda, PECNEKTUBHO U BU-
coka cebecToMHOCT. M3nuTBaTt TpygHOC-
TW CBbP3aHU CbC CbXpaHsABaHETO Ha
nyenHUTE NPOAYKTN, TPAHCNOPTUPAHETO U
HaMyMpaHeTo Ha KynyBauu 1 nasapu. Hsa-
MaT pecypcu 3a paspaboTBaHe Ha MHOBa-
TUBHMW MYeNHU NPoAyKTN. He um gocTturat
MHBECTULUMM 3a npepabdoTka WU usrpaxpga-
He Ha cob6cTBeH 6paHa. Tesu chakTopu
NpUHYXgaBaT OTAENIHOTO NYenapcko CTo-
MaHCTBO fAa MpMEME HUcKaTa LeHa Ha
TbpProBUWTE, KOUTO UMAaT OCUTYPEH TpaH-
CMOPT 1 MHpacTpykTypa 3a pasdacosa-
He 1 nakeTupaHe Ha Mefa W Ap. NyYenHu
NPOAYKTW.

Mpeob6nagaBawo  Ape6HUAT U
CpefHUAT xapakTep Ha ObarapckuTe nye-
napcku CcTonaHcTBa orpaHuyaBa CWJ/THO
[oCTbMa MM A0 BbHLWHM nasapu, 3aloTo
He ca B CbCTOsSIHWE fda npegnaraT ycToii-
Y“BO TOSIEMM W €OHOPOAHWU MapTUan
nyenHn npodyktu. Cnaboct Ha Obarap-
CKOTO MYenapcTBO € MpPOU3BOACTBOTO
OCHOBHO Ha CYypOBUWHW C HWUCKa fobaBeHa
CTOMHOCT 3a HauuoHasHUTE opraHusa-
LUWOHHU Nasapu — NpegumMHoO Mef 1 cpas-
HUTE/THO MO-PAAKO AP. NYENHU MPOLYKTU.
3aroBa OrpomMHaTa 4acT OT W3HOca ce
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equipment, etc. The larger volumes of bee
products allows the development of many
new bee products and other products -
pollen, propolis, creamy honey, ginger or
cinnamon honey, honey drinks and
sauces, cosmetic products, tourist
services, etc. Subsequently, a brand is
being created, which leads to the
recognition of the bee products of the
cooperative, resulting in a steady increase
in demand. Ultimately, cooperatives
increase their influence on the market,
achieve higher prices and make higher
profits.

Self-sufficient beekeeping farms
produce relatively limited apiculture
products when it comes to their quantity,
quality and product variety. They have a
relatively low degree of mechanization of
production  processes and labour
productivity, and respectively- high prime
cost. They have difficulties in storing bee
products, transporting them and finding
buyers and markets.

They do not have the resources to
develop innovative bee products. They
lack the investment to refine and build
their own brand.

These factors force the individual
beekeeping farms to accept low prices
offered by traders who possess transport
and infrastructure for portioning and
packaging honey and other bee products.

The predominantly small- and
medium-sized nature of Bulgarian
beekeeping farms severely restricts their
access to foreign markets because they
are unable to sustainably offer large and
homogeneous batches of bee products.
The weakness of the Bulgarian
beekeeping is that it mainly produces raw
materials with low added value for the
national organizational markets - mainly
honey and comparatively less frequently-
bee products. Therefore, most of the
exports are realized by traders of barrels



peanusmpa OT TbProBUM BbLB Bapenw,
KOUTO U3MbJIHABAT POsATa Ha cbbuparten-
HV NMYHKTOBE 3a yepsBaHe Ha napTuauTe
OT pas/INyHN NYesiHn NpoAykTh. Hesbs-
MOXHOCTTa Ha HaLMoHaHuA cekTop Mue-
NapcTBO fa peanmsvpa KpaeH noTpebu-
TeNCKM nNpoaykT, npeHacsa pobaseHaTta
CTOWHOCT Jasiey no Bepurata — Tbprosed,
BHOCWTEN, npepaboTearen, AUCTpubyTop
1 TbproeeL, Ha ApebHO 3a4 rpaHuLa.
[lobpe opraHM3npaHuAT Koonepa-
TUB npeafiara Bb3MOXHOCTW 3a MnoBuLa-
BaHe Ha KayeCcTBOTO, Ype3 BbBexXjaHe Ha
CUCTEMM 3@ HErOBOTO YyrpaB/ieHne, KakTo
N Npexof OT KOHBEHLUMOHA/IHO KbM 6K1O-
NIOrMYHO nyenapcTeo. Ocurypssa obmMsAHa
Ha onuT 1 nposBexpga 0byyeHus, 3a pas-
BUTWE Ha HOBW MYESTHN 1 APYrY NPOLYKTY
n ycnyru. OcbluecTBsiBa AMCTPMOYLNS Ha
HOBM Nasapu C aKTUBHA KOMYHUKaLMOHHA
nonuTuKa. YTBbpAEHWTe koonepaTusu
UMaT MO-CU/IHW NO3ULMM Ha HauVOHasTHM-
Te N MeXAyHapoAHUTE OPraHn3aunoHHN 1
noTpebutesnckM nasapw, cneacteve Ha
KOeTo peanusupar npoaykumsaTa cu npu
Mo-BUCOKM LEHNW W MO-HUCKa LeHoBa
BONATUMHOCT. B MHOro koonepartmsu ce
noemar 1 OCUTYpPOBKUTE Ha Y/ieHOoBeTe, U
ce wu3Nnawar rMnoCTOSAHHU eXeMeceyHn
poxogn. WHamBuAyasHOTO — Myenapcko
CTOMaHCTBO HE MOXe [a ce cnpasu camo
C BCUYKO TOBa@, 3al0TO M3WCKBA rosiemu
WHBECTULMN N KOMMETEHLNN.
KoonepatuBbT € oOpraHusaumoHHa
hopma Ha OU3Heca, KOATO npepara
LLUIMPOKN BB3MOXHOCTW. MogobHa CTPYKTY-
pa, BbBefeHa B paboTel, By, MOxXe ada
CW MO3BO/N AeHOCTMN, KOUTO camMocTosATeN-
HOTO MYesiapcko CTOMAHCTBO HE MOXe —
cneumanu3npaHo Npou3BoACTBO, NOALLP-
XaHe Ha MOCTOAHHMW KoInYecTsa U Kayec-
TBO, MapKeTWHI nnaHupaHe, [OCTUraHe
[0 [JaneyHn WM NepcrnekTMBHU nasapwu,
nogabpXXaHe Ha TbProBCKM M eKcnepTeH
ekun, cb3haBaHe Ha [obpe obopyaBaHu 1
cneuvanu3vpaHyi LEHTPOBE 3a W3BMua-
He, npepaboTka 1 pascacoBaHe Ha nyen-
HWTe NpoaykTu. Ha ocHoBaTa Ha UWHTer-
pauusita u gumeepcudmkaumaTa ce Cb3g-
aBar nyesHW W Apyrv NpoaykTu C no-
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The inability of the national beekeeping
sector to sell the end consumer product
carries the added value far down the
supply chain - trader, importer, processor,
distributor and retailer abroad.

The well-organized cooperative
offers opportunities for quality
improvement through the introduction of
quality management systems, as well as
the transition from conventional to organic
beekeeping. It ensures exchange of
experience and conducts trainings for the
development of new bee products, and
other products and services. It also
distributes to new markets through an
active  communication  policy. The
established cooperatives have stronger
positions on the national and international
organizational and consumer markets, as
a result of which they sell their products at
higher prices and lower volatility of prices.
Many co-operatives also pay their
members’ insurance and pay a constant
monthly income. An individual beekeeping
farm cannot cope with all this by itself

because this requires  significant
investment and competence.
The cooperative is an

organizational form of business that offers
wide opportunities. Such a structure of
working can afford types of activities that
a stand-alone beekeeping farm cannot -
specialized production, maintaining
constant quantities and quality, marketing
planning, reaching distant and promising
markets, maintaining sales and experts’
teams, setting up well-equipped and
specialized centres for the extraction,

processing and packaging of bee
products.
Based on the integration  and

diversification various beekeeping and
other products are created with higher



BMCOKa Aob6aBeHa CTOMHOCT M nevasnba.
KoonepatuebT e cpeAcTBO 3a Npeofons-
BaHe Ha TexHoJjiorMyHaTa M nasapHara,
T.e. MapKeTUHroBata W30CTaHas/IOCT Ha
MHOFO OT HalluTe NYenapckn CTonaHcTea.

B mapkeTuHr koonepaTtvBuTe nye-
napckute ctonaHcTBa obeavHsABaT CUIU-
Te cu 3a No-ycnewHy npogaxom Ha usna-
Ta WM Ha 4yacT OoT npoaykuusita. MNoctu-
raHeTo Ha Tasu Uen M3UCKBa W3BbPLU-
BaHETO Ha onpejesieHn MapKeTUHr yHkK-
uuM OT KoomnepaTUBMTE KaTo CbbupaHe u
akymy/nimpaHe Ha nuyesiHuTe NpoayKTH,
copTupaHe, onakoBaHe, OpaHauMpaHe W
apyrn. Cnopef, cTeneHTa, B KOATO Mapke-
TUHT KOOMnepaTmBy U3MbAHABAT NOA00OHM
(OyHKLMK, Te ca Tpu OCHOBHW BuUaa
(Lyubenov, 2016):

- KoonepaTtvBU, KOMTO AeiicTear ca-
MO KaTO areHTu 3a npogaxkba Ha nyesHu-
Te 1 Apyru. NPOAYKTU Ha CBOWTE Y/IEHOBE;

- KoonepaTtvBU, KOUTO He camo Cb-
6upat, akymynupar u copTupaTt, HO 1 13-
BbpLIBaT NMbpBUYHA 0O6pabOTKa Ha nyen-
HUTE 1 OPYrn. NPOAYKTH;

- KoornepaTvBK, KOUTO pasnonarart
C npepaboTBaTesIHA MOLLHOCTK, CKNaf0BU
6a3u, TPaHCNOPTHM CpeacTBa, MarasmHHa
Mpexa u gpyrn. Te ca camocTosTeNHu
OGU3Hec-eAVHNUM, Cb3[afeHN OT nuyesnap-
CKUTE 1 ApYrn CTONAaHCTBA, Y MHOTO YecTo
ce pas3BuBaT B MOLUHW NPOV3BOACTBEHN U
MapKeTUHr  eAUHMLM, OKa3Baliy CUHO
B/IMSIHWNE BbpXy Nasapa Ha onpegeneHu
NYenHyn 1 Apyru NpoayKTu.

3a yypefsBaHeTO Ha koornepauus
ca Heo6Gxoaumu cefem  AeecrnocobHu
dmsmyeckn nuua. Koonepauusata e opu-
OMYECKO /Mue ¢ NPOMEH/IMB Kanutasl u ¢
NPOMEHNNB OpOIl 4YNeHOBe, KOUTO ca
OrpaHM4yeHo OTrOBOPHM [0 pasmepa Ha
asnosuTe MM BHOckW. Koonepauuute ca
0CcBOOOAEHN OT JaHbLM M TakCu BbLB
Bpb3Ka C TAXHOTO obpa3lyBaHe, npekpars-
BaHe, /IMKBUAMPaHE U faHbK BbpXY ANBU-
peHta (Commercial Law, 2018). Koonepa-
TMBHATa opraHusauusa CbObpXa KakTo
npegMMmcTBa, Taka W Hegoctarbuu. Mpu
pasHopofHa CTpyKTypa W unHTepecu Ha
YfieH-koonepaTopuTe Bb3HUKBAT MHOIMO
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added value and profit. The cooperative is
a means of overcoming the technological
and the market/marketing backwardness
of many Bulgarian beekeeping farms.

In the marketing cooperatives,
beekeeping farms join forces for more
successful sales of all or part of their
production. Achieving this goal requires
the accomplishment of certain marketing
functions by the cooperatives such as the
collection and storage of bee products,
sorting, packaging, branding, etc.

According to the degree to which
marketing cooperatives perform such
functions, they are of three main types
(Lyubenov, 2016):

- cooperatives that only act as
agents for the sale of bee and other
products to their members;

- cooperatives that not only collect,
accumulate and sort, but also carry out
primary processing of bee products and
other products;

- cooperatives that have processing
facilities, warehouses, vehicles, a retall
network, etc. They are stand-alone
business units created by beekeeping and
other farms and very often develop into
powerful production and marketing units
that have a strong influence on the market

for certain beekeeping and other
products.
Seven capable individuals are

needed to set up a cooperative. The
cooperative is a legal entity with variable
capital and a variable number of
members, who have limited responsibility
according to the amount of their
contributions. Cooperatives are exempt
from taxes and fees related to their
establishment, termination, liquidation and
dividend tax (Commercial Law, 2018).

The cooperative organization has both
advantages and disadvantages. There are
conflicts of goals due to the diverse
structure and interests of the members of



uenesn kKoHdauktn. Mpu cnaboctn B
Npon3BOACTBOTO U Ka4yecTBOTO € TPyAHO
Aa 6bAe HakaszaH HSKOW YneH, a MU3K/Y-
BaHeTo My OT KoonepaTusa Kpue pryckoBse.
Bbnpekn TOBa peguua  3emMenesicku
KoonepaTueBm npeacTaBnsaBat eekTuBHU
yrpaB/IEHCKN CTPYKTYpU U npegsarat Ha
nasapa BUCOKOKAYeCTBEHW MYesHN 1 Ap.
NPOAYKTW.

MapKeTuHr koonepatMBuTe umart
cnepgHuTe npeauMcTea;

- ypes3 TAX 3HAYUTESNIHO ce YBenu-
yaBa nasapHata cuia Ha uHgusBuayan-
HWTE 3emMefesiCKM CTOMaHCTBa — Myenapcku
W Opyrv, KOETO BaXW B MO-CU/IHA CTENeH 3a
NO-KOMMIEKCHUTE MapPKETUHT KoornepaTnBuK;

- Te nosBonsBaT MOCTUraHeTo Ha
onpegesieHa NPouM3BOACTBEHA U Mapke-
TMHrOBa €e(EeKTMBHOCT, HamasnsiBaHe Ha
cebecToHOCTTa U MapKeTUHIoOBUTE pas-
XO4M Ha eavHuuLa NpoAayKuus, peannsu-
paHe Ha MKOHOMUK OT Mallaba;

- paswmpsBaTr Bb3MOXHOCTUTE 3a
3acunBaHe Ha cneunanm3aumnsaTa, KoOHLeH-
TpaumsaTa u gusepcudmkaumnaTa, Kakto u
npuiaraHeTo Ha pasivyHU MHULNATUBU
3a nofobpsiBaHe Ha ka4yecTBOTO.

OCHOBHMTE HegocTaTbLM Ha Map-
KETUHI KoonepaTmBuTe ca:

- MPUCBLMAT Ha KOOMEpPaTMBHOTO
OBWKEHVE [EMOKPaTU3bM U NPUHUMMBT
“e[lMH YoBeK efuH rnac” pasmveart cunata
Ha KooMnepaTMBHUTE WHCTUTYUMU. Me-
HUDKMBHTBT Ha KOOMEepaTuBbT € MPUHY-
[JeH TBbpAe YecTo Aa 3awumrasa NpoTMBo-
peynBmTE NHTEPECU HA CBOMTE UYNIEHOBE;

- B N4YenapcTBoTO M MO NPUHLMN B
3emefenveTo, e No-TPyAHO Aa ce KOHTPO-
iMpa KO/IM4eCcTBOTO M KayecTBO Ha Mpo-
aykumsata. CbOmpaHeTo Ha NPOAYKTUTE OT
MHOXECTBO JOCTaBUMLM 3aTpyAHsABa OCb-
LLIeCTBSIBAHETO Ha MporpaMu 3a KOHTPO/
Ha KayecTBOTO. Bbnpeku ye mmat goro-
BOp C KooMmepaTtuBa, Korato Tekyliata na-
3apHa KOHIOHKTypa npegoctasn No-go6pu
Bb3MOXHOCTM 3a WHAMBUAYyaSIHA peanu-
3auns Ha NpoayKUMATa, OTAEHN YNeHOBe
HapywasaT [forosopa W 3aTpygHsBsart
nasapHaTa AeinHocCT;
nyenapute u 3emegenuure no
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the cooperative. In the case of
weaknesses in production and quality, it is
difficult to penalize a specific member of
the cooperative, and his exclusion from
the cooperative bears risks. However, a
number of agricultural cooperatives are
effective management structures and offer
high quality bee products and other
products on the market.

The marketing cooperatives have
the following advantages:

- they significantly increase the
market power of individual agricultural
farms - beekeeping and other farms,
which is more valid for more complex
marketing cooperatives;

- they enable the achievement of a
certain  production and  marketing
efficiency, reduction of prime cost and
marketing costs per unit, realization of
economies of scale;
expand the opportunities to
enhance specialization, concentration and
diversification, as  well as the
implementation  of various  quality
improvement initiatives.

The main disadvantages of
marketing cooperatives are:

- the typical democratism and the
principle “one person-one vote” in the
cooperative movement blur the power of
cooperative institutions. The cooperative
management is too often forced to protect

the conflicting interests of its members;

- in beekeeping and in agriculture in
general, it is more difficult to control the
quantity and quality of production.
Collecting  products from  multiple
suppliers makes it difficult to implement
quality control programmes. Although they
have a contract with the cooperative,
individual members breach the contract
and impede market activity when the
current market conditions provide better
opportunities for individual product sales;

- beekeepers and farmers generally
find it more difficult to agree to a good



NPUHUMN MO-TPYAHO Ce cbriacasar fja
rnacysar goctarb4yHo gobpa 3annara, 3a
[Ja npuBnekart B ynpas/ieHNETO Ha Koorne-
paTvBa Hali-gobpute cneyuanucTu, nopa-
[N KOETO TEXHUTE Koornepauuy 06UKHOBEHO
nMat no-cnab MeHUIKMBHT U MapKeTUHT.

B Bbarapusa koonepupaHeTo 3ace-
ra € OCHOBHO Ha Npon3BOACTBEHA OCHO-
Ba, nofj hopmata Ha 3emMefesiCku npoms-
BOZCTBEHM Koonepauun. MapKeTuHr KOo-
nepatMBMTE Ha HMBO 3EMEOEsICKO CTO-
MaHCTBO ca ronsMa psgkocT B 6barap-
CKOTO 3emMefenve, BKIOYUTETHO U B
cektop M4yenapcTBo, KbAETO YCTAHOBMX-
Me HaMuMeTo camMoO Ha efuH Koore-
patuB, KOWTO e cb3ganeH npes 2016 r., n
npoagb/kasa fda (QYHKUMOHMPA OCHOBHO
Kato npousBoAcTBEH koonepatms (Capital,
7-13 December 2018). Bce owe B 6bi-
rapckoTo 3emefenie Nunceart yTBbPAEHU
MapKeTUHI KoonepaTuB/M Ha HMBO 3eMe-
[encko cTonaHcTBo. Ha HauMoHanHO Hu-
BO, KaTo MapKeTuHI KoonepaTus Aeiictea
LleHTpanHmaTt koonepaTtuseH cbio3 (LIKC).
KoonepatmBHuTe opraHusauum OT cucTe-
MaTa Ha LIKC (Tbprosusi, NPOMULLIEHOCT,
3emefenvie n ropu, n3kynyBsaHe, TYpuUsbm)
npuTexasaTt 3Ha4YUTENEH MaTepuasieH pe-
Cypc, KOMTO UM ocurypsiea peasiHo Npuche-
TBVE BbB BCAKO HAceNeHo MACTO Y Hac.

LleHTpanHMAT KoonepaTuBEH Cblo3
e yypefeH npe3 1947 roguHa. [Hec ToW
obeanHaBa M 3awMTaBa MHTEPecUTe Ha
119 630 uneH-kooneparopu, 06eanHEHN B
690 koonepauuu, yneHysawm B 29 KOO-
nepatuBHn cbto3a (https://www.cks.bg,
2018). Mognomara opraHM3auWOHHO W
(PMHAHCOBO WMKOHOMWYECKOTO UM pa3Bu-
TMe N OCbLUECTBSBA TbProBcka AENHOCT B
TexeH o6l uHTepec. HeroBata OCHOBHa
OeVHOCT e B cdieparta Ha TbproBusitTa
(Stefanov, 2007), kosaTo npoAb/hkaBa Aa
hopmmpa Hag, 60% OT HeroBuTe NpUxXoau.
LKC wma peructpupaHm wn yTBbpAeHU
Mapku. KoonepaTtusHarta cuctema Ha LIKC
OT 4/IeH-Koonepartopu, koonepauuu, Koo-
nepaTMBHU CHH3M U TbPrOBCKM OpYyXec-
TBa MNpeacTaBnsBa COAMAEH COOGCTBEH
nasap, Kakto M 3HauMMm MapTHbLOpP B
paMKkuTe Ha ysnarta cTpaHa, ¢ no3uuum ga
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enough salary to attract the best
specialists in the management of the
cooperative, which is why their
cooperatives tend to have weaker
management and marketing.

In  Bulgaria, co-operation is
currently mainly based on production, in
the form of agricultural production co-

operatives. Marketing cooperatives of
agricultural farms are very rare in
Bulgarian agriculture, including in the

beekeeping sector, where we have
established only one cooperative, which

was established in 2016, and still
continues to function mainly as a
production cooperative (Capital, 7-13
December 2018).

Bulgarian agriculture still lacks

established marketing cooperatives at the
farm level. At the national level, the
Central Cooperative Union (CCU) acts as
a marketing cooperative. Cooperative
organizations within the CCU system
(trade, industry, agriculture and forestry,
buying, tourism) have significant material
resources that provide them with a real
presence in every Bulgarian settlement.

The Central Cooperative Union was
established in 1947. Today, it unites and

protects the interests of 119,630
cooperative members, united in 690
cooperatives, and members of 29

cooperative unions (https://www.cks.bg,
2018). It supports the organizational and
financial economic development and
conducts business activities in their
common interest. Its main activity is in the
sphere of trade (Stefanov, 2007), which
continues to generate over 60% of its
revenues. The CCU also has registered
established brands. The CCU cooperative
system of cooperative  members,
cooperatives, cooperative unions and
trading companies represents a solid
proper market, as well as a significant
partner throughout Bulgaria, with positions
to negotiate delivery terms.



Joroeaps ycnosusTa 3a f4ocTaBka.
LleHTpa/IHUAT KoonepaTMBEH Cbio3
(LUKC) e peructpupaH no 3akoHa 3a Koo-
nepayuMute M CbilacHO HEro e Koone-
pauusi, KoaTo obeguHsiBa BCUYKM Koome-
paTuBKM B CBOMTE CTPYKTYpW. TOi ocbLyec-
TBSiIBA CbBMECTHU [eCTBMS Ha nasapa,
ype3 obwa WHBECTULMOHHA, (IMHaHCOBA
N MapKeTMHroBa nonuTuka. Mpoussexaa,
n3KynyBea, npepaboTBa 1 6paHanpa 3eme-
[enckn 1 HezeMeaenckn NPoayKTH, npes-
nara TypucTMYecku, 3acTpaxoBaTesiHn U
Apyru ycnyru. B ponsita cv Ha MapKeTuHr
KoonepaTuB NpaBun LieHTpan3nmpaHn goc-
TaBKW U peasnManpa roasma vyact oT CBOu-
Te NpoAyKTM upe3 co6CTBEH TbProBCKU
anapart — cobCcTBeHa KoornepaTuBHa Tbp-
roBcKa Mpexa, XoTesnn, pecTopaHTu u ap.
OcblyecTBsiBa KOOPANHMPAHN CHBMECTHU
[AelicTBMA Ha nasapa Mexay BCUYKM Koone-
paTtmBn B cuctemata Ha LIKC, KOeTo e Koone-
patvBHa thopMa Ha CbBMECTEH MapPKETUHT.
Bbnpekn ronemute nosism OT KOO-
nepatmBuTe, YCTaHOBMXME 4Ye Te MOoYTh
He ce cpewar B 6bArapckoTo nyenap-
cTBO. pouecnTte Ha KoonepupaHe y Hac
npoTvyaT TPYLHO, KaTo MNpUYMHUTE 3a
TOBa Ca KaKTO CYGEKTUBHW, Taka U 06ek-
TUBHWU. BbArapckute nuenapu, BKA. U OC-
TaHanUTe 3eMefenuy UMaT HUcka KynTy-
pa Ha KoornepupaHe KOSTO Hamupa OCHO-
BEH M3pa3 B /iMNnca Ha XefaHue U roToe-
HOCT 3a 06efuHsiBaHe Ha ycunusita. Cna-
60 pa3BuTK ca U BpaHLWOBUTE OpraHu3a-
UMM 1 CbIO3M, U SIMMCBA NYenapcko capy-
XEHue, KOeTo Aa e HaumMoHasIHO npeacTa-
BeHO. HuckaTa cteneH Ha koonepupaHe B
cekTop MuyenapcTBo ce Ab/HKM U Ha NPoo6-
NIeMU C HaUMOHasEH 1 arpapeH xapakTep.
Bbnpekn ye gbpxaBHaTa arpapHa nonu-
TUKa Hacbp4yaBa MHTErpupaHeTo, KaTto npe-
[OCTaBs pas/IMyHN (PMHAHCOBM U ApYrU
CTUMYNK, TS MMa NPOTUBOPEYMBA U Heyc-
TOuMBa HOpMaTUBHa 6asa M MNONUTUKN,
KOUTO 1o orpaHn4yaBsart B HAKOW OTHOLUEHUA.

N3BON

B pe3yntat Ha npoBefeHOTO Wu3-
cnejpaHe 3a MHTerpupaHe Ha n4yenapcku-
Te CTOMaHCTBa 4pe3 CAPYXEHWS N KOOo-
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The Central Cooperative Union
(CCU) is registered under the
Cooperatives Act and according to it is a
cooperative which unites all cooperatives
in its structures. It carries out joint market
actions through a common investment,
financial and marketing policy.

It manufactures, buys, processes and
brands agricultural and non-agricultural
products, offers tourist, insurance and
other services. In its role as a marketing
cooperative it provides centralized
deliveries and sells most of its products
through its own sales structure - its own
cooperative  sales network, hotels,
restaurants, etc. It carries out coordinated
joint  market actions between all
cooperatives in the CCU system, which is
a cooperative form of joint marketing.

Despite the great benefits of the
cooperatives, we found that they are
almost  non-existent  in Bulgarian
beekeeping. The processes of
cooperation in Bulgaria are difficult and
the reasons for this are both subjective

and objective. Bulgarian beekeepers,
including other farmers, have poor
cooperative  culture  which  mainly

manifests itself in a lack of willingness and
readiness to join forces. The branch
organizations and unions are also
underdeveloped, and there is no
beekeeping association that is nationally
represented. The low level of cooperation
in the Beekeeping sector is also due to
problems of national and agricultural
character. Although state agricultural
policy promotes integration by providing
various financial and other incentives, it
has contradictory and instable regulations
and policies that limit it in some respects.

CONCLUSIONS

As a result of the conducted
research on the integration of beekeeping
farms through associations and



nepartveu, morart Aa ce HanpassaT M3Boau
B [1BE OCHOBHW HarnpaBneHus:

MbPBO OTHOCHO CApPYXEeHuATa Ha
nyesiapcky CTOMaHCTBAa KaTto MHTerpaTopu
B cekTop NyenapcTteo:

- JiuncaTta Ha nyesiapcko capyxe-
HUWe, YTBBbPAEHO KaTo /iMAep B HauuoHa-
HUA cektop lMuenapcTBo BbL3NPeEnATCTBA
efIHHaTa My nonutuka. CtpaTterunte wu
nosITUKNTE Ha OTpacksia He ca fJobpe
cbrlacyBaHu U KoopauHupaHu ¢ EBpo-
nelickata 1 HaluoHanHaTa arpapHa-no-
nuTuka. ToBa npeansBukea Lienesn KoHM-
NINKTU U pasxuLLieHne Ha orpaHuyeHu pe-
CypCM Ha HaLMOHa/THO 1 OTPac/oBO HYBO,
a [ocTbna Ao rofiemMmun nasapu e orpaHuyeH.

- COPYXeHusiTa Ha 3eMefenicku U
WHTErpupaHun ¢ TAX Hesemenenckn npouns-
BOAMTENN MoraT aa 6baart perncrpmpaHu
Ha OcHoBaTa Ha pasfnyHa HopMaTMBHA
6a3a, cbobpasHo 6u3HEeC uenute n Bb3-
MOXHOCTUTE 3a ynpasJ/ieHue, npeacrasu-
TE/IHOCT, KOHTPO/ Y HamasnsiBaHe Ha [a-
HBYHOTO Opeme, huHaHcUpaHe u cybecuan-
paHe, 3aBnajsBaHe WM OTCTOsIBAHE Ha
onpefeneH nasapeH A7 U Apyri KpUutepuu.

- COPYXeHusiTa kaTo dopmMn  Ha
XOPU30HTasTHA U BepTUKasIHa UHTerpaLms,
B/IMSAAT  CbLIECTBEHO BbpXy 6usHec
cpepara nocpenHnLK, KOHKYPEHTH,
3akoHogaresiHa 6a3a u ap. Te ocurypsisat
nasapHa v gpyra umHgopmauusi, Kakto u
[OCTBN [0 HOBU Nasapu U CerMeHTu, 4ypes
KOOPOUHMPaHN CbBMECTHW [EWCTBUS Ha
nasapa mexzay TexHuTe 4neHoBe, KOeTo e
hopma Ha CbBMECTEH MapKEeTUHT.

BTOpo OTHOCHO KoOMmepupaHeTo Ha
6bArapcknTe NYenapckm CTonaHcTsea:

- Cb3[jaBAHETO Ha kKoonepauuun c
nasapHa opueHTauus, noctaBs HayanoTo
Ha MKOHOMMWYECKOTO U OpraHu3auuoHHOTO
pasBuTME Ha O6BLArapcKoTo MNyenapcTso.
WcTopusaTa nokassa, ye korato B 6bsrap-
CKOTO MYeslapcTBO € MMasio CUMHWU KOO-
nepaTveu, U TO ce e pasBumBano [obpe.
KoonepaTuBbT € efHO OT cpeAcTBaTa 3a
npeofonsiBaHe Ha TexHonornyHata w
MapKeTuHroearta W30CTaHasIOCT Ha Mnye-
napcknTe cTonaHcTga.

- KoornepaTuBbT MO3BOJMSABA OCb-
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cooperatives, conclusions can be drawn
in two main directions:

Firstly, on beekeeping associations
as integrators in the Beekeeping Sector:

-the lack of a beekeeping
association established as a leader in the
national beekeeping sector impedes its
uniform policy. The strategies and policies
in the sector are not well aligned and
coordinated with European and national
agricultural policies. This causes conflicts
of goals and waste of scarce resources at
national and sectoral levels, and the
access to large markets is limited.

- associations of farmers and non-
agricultural producers integrated with
them can be registered on the basis of
different regulatory framework, according
to the business goals and opportunities
for managing, representation, control and
reduction of the tax burden, financing and
subsidizing, dominating or maintaining a
certain market share and other criteria.

- associations, as forms  of
horizontal and vertical integration, have a
significant impact on the business
environment - intermediaries, competitors,
legislative base, etc. They provide
marketing and other information, as well
as access to new markets and segments,
through coordinated joint market actions
among their members, which is a form of
joint marketing.

Secondly, on the cooperation
between Bulgarian beekeeping farms:

- the establishment of cooperatives
with  market orientation marks the
beginning of the economic and
organizational development of Bulgarian
beekeeping. History shows that when
there were strong cooperatives in
Bulgarian beekeeping, it developed well.
The cooperative is one of the means for
overcoming the technological and
marketing backwardness of beekeeping
farms.

- the cooperative allows to carry out



LLLeCTBSABAHETO Ha AeNHOCTU, KOUTO camo- | activities that the stand-alone beekeeping
CTOATENHOTO NYenapcko ctonaHcTBO He | farm cannot carry out - maintaining high
MOXe — MoAadbpXaHe Ha BUCOKM M noc- | and constant quantities and quality,
TOSIHHW KO/IMYecTBa U Ka4yecTBo, Cb3fdasa- | setting up well-equipped and specialized
He Ha gobpe obopyaBaHu M crneynanm3un- | processing and marketing centres,
paHn LEeHTpOBe 3a npepaboTka M Tbpro- | creating bee and other high value-added
BUS, Cb3flaBaHe Ha n4yesiHM 1 apyru npo- | products and profit, access to prospective
OYKTU C BMCOKa fobaBeHa CTOMHOCT 1 ne- | markets.
yasiba, AOCTbN A0 NEePCNEKTUBHN Na3apu.
- KoonepupaHeTo B 6b/rapckoTo - cooperation in the Bulgarian
3emMegenve ce ocbllecTBsBa nNpeaMmHo | agriculture is carried out mainly on a
Ha npou3BOACTBEHA OCHOBa. Jluncear | production basis. There are no
YTBbPAEHN MapKeTUHr koonepaTuBum Ha | established marketing cooperatives at the
HMBO 3emMefenicko cTonaHcTBo, gopu u | farm  level, even in the simplest
noj, Ha-npocTUTe opraHm3aunoHHn ¢op- | organizational forms, also applicable to
MM, BK/1. U B N4eniapcTBo. Ha HauunoHanHo | beekeeping. At national level, only one
HUBO (PYHKUMOHMpa camo eauH Koonepa- | marketing type  cooperative (CCU)
TMB OT mapkeTuHroB Tun (LUKC) nog Haii- | operates in the most complex
KOMMJ1IekCHaTa opraHusaunoHHa dopma. organizational form.
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