Journal of Mountain Agriculture on the Balkans, vol. 19, 4, 2016, (1-16)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

AKyMynaunoHeH KanayuTeT Ha hoga B noysumTe n
nepMaHeHTHUSA TPEBOCTOW B pas/iIMiyHM parioHN Ha
CpegHute Pogonn n oTpaXXeHMeTo BbpXy NOAHOTO
CbAbpXXaHVe Ha OBYETO N KpaBeTOo MJIAKO, 6A10TO
caslaMypeHO CMpeHe 1 KallkaBasia
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PE3OME

MpoyyBaHeTo BbLPXY o06e3nevasa-
HETO Ha NPEeXVBHWUTE XMBOTHU MO BpeMe
Ha nawa c o paskprBa HECbOTBETCTBUSA
Nno OTHOLeHVe Ha notpebHocTuTe. B
Ha4yanoTo Ha MacuWHUA Nepuos CbAbp-
XaHveTo iof Ha TpeBa He npeBullaBa
50% OT HyXauTe 3a OBLe M KpasBu. To3n
epekT e oueBuaeH 3a pervoHa Ha Cpeg-
HuTe Pogonu. C HanpegBaHe Ha Bereta-
umaTa OT Mall [0 HHM Ce yBe/MyaBa
CbAbpXaHNeTo Ha og B NnBagHa pactu-
TenHocT. 3HauuTeneH cnaj B CbAbpxa-
HWETO Ha iiog ce goctura npes tonm (0.08-
0.12mg/kg CB - MWHUMYM), HE3aBUCUMO
OT HagMmopckaTa B1CoYMHa. Te3n HuBa ca
B pamKkuTe Ha gmanasoHa Ha npegesiHara

SUMMARY

The study on the iodine supply to
ruminants during the grazing period
revealed its irregular pattern.

At the beginning of the pasture period the
iodine content of grass exceeded up to
50% the needs of sheep and cow. This
effect is more evident in the Middle
Rhodope region. With advance of
meadow vegetation from May to June
increased the iodine content in grass
(1000m asl.). Significant decline in the
iodine content was found reaching its
minimum in July (0.08-0.12 mg/kg DM)
regardless of the altitude. These levels
are within the marginal and chronic



06€e3MeYeHoCT U Ha/nume Ha XPOHWUYEH
aecmumt, ¢ Koeto ce nokpueat ot 30 Ao
40% OT HyxauTe Ha opraHu3ma. Ectec-
TBEHO HapylleHusi 6asiaHC Ha IoAHOTOo
npegnaraHe 3acsra He camo (hayHaTa B
[ABaTa pervoHa, HO M CbAbpPXaHNETO Ha
oA B CYypOBO M/ISIKO U M/IEYHU MPOAYKTW.
ToBa Hanara M3noN3BaHETO Ha AOMbJIHU-
TE/IHN KONMM4YecTBa NPUPOLHN NPOTEKTOPU
KaTo of, CeNeH U UUHK B XPaHEHETO Ha
MPEXMBHM XXMBOTHM MO BPEME Ha nawlara,
KOMTO Ca MHOr0 BaXXHM 3a 34paBeTO U
NPOABL/DKATENIHOCTTA Ha XKMBOTa Ha
XXMBOTHUTE, KOUTO Ce OTrIexaarT B eHae-
MUWUYHWN NJIAHUHCKATE PErnoHN.

KntouoBn gymu: iog, pedmymt,
NnoyBuW, pacTeHusi, KpaBe M OBYE MJISKO,
cupeHa, CpegHu Pogonu

YBO/,

NcTopusata Ha ioga 3ano4vHa
C nosiBaTa Ha XXMBOTa U XXUBOTHUTE
“ NpoAb/hKasa C NnpancTopuyeckms
4yoBEeK, YMeTO pas3BuUTUe e 3anoyHa-
no npegun okono 3,5 mMunnoHa wu
NCTOPUYECKU npukI4YBa 3a
10,000-30,000 roguHwn.

EnemMeHTbT € OoTKpuUT npes
1811 r. ot Courtois no Bpeme Ha
nouncteaHe Ha "Kelp Pfannen" c
ropella cepHuUCTa KUCennHa B Ka-
dasn Bogopacnun. Davy and Gay-
Lussac npe3 1814 r. ngeHTUULM-
paT HOBUSA €/IeMEHT N T0 Hapeku
"non"  (BMOMETOBW  KpucTann).
EceHunanuteta ” TOKCUYHOCTTA
Ha 1oga ca O6uanM NoCcTynnpaHu
npe3 1820 r. (Coindet). Npeanssu-
KaHuTe OT NnogHus AeduuuT aHo-
Ma/IMM  Ha WMTOBMAHATa Xnesa
3ayecTasaT B OnpejesieHn pervo-
H/ Ha cBeTa. Te OOGWKHOBEHO ce
Habnwogasa nMpu >KMBOTHUTE U
xopara B [MJI@aHWHCKW panoH W
KOHTMHEHTa/IHW ~ MeCcTOOOUTaHWUS.

deficiency range and provide for 30 to
40% of the organism needs.

The naturally upset balance of iodine offer
affects not only the fauna in both regions,
but as well the iodine content in the raw
milk and dairy products.

The necessitates of additional amounts of
natural protectors as iodine, selenium and
zinc in the nutrition of ruminants during
the grazing period are very important for
health and life expectance for the animals
reared in endemic mountain regions.

Key words: iodine, deficiency,
soils, plants, cow and ewe’s milk, cheese,
Rhodope Mountain

INTRODUCTION

The history of iodine started
with the beginning of animal life
and continues with prehistoric
man, whose development started
about 3.5 million and historical
ending of 10,000-30,000 years.

The element was discovered
in 1811 by Courtois during
cleaning of "Kelppfannen” 'with hot
sulphurous acid in the brown alga.
Davy and Gay-Lussac in 1814
identified the new element and
named it "iode" (violet crystals).

The necessity of life and toxicity of
iodine were in 1820 accepted
(Coindet). The iodine deficiency
induced thyroid abnormalities
became more frequent in certain
regions of the world. They usually
occurred in the livestock and
people in mountain region and
continental habitats.



MbpPBOTO KOHTPOMPAHO MNpoy4Ba-
He npu 6ONHWTE OT rywa cemei-
cTBa ce nposexpaa npes3 1831 r. c
con — 100-500 mg I/kg xpaHa.

KaTto yacT Ha XOpMOHUTE Ha
lWMTOBMAHATA X/le3a — TUPOKCUH
(T4) v TpuiogTnpoHnH (T3) nopga
NnoB/IMsiBa KOCBEHO MHOro mMetabo-
NINTHU Npouecun (NPOTENH U CUHTE3
Ha MasHWHK) B opraHusma. Kakto
MbPBUYHUS Taka W BTOPUYHUSA
nopeH geduunt BOAAT [0 HeJoc-
TaTb4yHO NPOU3BOACTBO Ha XOPMO-
HA B LUMTOBMAHATA XJ/e3a N nos-
Bata Ha rywa. Cnopes faHHM Ha
WHO ot liogeH HepgocTtur ctpaga
NnoYyTW efHa TpeTa OT HacesieHNeTo
Ha 3emsaTa (Anderson et al., 2005).
MogbT ce TpaHcrnopThpa Mo xpa-
HUTeNnHara Bepura OT MoyBara,
dnopa, dayHa n xopara upes
BoJara 1 Bb3gyxa. 3eMHaTa kopa
Ha AObnboumHa 16 km cbabpxa
okono 200 ug roa/kg (Falbe u
Regitz, 1989). B npupogata oabT
ce CbAbpXa rnaBHoO B MUHepannTe
Bruggenit - Ca(103)2.H20,
lodargyrite - Ag, lodembolit Ag (Cl,
Br, 1), Lautarit - (CalOs), 1 Marshit-
mMegeH noana. CbaobpXaHMeTo Ha
nop ot ckanute Bapupa ot 0.01 go
6.0 mg/kg. Wwuctnute wmoratr pga
CbAbpXaT Hal-MHOro OpraHuyHa
MaTepus, BK/IHOUUTESTHO U MACHY-
HWK, BapOBUK W [O/IOMUT CbAbpP-
xat nog ot 0.5 - 3.0 mg/kg a
rpaHuta un rHainca (0.2-0.5 mg/kg).
B pa3nuyHuTe crioeBe Ha 3emsTa
ce akymynmpata 0.1-10.0 mg I/kg.
cpefHO ce cbAabpxXaTr okoso 2.8
mg I/kg (Kabata-Pendias and
Pendias, 2001). WogbT B

The first controlled study in craw
sick families took place in 1831
with 100-500 mg I/kg food salt.

As part of the thyroid
hormones thyroxine (T4) and
triiodthyronine (T3) affects the
iodine indirectly many metabolic
processes (protein and fat
syntheses) of the organism. Both
primary and secondary iodine
deficiency leads to inadequate
thyroid hormone production and
goitre. According to WHO data
worldwide about a third of
population suffer from iodine
deficiency (Anderson et al., 2005).

The iodine is transported in the
food chain from solil, flora, fauna
and humans via water and air. It is
subject to a constant cycle. The 16
km thick crust contains about 200
pug J/kg (Falbe and Regitz, 1989).
In nature, the iodine occurs mainly
in the minerals Bruggenit -
Ca(103)2.H20, lodargyrit - Agl,
lodembolit Ag (CI, Br, I), Lautarit -
(CalO3), and Marshit - Cul. The
iodine content in the rock varies
from 0.01 to 6.0 mg/kg. The slate
formation with high level of organic
matter contained much iodine, as
well as the sandstone, limestone
and dolomite are abundant of
iodine 0.5 - 3.0 mg I/kg than the
granite and gneiss (0.2-0.5 mg/kg).
The different surface of the Earth
occur 0.1-10.0 mg |I/kg. They
contain on average most 2.8 mg
I/kg (Kabata-Pendias and Pendias,
2001). The iodine in the weathered



N3BETPesiM CKan e CBbp3aH B Mo-
Masika CTeneH C OpraHn4yHoOTO
BELWeCcTBO U cnaiija u ce oTMMBa
ypes Bojara B peknTe 1 oKeaHuTe.
Toin ce dmkcupa Tam B MOPCKUTE
opraHusmun (Bogopacnn, MOPCKU
opraHusmun, Mopcku papose). OT
Apyra cTpaHa, efleMeHTbT e JleT-
NIMB NP HUCKN TemnepaTtypu W
Hanycka okeaHuTe Mo dopmata
Ha guinogmeTtaH (thoToOKUCEHME
Ha opraHuyeH o BbB Bb3ayXa) U
JocTura ¢ Bb3gyxa U AbXaa OTHO-
BO Kpalbpexusita Ha KOHTUHEHTA.
Mopckata Boga € 3HadyuTesnHo
6orata Ha 1og (50 pug/l), 3a
pasnnka OT nuTeilHata Boga B
HernocpeacteeHa  651M30CT A0
6pera (8-10 ug/l). B pasnuyHu
N30/IMpaHn U MAAHUHCKU PEernoHu
B CBeTa, OCUIypsiBaHeTO Ha OBLe-
Te C HeopraHMyHU HYTPUEHTU npes3
nepvoja Ha nakrauuaTta e TACHO
CBbp3aH C pasnMyHuTe akTopu
Ha OKO/iHaTa cpepfa, urpaewm
KNnyoBa ponsa B TpaHcdepa Ha
OCHOBHW XpaHUTENIHN BeLLecTBa no
XpaHuTenHata  Bepura  "noysa-
pacTeHNe-XUBOTHUHCKM OpraHn3bMm-
mneyHn npogyktn (Abel et al.,
1997; Angelow, 2001; Angelow et
al., 1996; Anke et al, 1999;
Anynim, 1997). Bwbnpeku TOBa,
ronsMm 6poi oT nonynauuatTa npu
pas3/iMvyHnuTEe NOpoaM OBUE, MOoKas-
Ba pAobpa npucnocobumMocT KbM
KnumaTta M KayecTBO Ha pypaxa,
KOeTO npaBu OBLETe MHOIo Mo-
LWUMPOKO M3MON3BAHN C FEeHeTUYHO
Nno-rosiiM noTeHyunaJn.

Llenta Ha TOBa npoy4ysaHe e
Ja ce onpegenu pasnpegerne-

rocks is bound to a minor extent
with the organic substance and the
slide and engages with the water in
the rivers and the oceans. It
focuses there in marine organisms
(algae, seaweed, seafood). On the
other hand, the element is volatile
at low temperatures and leaves the
oceans in form of diiodomethane
(photooxidation of organic iodine in
the air) and achieved with the air
and the rain again the coasts of
continents.

Sea water is significant iodine
reached (50 pg/l) as the drinking
water in immediate vicinity of the
coast (8-10 pg/l).

In different rural and mountain
regions in the world, the guarantee
of sheep nutrition with inorganic
nutrients during the lactation period
is closely related to the different
environmental factors, playing a
key role in the transfer of essential
nutrients through the food chain
“soil-plant-animal organism-milk
products” (Abel et al, 1997;
Angelow, 2001; Angelow et al.,
1996; Anke et al.,, 1999; Anynim,
1997).

However, the large population size
of different sheep breeds, their
wide adaptability to climates and
forage quality, make sheep much
more  widely accepted and
genetically of greater potential.

The aim of this study was to
determine the distribution of trace



HMETO Ha MUKpoenemeHTa hog no
usisiaTa XpaHuTeniHa Bepura, KakTo
M NPOMEHUTE Ha CbAbPXAHNETO
Ha 1i04, B OBYE W KpaBe MJISKO U
M/IeYHUTE nNpoaykTn (65710 cana-
MYPEHO CUpeHe, KallkaBasl) npes
nacuwHns nepuog,

MATEPVANT N METO4U

MouBeHuTE, pacTUTEeNHN,
M/IEYHN NpobU N cupeHe 6saxa
cbbpann npe3 2013 r. n 2014 r. no
BpeEMe Ha nacuwHnsa nepuog (mam-
tonin). Tpobute OT pacTuTesnieH
npousxon (1 g) ce BapAT B epsieH-
MaiiepoBa konbta c¢ 250 ml 0,5%
pastBop Ha NH3 B npoab/ikeHue
Ha 20 MwuHyTW, cnep ToOBa ce
fosexpaa o onpegeneH obem oT
200 ml. Mpobute ce dwmnTpysar
npegn namepsaHeTo. 3a onpeje-
NsiHe Ha oA B M/SKOTO U cupe-
HeTo, ce B3ema 1 g Cyxo BeLlecTBO
n ce pasteapa B 10 ml - 0,07 N
pastsop TMAH n 2 MnH ce xomo-
reHusmpa c Ultraturax.

Mpobute ce paspexgaT A0
25 ml n ce namepBar AUPEKTHO C
nomowta ICP-MS cnpamo Te
(Tenyp) KaTo BbTPELleH cTaHaapT.
MpobuTe OT KalkaBan ce cMecBaT
c 4 ml H20 + 1 ml Ha 25%
pastBop TMAH wn ce pasnarat B
npoab/hkeHne Ha 3 yaca npu
90°C. Cnep oxnaxpaHe, cnepgsa
LeHTpodoyrmpaHe Ha npob6ata B
npogb/ikeHne 20 min (4000
06./min) n ce npexsbpnAT B 25 mi
MepUTENHN KON6W. AHa/IM3bT Ha
npobute ce u3BbpliBa 4ypes ICP-
MS (AGILENT-7500c).

element iodine in the entire food
chain as well as the changes of
iodine content in the ewe’s and
cow milk and dairy products (white
brined cheese, yellow cheese)
during the pasture period,

MATERIAL AND METHODS

The soils, plants, milk and
cheese samples were collected in
2013 and 2014 during the pasture
period (May-July). The plant
samples (1 g) are boiled in an
Erlenmeyer flask with 250 ml of
0.5% NH3; solution for 20 minutes
and then bring to the certain
volume of 200 ml. The samples are
filtered prior to measurement. For
determination of iodine in the milk
and cheese, one gram (1g) dry
substance had been taken and in
10 ml - 0,07 n TMAH solution was
dissolved and 2 min by ultraturax
homogenized.

The samples are diluted to 25
ml and directly measured by ICP-
MS wusing Te as an internal
standard. The yellow cheese
samples were mixed with 4 ml H,O
+ 1ml of 25% TMAH solution and
digested for 3 hours at 90°C.

After cooling, the sample 20
minutes centrifugation (4000 rev. /
min) and in 25 ml volumetric flasks
are transferred. The analysis of
samples is carried out by ICP-MS
(Agilent-7500c).



PE3YJITATU N OBCBb)XOAHE
KoHueHTpaunsaTa Ha Woga B
noyseHnMTe nNpobu Bapupa ot 350
no 450 pg/kg (Tabnuua 1). Knce-
NINAT XapakTep Ha noyBuTe nNpwu
[BeTe HaAMOPCKN BUCOYMHU ra-
paHTUpa efuH HUCHK TpaHcdepeH
dhakTop OT noysaTta B pacTeHneTo
/0,22-0,31/, n3xoxpnaiikm OoT HUCKa-
Ta 3anaceHoCT C iof, Ha u3cneg-
BaHWUTE NOYBEHU NPOON.

Tabnmua 1. CbabpxaHue

Ha Wog B

RESULTS AND DISCUSSION

The concentration of iodine in
the soil samples ranged from 350
to 450 pg/kg (Table 1). The acidic
soils at two altitudes ensure a low
transfer factor of iodine from soil to
plant /0.22 to 0.31/ considering
that, there is a low iodine
preservation of soil samples.

noysuTe, JMBagHata TpeBa "

koedmureHTUTe Ha TpaHdep 3a paoHa Ha ¢. CmunsaH (CpegHu Pogonn)
Table 1. lodine content in soils, pasture grass and transfer factor in the region of

v. Smiljan (Middle Rhodope Mountain)

npo6u HagMopcka mopn
paiioH / region samples BMCOYMHA iodine
altitude ug/kg
CmunnsH, 2013 nousu / soils (n=3) 1000m 400150
CmunnsH, 2013 pactutenHun / plants (n=3) 1000m 125+49
dhakTOp Ha TpaHcdep/transfer factor 0.31
CmunnsH, 2013 noyswu / soils (n=3) 1200m 400£50
CmunnsH, 2013 pactutenHun / plants (n=3) 1200m 89150
dhakTOp Ha TpaHcdep/transfer factor 0.22

MpomMmsHaTa Ha KMCesIMHHOCT-
Ta Ha no4yBata W reosioxkara
CTPYKTypa Ha paioHa Bnvsie Hera-
TMBHO BbpXy TpaHcepa Ha hnoga
B /iMBagHaTa TpeBa. TpeBHUTE
acoumauum Ha 1200m akymynupart
c 18,8% no-masnko 1iof B cpaBHe-
Hue ¢ Te3n Ha 1000 m. [deTaiinHo-
TO npoyyBaHe Ha Anke et al.
(1993) pemoHcTpupa HarnegHo
ponATa Ha reosioxkuTe dpopmaLmm
BbpXy TpaHcepa Ha 1oga B
pasNNYyHU MHAMKATOPHU pacTeHus
(Tabnuuya 2).

Change the acidity of the soil
and geological structure of the
area affects negatively the transfer
of iodine in the meadow grass.
Investigated grass associations
located at 1200m accumulate with
18.8% less iodine than the grass
samples up to 1000 m.. The
detailed study of Anke et al. (1993)

demonstrates the role of
geological formations on the
transfer of iodine in different

indicator plants (Table 2).




Ta6nvua 2. CbabpXaHue Ha o BbB dh/iopaTa B 3aBMCUMOCT OT FEOJIOXKKUS

npousxon, Ha palioHnTe

Table 2. lodine content of the flora dependent on the geological origin of the

living areas

reosioxku coopmauum OTHOCUTesNTHN %
geological formation relative %
anysuym (alluvial deposits) 100
annysuym (diluvial sand) 95
tmnnut (phyllite) 92
CUEHUT (syenite) 87
NiboC (loess) 83
rHaiic (gneiss) 80
wundpep (slate) 73
nacbyHUK  (new red sandstone) 71
napoBuK (muschelkalk) 65
Konnep (keuper) 61
rpaHuT (granite) 54

KoHueHTpauusita Ha noga 3a
no-ronsiMa npernefHocT e npea-
CTaBeHa B OTHOCUTE/IHM MNPOLEH-
TV. AHa/IM3MpaHuTe Kosmyecteara
3a 1oga B nuweHuuata, pbXTa,
fouepHara n yepseHarta AeTtesniv-
Ha ca Hal-B1UCOKN BbpXy aslyBuasl-
HUTE TeOosIoXKM chopMauun, npu
KOeTo Te noslydyaBaT OTHOCUTEesHa
ctoiiHocT 100 (BCMYKM OCTaHau
CTOMHOCTM ca  penatusuMpaHu
cnpsamMo anysuyma). AunysuasiHm-
Te U (PUINTHU TEOJTIOXKN CTPYKTY-
pu ocurypsasat ot 5 go 7% no-
Ma/IKO YCBOMM 3a pacTeHudATa
non, B CpaBHEHVE C aslyBUasHUTE
reosloxXkKn popmaymmn. MexamHHO
3aemMa boca, rHaica n wudepa.
Tprnacosute reonoxkn chopmaum
(NACBYHMK,  BapoBWK,  Koiinep)
TpaHctepmpaT MUHUMAITHU KOJIU-
yecTBa OT 104 B pacTuTesiHOCTTa.
[paHUTHUTE CTPYKTYpU OCUTyps-
BaT Ha pacTeHusTa Hal-Masko
non (54%) B cpaBHEHME C any-
Bryma. CbLeCTBEHO B/INSIHUE Bb-
pXy TpaHcnopTa Ha iioga B imBaj-

The concentration of iodine
for greater clarity is represented in
relative percentage.

Quantitatively analyzed for iodine
in wheat, rye, alfalfa and red
clover are highest on alluvial
geological formations, in which
they receive relative value 100 (all
other values are weakening
against alluvial deposits).

Diluvial sand and phyllites
geological structures provide from
5 to 7 % less biologically available
iodine for plants, compared with

alluvial  geological formations.
Intermediate place take the loess,
gneiss and slate.  Triassic

geological formations (sandstone,
limestone, keuper) transfer small
amounts of iodine vegetation.
Granite structures provide the
plants, at least iodine (54%)
compared to alluvial deposits.
Significant impact on the transport
of iodine in the meadow vegetation



HaTa pacTUTE/IHOCT MOXe Aa OKa-
e N KOHLUEeHTpauuaTa Ha efieMeH-
Ta B AbxpaosHata Boga. C otpa-
neyaBaHe OT MOPCKMTE GaceiiHu
HMBOTO My Hamansasa 10-15 nbTu
(10 pg/l po 0.8 ug/l). Upes Bane-
Xnte obayve ctaBa eqHO AONbIHU-
Te/IHO OTMMBAHE Ha J OT MOBbLPX-
HOCTHO aKTMBHMSA TMOYBEH CJI0M
(Bucokata MOOMNHOCT Ha J) U
ypes noAnoYBeHNTe BOAM ce oTnara
B HAHOCHAaTa 4acT Ha pekuTe.

MOCTOAHHUAT TpaHcdep Ha
oA BbPXY aslyBUaNTHOANNYBUASTHU-
Te reosIoXKKN CTPYKTYpu e npeanoc-
TaBka 3a OTHOCUTEsSIHO MO-BUCOKUS
akymynaumoHeH  kKanauuTeT  Ha
NvMBajHaTta TpeBa OT KpalpeuyHuTe
nacuwa. MNacuwHata pacTuTesiHoCT
B palioHM pasnosioKeHn BbPXY rop-
CKM noysu cbabpxa o 0,25 mg I/kg
CB. C nomowTa Ha nogépaHu nHau-
KaToOpHN pacTeHusi € Bb3MOXHO Ja
ce npeumsmpa TpaHcgepa Ha noga
Npu pasnnyHUTE TPEBHM acouunaunm
(Tabnuuya 3)

can have a concentration of
elements in rainwater.

By moving away from sea water
the iodine level decreased 10-15
times (10 pg/l to 0.8 pg/l). Through
the rain however becomes an
additional washing of iodine from
surface active soil layer (high
mobility of J) and by groundwater
deposits in the alluvial part of the
rivers.

The permanent transfer of
iodine on alluvial-diluvial sand
geological structures is a
prerequisite for a relatively high
accumulation capacity of meadow
grass from the riverside pastures.
Pasture vegetation in areas
located on forest soils contain up
to 0,25 mg I/kg DM. Using the
selected indicator plants it is
possible to adjust the transfer of
iodine at different grass
associations (Table 3)

Tabnuua 3. CbabpXaHMe Ha Nog B HAKOWM MHAWMKATOPHU pacTeHusi U nmBagHarta
TpeBa npes nacuwHua nepuog, (30.04. — 30.06.)
Table 3: lodine content in some indicator plants and meadow grass during the

pasture period (30.04. — 30.06.)

VHOMKaTOpHN pacTeHud Indicator plants ite)3) JHBIe
(ng/kg DM)
avB huii Victa vilosa Roth. 255,0
6ana petenuHa Trifolium repens L. 161,3
yepBeHa getenuHa /anpun/ | Trifolium pratense /April/ 120,0
yepBeHa getenvHa ftonn/ | Trifolium pratense /June/ 85,5
nacueH pairpac Lolium perenne 87,5
eXxoBa rnaemua Dactilus glomerata 75,0
NiMBajHa Bnacarka Festuca pratensis 67,5
yepBeHa Bnacarka Festuca rubra L. 57,4
NvBagHa Tpeea mixed pasture grass 68.9
norpebHoCT requirement 250.0

CbabpxaHMeTo Ha iiof

BbB |

The iodine content of the



donopaTta nognexmHa MUHUMasTHN
OTK/IOHEHWS, KOUTO BapupaTr oT
57,4 po 87,7 ng/kg CB B nacuui-
HWs palirpac, exosa [/1aBuua,
nvMBajHa Bfnacatka M 4YepBeHa
B/llacaTtka. [onAaMOTO BapupaHe B
CbAbpXaHMEeTo Ha loja B pacTu-
TeNHocTTa nNpyn 6060BM pacTeHus
ce AbJDKN Ha re0IoXKKNS NPon3Xos
Ha nacvwarta, pasCTOfHMEeTO [0
MOPETO UMM Ha MogHaTa KOHLEH-
Tpauus Ha Banexute, Bb3pacTTa
Ha pacTutenHute Bugose. AMBUAT
duin n 6anata geTennHa akymynu-
paT ABa NbTW NoBeye Woa B
CpaBHeHWe C sivBajHaTa Tpesa U
APy nHaukatopHu pacteHus. C
HanpeABaHe Ha  Beretauusarta
HamasiiBa 3Ha4YUTENIHO CbAbpXa-
HMEeTO Ha liofa B 4yepBeHa fJeTe-
nnHa ot 120 po 85,5 ng/kg CB.
MpoyyBaHETO BbPXY NOAHO-
TO CbAbpXaHue Ha siMBajHa Tpe-
Ba BbPXy M3CnefBaHUTE napuesm
nokasea AMHaMWYHUTE MNPOMEHUN B
HMBaTa Ha efleMeHTa, B 3aBMCMMOCT
OT Hagmopckata BMCOYMHA W Bere-
TAUMOHHMA CTaguM Ha pasNyHu
TpeBHU cbobulecTBa (Tabnvua 4).

flora is subject to minimal
variations, ranging from 57.4 to
87.7 ug/kg DM in Lolium perenne,
Dactilus  glomerata, Festuca
pratensis and Festuca rubra L..
The large variation in the iodine
content of the vegetation of the
legume is caused by the
geological origin of the site, the
marine distance or the iodine
concentration of precipitations,
plant age and plant species. Victa
vilosa Roth. and Trifolium repens
L. accumulated twice more iodine
in comparison to mixed grass and
the other indicator plants. With
advance of vegetation decreased
significantly the I-content in
Trifolium pratense from 120 to
85,5 ug/kg DM.

The study on iodine content
in  meadow grass on the
investigated plots shows the
dynamic changes in the levels of
element, depending on the altitude
and the vegetation stages of
different grass associations (Table
4).

Tabnuua 4: Ce30HHa [AMHaMMKa Ha MUKpoenemeHTa #oa B J/MBagHaTa
pacTUTENHOCT B 3aBUCUMOCT OT HaZMoOpcKkaTa BMCOYMHA U ce30Ha (C. CMUsH,
CpegHu Pogonu) (ug/kg CB)

Table 4: Seasonal dynamics of trace elements iodine in the meadow vegetation
depending on altitude and season (v. Smiljan, Middle Rhodopes) (ug/kg DM)

H.B. / Altitude 30.04. 30.05. 30.06.
800 m 148 +18 105+ 15 65+11
1000 m 70+17 125 + 49 36+ 2
1200 m 134 + 33 89+ 50 86 +10

C HanpegBaHe Ha Beretauu-
OHHUSA CTaaun, Npu TPEBHUTE aco-
ymnaumn pactawmy go 800 m Haa-
MOpCKa BMCOYMHA ce Habnwgasa

With advance of vegetation
stage, the plants species that grow
up to 800 m asl, a continuous
reduction in the iodine concentration



HernpekbCHaTO HamansBaHe KOH-
LeHTpaumsaTa Ha noga. [MogobHu
3aKOHOMEPHOCTM 6Axa HamepeHu
npu pacTutTenHuTe cbobliecTBa Ha-
mMupawm ce Ha 1200 m H.B. Cbabp-
XaHneTo Ha iog HamansBa npes
mMain ¢ 33% (89ug/kg CB) n octasa
noytn 6e3 npomsHa [0 Kpas Ha
nscnefBaHnsa nepuogd. VskioyeHvne
B TOBa Mpoy4yBaHe e CbAbpXaHNEeTO
Ha o B TpeBarta B 30HaTa 3a W3-
nuteaHe Ha 1000 m H.B. Pactuten-
HOCTTa e 6eaHa Ha Mog B cpaBHe-
HMe C [pyrute MecCTOMNOSIOXEHUS.
Cnag, B KOHUEHTpauusita Ha ihoga
HacTbnBa crieg 30 malii.

3a fa ce oueHu npuHOca Ha
BCEKM eauH diypax, CBbp3aH C
0o6WOTO NpegnaraHe Ha Mo, 6sxa
BK/HOYEHU 14 3bpHEHW NMPOAYKTU U
3 ceHo npobu (Tabnuuya 5).

had been showed. The same
principles were found in the plant
communities that present at 1200
m. The iodine content decreased in
May by 33% (89ug/kg DM) and
remained almost unchanged until
the end of the investigated period.
As an exception to the rule, was the
iodine content in the grass at the
test area (plot-2) at 1000 m above
sea level. At the beginning of
grazing period, the vegetation is
poorer an iodine, than the other
locations. A decrease of iodine
concentration occurred after May
30.

To assess the contribution of
each feedstuff, connected to the
total iodine supply were 14 grain
products and 3 hay samples
included (Tableb).

Tabelle 5: CbabpxaHue Ha o B noabpaHu hypaxHu cmecku n xpaHu (mg/kg CB)
Table 5. lodine content in selected animal feed, fodder and feedstuffs(mg/kg DM)

Fodder and feedstuffs weight of meas_uring volume iodine | iodine
Nr. sample units content | content

g | (ug/l) ml pa’kg | mg/kg

1 | ceHo-1/ hay-1 1,003 0,4338 200 86,76 0,087
2 |ceHo-2/ hay -2 1,000 0,4439 200 88,78 0,088
3 | ceHo-3/ hay -3 1,000 0,3901 200 78,02 0,078
4 | TpeTukane / treticale 1,000 0,5789 200 115,78 0,12
5 | cnbHu./sunflower meal 1,000 0,6777 200 135,54 0,14
6 | nenetwu /pellet product 1,000 3,0700 200 614,00 0,61
7 | cmecka /feed mixture 1,000 5,8640 200 1172,80 1,17
8 | 3bpHO/grain concentrate 1,000 0,7124 200 142,48 0,14
9 | 3bpHO/grain concentrate 1,000 0,8628 200 172,56 0,17
10 | KoH.oypax / fodder 1,000 2,2420 200 448,40 0,48
11 | KoH.oypax / fodder 1,000 2,0720 200 414,40 0,41
12 | KoH.oypax / fodder 1,000 3,7770 200 755,40 0,76
13 | koH.doypax / fodder 1,000 2,4670 200 493,40 0,49
14 | mopcka con / sea salt 0,100 1,081 100 1081,00 1,08
15 | kameHHa con / rock salt 0,100 0,0409 100 40,90 0,041
16 | TexH. con / VIA- salt 0,100 0,0170 100 17,00 0,017
17 | nognpaHa con/iodized salt 0,100 17,08 100 |17080,00| 17,08
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CbabpxaHusaTa Ha WMo B
HSIKOW OT M3MNO0JI3BaHNTE (hypadku 1
KOHUEHTpaTHMW CMecku Bapupa
mexay 100-1200 pg/kg /Tputunka-
ne 115 pg/kg, nenetn 614 ug/kg,
KOMOUHMpaH doypax 1172 pg/kg,
KOHUEHTpaTHNU cMeckn ¢ pobaBska
414-755 pg/kg/. '3non3BaHeTo Ha
MOpCKa M KamMeHHa cO/1l B KOMOU-
HUpaHUTe dypaxun NPOMeHs 3Ha-
YNTESTHO CbAbPXAHMETO Ha Wof
/kameHHa con 41 pg/kg, mopcka
con 1080 pug/kg/ B KpalHus
NPOAYKT.

CbabpxaHueTo Ha log B
KpaBeTo M OBYETO MJIAKO B W3-
crnefBaHnus parioH 3aBUCU U3LSAI0
OT ce30Ha 1 60oTaHMYecKkMs CbCTas
Ha nacuwa. KoHueHTpauuata Ha
noga B MnevyHuTe npobu Bapupa B
LUMPOKK rpaHnum (Tabnuua 6).

The iodine content in the
selected animal feed, fodder and
ffeedstuffs as well as in different
concentrate mixtures used in
livestock, ranges between 100-
1200 pg/kg (triticale 115 pg/kg,
pellet 614 pg/kg, feed mixture
1172 pg/kg, full concentrate
mixtures 414 - 755 pg/kg). The
use of sea and rock salt in
compound feed significantly
change the content of iodine (rock
salt 41 pg/kg, sea salt 1080 ug/kg)
in the commercial products.

The iodine content in the cow
and ewe’'s milk in the research
area depends entirely on the
season and botanical composition
of the pastures. The concentration
of iodine in the milk samples
varied widely (Table 6).

Tabnuua 6. BAnsiHMe Ha ce3oHaTa AMHaMUKa BbPXY CbAbPXaHWMETO Ha Mopg B

KpaBEeTO N OBYETO MJIAKO

Table 6. Influence of seasonal dynamics on the iodine content in cow’s and

ewe’s milk
Smiljan 2014
: I-cepus ll-cepusa | lll-cepus 1-60 geH
Mnsiko / Milk I-series | Il-series | lll-series | 1°'- 60" day
o/l g/l pg/l pa/l
Pogoncko rosego X 118 49 33
Rhodopian cattle s 45 17 4 67.7£451
95
KapakayaHcka nopoga X 87 152 111,3 + 354
Karakachan sheep S 3 4 2
7 88
Poponcku Ll,%/ll'aVI X 85 144 105,7 + 33,1
Rhodope Tsigay S 4 1 2
- 336
Cpe,u,Ho Popgoncka oBua X 64 129 176,5 + 142
Middle-Rhodope breed S 8,4 0,5 3,4
111
KpbCcTOCKM X 73 110 94,0 + 21,7
Cross breed S 2,7 6,6 24,8
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C HanpegBaHe Ha nakTa-
LUMOHHNA Nepuos CbAbpXaHWeTo
Ha Wopg B KpaBeTOo MJ/ISIKO Hama-
naBa crbnasoBugHo ot 118 ugl/l
(01.05.)) po 49 pug/l npe3 OHK
(01.06.) n gocTura Ha-HUCKaTa cu
CTOMNHOCT B HA4as10ToO Ha tosim - 33
pg/l. B ycnoBusTa Ha XpOHUYEH
nogeH aedmumt cpeHOTO CbAbpP-
XaHue Ha of, B KpaBeTo MJISIKO e
TPY MBTU NO-HUCKO (Xcp.=67,7+45,1
ug/l) B cpaBHeHue C pedhepeHT-
HUTEe cToMHOCTK (200-250 pg/l).

Mpn pasnuyHuTe nopoau
OBLE TMNPOMEHUTEe B KOHLEHTpa-
umMsTa Ha oga B M/ISIKOTO Bapwu-
par B LUMPOKM rpaHuun. B 3aBu-
CMMOCT OT BMOa Ha nawara u
hazara Ha Beretayus Ha TpeB.-
HUTe acouuauuu, cpegHoOTO HUBO-
TO Ha oga B M/IIKOTO Bapupa OT
94,0 po 176 ug/l. Camo B M/IIKOTO
Ha CpeaHo-PoaonckaTa oBua npes
Mali ca YCTaHOBEHW ONTUMasTHU
CTOWHOCTM Ha lioga — 336 ugl/l.

Mpy TEXHONOrMYHUA MpoLec
3a NpPou3BOACTBOTO Ha 65710 cana-
MYpPEHO CupeHe ce wu3nonssar
pasnnMyHn Buaose con  (MOpCKa,
KaMeHHa, TexHuyecka), KOuTO
NPOMEHAT B 3HauMTesIHa CTerneH
KOHUEeHTpaumaTa Ha loja B
MIeYHUTE nNpoayktn (Tabnuua 7).

With advance of lactation
period the iodine content in cow's
milk decreased from 118 ug/l
(01.05.) to 49 pg/l in June (01.06.)
and reached its lowest value in
July - 33 pg/l. In conditions of
chronic iodine deficiency the
average content of iodine in cow
milk is three times lower
(x=67,7+45,1 pg/l) in comparison
with the reference values (200-250
Ha/l).

The changes in  the
concentration of iodine in the milk,
varied within wide limits in different
sheep breeds. Depending on the
type of grazing and vegetation
phase of grass associations, the
average level of iodine in milk
fluctuates from 94.0 to 176 pgl/l.
Only in the mik of Middle-
Rhodope sheep an optimal levels
of iodine had been established -
336 pg/l (in May).

In the process for the
production of white brined cheese
using various types of salt (sea,
stone, technical) that change
significantly the concentration of
iodine in the milk products (Table
7).
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Tabnuua 7. CbabpxaHue Ha o, B 65/10TO caslamypeHo CUpeHe npu NacuLLHOTO
OoTrexJaaHe Ha KpaBu 1 OBYe B pas/INyHU NIaHNHCKN paoHn
Table 7. lodine content in the white brined cheese in pasture breeding of cows

and sheep in different mountain areas

Smiljan 2014
Cuperie | White brined cheese| | 2R0 | 2007 | CORET | 1o o iy
Ho/kg ng/kg pg/kg Ho/kg

Pogoncko roeeno X 1342 587 42 657.0
Rhodopian cattle S 11 56 5,7
KapakayaHcka X 1263 490 60 622.1
Karakachan sheep S 1396 478 46
Poponckn Luraii X 1278 531 97 632.6
Rhodope Tsigay S 1225 545 121
CpegHo-Pogoncka X 1563 573 300 826.5
Middle-Rhodope breed S 1559 533 432
KpbcTockn X 1409 484 334 7795
Cross breed S 1541 470 441

[JaHHMUTe nokasear, 4Ye B Data show, that in cows and
KpaBute 1 oBuYMTe  cupeHa | sheep cheese the iodine content

CbObpXaHMeTo Ha Wog pocTura
cpefHu cToiHocTM oT 622,1 ao
779,5 ug/kg. Mpu Hakon oOT
KpaBuTe cupeHata npoun3BeneHu
npe3 meceuutTe Mail M HOHM ca
YCTaHOBEHM [O0 CTOWHOCTU OT
1350 go 1500 pg | /kg. To3n chakr
npoMeHsa A0 rosigmMa  CTeneH
npegcraseHnte Ha Tabnvua 8
TpaHcdepHu hakTopu, BapupaLim
npu otTaenHuTe nopoan ot 4,68 o
9,73.

reaches an average from 622.1 to
779,5 pg/kg. In some of the
cheese samples produced in the
months of May and June were set
values from 1350 to 1500 pg I/kg.
This fact changes largely
represented at the Table. 8
transfer factors ranging from
individual breeds from 4.68 to
9.73.
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Ta6nuua 8. TpaHcepeH (hakTop Ha eflemMeHTa iog, OT M/ISIKOTO B CUPEHETO
Table 8. Transfer factor of the element iodine from milk to cheese

Smiljan 2014
MJISIKO cvpeHe Tp. thakTop
Mopopa/ Breed milk white cheese transfer factor
Hg/l Ho/kg -
Pop,oncr_<o roseo 67.7 657,0 9,73
Rhodopian cattle
KapakayaHcka 111,3 622,1 5,59
Karakachan sheep
Poponcku Ll,E/IraVI 105,7 632,6 5,98
Rhodope Tsigay
Cpe,qu—Po,qOHCKa 1765 826,5 4,68
Middle-Rhodope breed
KpbcTocku 94,0 779,5 8,29
Cross breed

BnaraHeto Ha HepernameH-
TMpaHu Ko/mMyecTsa OT COJ1 BOAM
[0 EeKCTPEMHO BWCOKUTE KOHLIEH-
Tpauun Ha oga B CUPEHEeTOo, npwu
KoeTo  TpaHcdepHus  doakTop
Joctura  ABYKPartHO  MO-BMCOKM
cToiiHocTn (TF=15-20).

[Mpn KawkaBana npovsseaeH
OT KpaBe M/ISKO, KoeuumneHTute
Ha TpaHcdiep ca Mno-HUCKK OT Te3un
npu cupeHaTta, nopagy No-mMasikoto
KO/INYEeCTBO COJl, W3MO/S3BaHa B
Xo4a Ha TEeXHOJIOrMYHUA npouec
(Tabnuuya 9).

The addition of a non-
regulated quantities of salt leads to
extremely high concentrations of
iodine in the cheese, wherein the
transfer factor reaches twice as
high values (TF = 15-20).

For the yellow cheese, made
from cow milk, the transfer factors
are lower than those of white
brined cheese due to the smaller
guantity of salt, used in the course
of the process (Table 9).

Tabnuua 9. TpaHcepeH dhakTop Ha eflemMeHTa Mo, OT M/ISIKOTO B KallkaBana
Table 9. Transfer factor of the element iodine from milk to yellow cheese

MsKo /milk kawkasas / yellow cheese Tp. thakTop/ transfer factor

895 +167 pg/kg napmesaH / Parmesan 13,22

67,7 ug/l - - - 324 + 17 ug/kg rayga/ Gauda 5> 5 o 4,78
372 + 39 pg/kg 6asikaH / Balkan 5,59

Cnopep, WHO/UNICEF According to WHO/UNICEF
(2007), crtabunuampaHe iioga B | (2007), iodine fortification of salt
conta e 6una u3BbpweHa B 40 | has been implemented in 40
eBpornelickm cTpaHu, koeto e | European countries, being
3agb/pkutenHo B 13 cTpadu, | mandatory in 13  countries,

14




fobpoBo/iHO B 16 M He e
perynupaH B OCTaHa/MTe CTpaHu;
KONIMYECTBOTO Ha [Aob6aBeH Wopg
Bapupa 10-75 mg/kg con c
NpUoOpUTET Ha CTOMHOCTUTE B
rpaHuymTe Ha 15-30 mg/kg.

B 3aBMCMMOCT OT KOHCyMa-
LUmMATa Ha MJIEYHWN NPOAYKTU (cupe-
Ha N Kawkasann) € Bb3MOXHO B
3HaunTesiHa CTeneH ga ce nopo-
6pu ogHuA GanaHc nNpu 4YoBeKa.
Mpu nHTepnpeTauumaTa Ha nosyye-
HUTe pe3ynTatu cnegsa, ve npu
OHeBHa KoHcymauua Ha 100 mn
M/ISKO ce npuemar ot 6,7 — 17,5
ug oa, Ha 50 rpama cupeHe ot 31
[0 41 ug oa v Ha 25 1. Kawkasan,
CbOTBETHO OT 8,0 A0 22 ug iioA.

N3xoxpankm OT AHeBHaTa
noTpebHoCcT Ha opraHmsma (150-
200 pg l/peH), e BugHO 4e upes
MJISKOTO M MJIEYHUTE MPOAYKTU ce
KoHcymupaTt ot 45 o 80 ug l/aeH,
KoeTo npeAcTaBnsgBa oT 25 A0
45% OT AHEBHUTE NOTPEeBHOCTN.

n3BOAN

[MpoBegeHoOTO  M3cnenBaHe
npocnepsisa TpaHcdepa Ha ihoaa
OT MoYBUTE Mpe3 pacTeHudaTa Ao
MNAKOTO W M/JIEYHUTE MNPOAYKTU
npn M3MNon3BaHeTo pas/INYHU Mo-
poan oBue — KapakadaHcka, Po-
ponckn Luraii, CpegHo-Popgoncka
n KpbcTocka. KoHUeHTpauusaTa Ha
og B TPEBOCTOS Ha ABaTa palioHa
ca Ma/iko noj cpefHuTe HUBA,
KOETO Cce Ab/IKM Ha T[e0N0XKU
o6ycnoBeHu hakTopu. HanpaseHa
€ CpaBHUTEIHA OLlEeHKa Ha KpaBeTo
N OBYETO MNIAKO B 3aBUCUMOCT OT
ces3oHHaTta AuHamMuKa. 3HauvuTen-

15

voluntary in 16 and not regulated in
the remaining countries; the
amount of iodine added varies
from 10 to 75 mg/kg salt with a
majority of values in the range 15—
30 mg/kg.

Depending on the consumption
of dairy products (white brined
cheese, yellow cheese) it is possible
to significantly improve the iodine
balance in humans. The
interpretation of the results follows
that with a daily consumption of
100 ml milk accepted by 6,7 - 17,5
Mg iodine, 50g cheese from 31 to

41 pug iodine and 25g yellow
cheese from 8.0 to 22 ug iodine,
respectively.

Based on the daily

requirement of the body needs
(150-200 g l/day), it is clear that
by milk and milk products are
consumed by 45 to 80 ug l/day,
which represents 25 to 45% of
daily needs.

CONCLUSIONS

The survey follows the
transfer of iodine from the soil by
plants to milk and dairy products
using different breeds of sheep —

Karakachan, Rhodope Tsigay,
Middle-Rhodope breed and
Rhodope Cross breed. The

concentration of iodine in the grass
composition of both areas are
slightly below average levels due
to geological factors determined. A
comparative evaluation of cow and
sheep milk, depending on the
seasonal dynamics had been
done. Significantly lower were the



HO MO-HUCKK ca HMBaTa Ha ioja B
KpaBeTo MJ/ISKO B CpaBHeEHWe ¢
OBUMTE MJIEKA, Ab/MKALLO Ce Ha pas-
JINYHUS PEXMM Ha XpaHeHe Ha ape-
6HUTE N eapy NPEXVBHU XXUBOTHMU.
lNpon3BOACTBOTO M KOHCyMa-
UMsTa Ha Npou3BefeHnTe B paioHa
CMpeHa U KallkaBanu Mo Tpaguuu-
OHHM peuenTn BKIKYBALLM WU3MOSI-
3BaHe Ha rossiMo KOsIM4ecTBO oau-
paHa CO/sl 3HauMTENIHO W3KpMBSIBA
HOpMaJsTHUTE 3a NPOAYKTUTE KOHLEH-
Tpaumm Ha 1iog. ToBa YacTUYHO
KOMneHcupa geduunta Ha nog npu
N3XO4HUTE CYpPOBMHU, KOETO Hanara
[a ce Ka/nkynupa cpegHata KOHCy-
MaumMsi Ha CbOTBETHUTE MPOAYKTU.
3a paitoHa Ha CpepgHuTte Pogonu e
HeobxoauMOo paspaboTBaHe Ha cne-
uManeH Tun MynTUQYHKLMOHAIEH
MPEMUKC C MO-BUCOKO CbAbpXaHue
Ha 10f, KakTo M BB3MOXHO Hail-

levels of iodine in cow's milk
compared with the sheep milk, due
to differences in diet of small and
other (cattle) ruminants.

The production and
consumption of white brined
cheese and yellow cheese

produced according to traditional
recipes, involving the use of large
amounts of iodized salt
significantly distorts the normal
products concentrations of iodine.
This partially offset the deficit of
iodine in raw materials, which have
to calculate the average
consumption of the products. It is
necessary for the region of the
Middle Rhodopes develop a
special type of multi premix with a
high content of iodine, as well as

PaHHO MpOTeKTUpaHe Ha XMBOTUH- | early protection of animal
CKMS OpraHn3bMm. organism.
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KauecTBeHa XxapakTepucTMKa Ha MacTHaTa dopakuus u
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PE3IOME

EctectBeHuTe N3TOYHMNLM Ha
TpaHc- U30MepUTe Ha MacTHWN KUCE/IMHN e
npegn BCUYKO MleyHata MasHuHa U
OPYrv MasHUHW OT XUBOTUHCKUN NPOU3XOA,
W3cnepgBaHeTo e MNpoBedEHO C  Tpu
pasnvyHu BuAa Kawkasan — lNapmesa,
Maypa n bankaH, npousBefeH OT Kpase
M/ISIKO. PasnnyHuTe TeXHOJSIOTMYHWU YCNo-
BMA Ha MPUrOTBSAHE Ha KallukaBanute
Ccb3fasar YC/IOBUSA 3a MPOTEOSIUTUYHU
peakuuu, KOUTO BOAAT [AO NPOMsAHa B
MaCTHOKUCENNMHHMA CbCTaB Ha MPOoAyKTa.
Mapme3aHbT Ce Xxapakrepusupa C Hai-
BMCOKO O0O6LL0 CbAbpXaHue Ha TpaHc
MacTHU kucesnvHum — 1,87 g/100g mMasHu-
Ha, omera-3 (0,69 @g/100g Ma3HWHA) "
omera-6 (2,36 g/100g MasHMHA) MacTHU
kncenuHun n CLA- 0,20 g/100g masHUHa.
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SUMMARY

Natural sources of trans isomers of
fatty acids are primarily the milk fat and
other fats from animal origin. The study
was conducted with three different types
yellow cheese — Parmesan, Gouda and
Balkan produced from cow’s milk.

Another  technological condition  of
preparing the vyellow cheese creates
conditions for proteolytic reactions that
lead to changes in fatty acid composition.

The Parmesan is characterized by the
highest total content of trans fatty acids —
1.87 g/100g fat, an omega-3 (0.69 g/100g
fat) and omega-6 (2,36 g/100g fat) fatty
acids and CLA- 0.20 g/100g fat.



3a KayecTBeHarta OLleHKa Ha macT-
HaTa (ppakumsa ca BK/IIOYEHW nokasartesiu-
Te NUNUAEH NpeBaHTMBEH CKOp, aTepore-
HEH 1 TPOMOOreHeH MHAEKC U CbOTHOLLE-
HMETO Mexay Xunep- u Xurnoxonecrepo-
NEMUYHM MACTHU KUCENWHW. JIMNUOHUAT
NpPeBaHTUBEH CKOP € Haii-BUCOK Npw Kalu-
KaBas1 NapmesaH — 63,39 g/100g npoaykT,
aTeporeHeH U TpoMOOreHeH MHAEKC npwu
MapmesaH, cvoTBeTHO 3,36 M 3,82. U3-
cnefBaHuTe KallkaBasinm ce XapakTepusu-
patr Kato XpaHuTeneH npoAykT C HUCKO
CbAbpXaHWe Ha TpaHC MAaCTHW KUCENUHU
(o1 0,42 po 0,52 g/100g mMneyeH NpPoayKT)
W BWCOKO CbAbpXaHne Ha HacuTeHu
MacTHM kucenuHu (ot 18,32 go 21,50
0/100g mnieyeH NpoaykKT).

KntouoBun Aymun: kallkaBasi, TpaHC
MacTHu knucenuHun, CLA, omera-3, omera-6

YBO/

BnarogapeHne Ha HeratuB-
HUTE eddeKTM Ha HAKOW HacCUTEHU
MacCTHM KNCENMUHU BbPXY YOBELLIKO-
TO 34paBe, MfieyHa MasHuHa uma
nowa penyrtaums, Tbil KaTo TA ce
CbCTOU OT 65% - 75% HacuteHu
MacTHU KucenvHu. Bbnpekn ToBa,
OOLIMPHM CbBPEMEHHU u3cnensa-
HUS BbpXy ediekta Ha MacTHuUTe
KACENIMHN BbPXY 34paBeTo Ha 4o-
Beka Mnokassa, 4e caMo 3a HAKOJIKO
OTAE/IHN MacCTHU KUCEeSIMHM ca OT-
rOBOPHU 3a HeraTUBHWUTE nocsiean-
LN BbPXY 34paBeTo Ha notpebute-
nute. Anetute, 6oratm Ha HaCMTEHU
MaCTHU KUCENVHM KaTo JslaypuvHOoBa
(C12:0), mupuctunHosa (C14:0), nasn-
MUTUHOBa kucenunHa (C16:0) u cTe-
apuHoBa kucenuHa (C18:0), ca
CW/THO CBbP3aHU C NOBULLIEH PUCK
OT arepocksneposa, 3aT/bCTABaHe
N KOpOHapHa 60/1eCT Ha CbpueTo
(Pilarczyk et al.,, 2015). Cnopepg
nHaekcute npeaioxeHn oT
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For qualitative assessment of the
fat fraction indicators as lipid preventive
score atherogenic and thrombogenic
index and the ratio between hyper and
hypocholesterolemic fatty acids have
been included. Lipid preventive score is
the lowest in the Parmesan yellow
cheese— 63.39 g/100g product,
atherogenic and thrombogenic index in
Parmesan, respectively 3.36 and 3.82.
The analysed yellow cheeses were
characterized as foodstuffs with a low
content of trans fatty acids (from 0.42 to
0.52 ¢/100g product) and with a high
content of saturated fatty acids (from
18.32 to 21.50 g/100g product).

Key words: yellow cheese, trans
fatty acid, CLA, omega-3, omega-6

INTRODUCTION

Due to the negative effects of
some saturated fatty acids on
human health, milk fat has a bad
reputation because it consists of
65% - 75% saturated fatty acids.

However, extensive recent studies
on the effect of fatty acids on
human health shows that just a few
fatty acids are responsible for the
negative effects on the health of
consumers.

Diets rich in saturated fatty acids
such as lauric (C12: 0), myristic
(C14: 0), palmitic acid (C16: 0) and
stearic acid (C18: 0), are strongly
associated with increased risk of
atherosclerosis, obesity and
coronary heart disease (Pilarczyk
et al., 2015).

According to the index proposed
by Ulbricht and Southgate (1991),



Ulbricht and Southgate (1991),
naypuHoBarta (C12:0), MUPUCTMHO-
Bara (C14:0) n na/IMMTMHOBA Ku1Ce-
nmHa (C16:0) mmaTt arteporeHeH
xapakrtep, a mmpucTtuHosa (C14:0),
nanMmTnHosa kucenvHa (C16:0) u
cTeapuHoBa kucenuHa (C18:0),
TPOMOOreHeH xapakrep, AokaTo
omera- 3, omera- 6 1 MOHOHeHacu-
TEHUTEe MaCTHU KUCESIMHU wumaT
aHTWaTeporeHeH n aHTMTpombGOre-
HeH xapakTep. Rozbicka-Wieczorek
et al. (2015) ycrtaHoBsBaT npu
OBYe MJIAKO OT ABe nopoaun arepo-
reHeH uHpgekc — 1,35 u 1,45 n
TpomboreHeH uHAekc — 1,63 Ao
1,67. Souza et al. (2015) ycTtaHo-
BABAT MpPW KpaBe MJIAKO aTepore-
HeH nHaekc — 4,10 n TpomboreHeH
nHaekc — 5,17. CbOTHOLUEHNETO
MeXay Xunep- u XuMnoxosiecTtepo-
NIEMUYHN MacCTHU KUCENWHU, YyCTa-
HoBeHO OoT Fernandez et al. (2007)
npu MNb6epuinckaTta wyHkKa nog 2,5,
KOeTO ce onpepgens kato 6naronpu-
ATHO CNPsSIMO OCTaHa/MTe u3nenBa-
HU OT TAX BMAOBe LWyHKa. Tonial et
al. (2014), npn pBa BUAa puba
nonyyaBa cToMHoCcTM 3a Al-0,55-
0,60; TI- 0,82-0,87 n hH- 1,56-1,63.
[OHEBHUAT npuvemMm Ha TpaHc
MacTHM KUCEeSIMHMU He Tpsbea ga
Hagsuwasa 0,5% OT eHeprumiHus
npuem. Criopef perynauvoHHaTa
mapka Ha EC No 1924/2006 Ha EIT
n CoBeta o1 20 gekemspun 2006 r.,
CbAbpPXaHNeTo Ha HacUTeHU MacT-
HA KUCENMMHW W TPpaHC MaCTHU
KACEeMHN B TBBbPAWU MPOAYKTU He
HagBuwasa 1,5 g/100 g vam 0,75
g/100 ml Te4yHocCT, KaTO U B ABaTa
c/lyyas CbAbpXXaHNEeTo Ha HacuTe-
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lauric (C12: 0), myristic (C14: 0)
and palmitic acid (C16: 0) are
atherogenic and myristic (C14: 0),
palmitic acid (C16: 0) and stearic
acid (C18: 0) are thrombogenic,
while the omega 3, omega 6 and
monounsaturated fatty acids have
anti- atherogenic and anti-
thrombogenic.

Rozbicka-Wieczorek et al. (2015)
found in sheep milk of two breed’s
atherogenic index from 1.35 to
1.45 and thrombogenic index from
1.63 to 1.67. Souza et al. (2015)
found in cow's milk atherogenic
index — 4.10 and thrombogenic
index — 5.17.

The ratio of hyper- and
hypocholesterolemic fatty acids
found by Fernandez et al. (2007) in
the Iberian ham below 2.5, which is
defined as positive relative to the
other researches of these hams.
Tonial et al. (2014), at two fish
species get values for Al-0.55 to
0.60; TI- 0.82-0,87 and hH-
1,56-1,63.

The daily intake of trans fatty
acids should not exceed 0.5% of
energy intake. According to the

regulation EU measure No
1924/2006 of the European
Parliament and the Council on

December 20, 2006, the content of
saturated fatty acids and trans fatty
acids in solid products does not
exceed 1.5 g/100 g or 0.75 g/100
ml of liquid as in both cases the
content of saturated fatty acids and



HW MaCTHU KUCENWUHM W TpaHc
MacTHN KUCENWHW He HajBuLlaBa
10% oT AHEBHUA eHeprveH npuem
N Tes3n XpaHu ce o3HayaBaT KaTo
XpaHU C HUCKO CbAbpXaHue Ha
HMK. [lpeTeHuuaTa, 4ye pAajeHa
XpaHa He cbabpxa HMK, moxe pa
6bae 0603Ha4YeHa camo B cryvyau-
Te, Korato cbabpaHneto Ha HMK
n TMK He Hagsuwasa 0,1 g/100 g
npoaykt wan 0,1 g/100 ml TeyHocT
(Regulation (EC) No 1924/2006).
3cnepBaHeTo e npoBeneHo
C TPW pasnyHM BULA KallkaBasl —
Mapme3aH, Tlaypa v baJsikaH,
npoun3BeneH OT KpaBe M/ISAKO.

MATEPVANT N METO4U

M3cnepBaHn ca Tpu pasnuny-
HW BMAA Kallkasas — napmesaH (4
6pos), rayga (4 6pos) n 6ankaH (4
6posi) 3a MaCTHOKUCE/IMHEH CbC-
TaB UM 3a YycTaHOBsIBaHe Ha
CbAbPXaHNETO Ha TPaHC MacCTHU
KACENUHN, BMOSIOTMYHO aKTUBHU U
aHTUKaHLeporeHHn cybcTtaHuun B
MacTHaTa (ppakumsa. EkcTpakumsta
Ha o6 MnNuamn e u3BbpLleHa no
mMeToa Ha Roese-Gottlieb
(A.O.A.C, 2000), nocpeactsom
ANeTUIOB N NeTposieeB etep M
nocnezsallo MeTuimpaHe c
nomouita Ha HaTtpueB mMeTuniar
(CH3ONa, Merck, Darmstadt) u
cyweHe ¢ NaHSO4.H,O. MeTuno-
BUTE eCTepu Ha MaCTHUTE KUCesun-
HnW /FAME/ ca aHanm3upaHm c
nomoliTa Ha rasos xpomarorpad
Shimadzu-2010 (Kioto, Japan) cHa6-
[EH C NnamMmbyHO-MOHM3AUMOHEH fe-
TEKTOP MU aBTOMaTU4YHA WHXEKLMOH-
Ha cuctema (AOC-2010i). AHaNU3bT

20

trans fatty acids does not exceed
10% of the daily energy intake and
these foods are identified as foods
with low content of SFA.

A claim that a food contains SFA,
may be indicated only in cases
where the content of SFA and TFA
does not exceed 0,1 g/100 g of
product or 0,1 g/100 ml of liquid
(Regulation (EC) No 1924/2006).

The study was conducted
with three different types of
cheese— Parmesan, Gouda and
Balkan produced from cow's milk.

MATERIAL AND METHODS

There were examined three
different types yellow cheese -
parmesan (4 pieces), Gouda (4
pieces) and mountain (4 pieces)
for fatty acid composition and
establishing the content of trans
fatty acids, bioactive and anti-
cancer substances in the fat
fraction. The extraction of the total
lipids was done by the method of
Roese-Gottlieb (A.O0.A.C, 2000),
with diethyl and petroleum ether
and subsequent methylation with
sodium  methylate  (CH3ONa,
Merck, Darmstadt) and dried with
NaHSO4.H,0.

The fatty acids methyl esters
/FAME/ were analyzed with the aid
of gas chromatograph Shimadzu-
2010 (Kyoto, Japan) equipped with
a flame ionization detector and
automatic injection system (AOC-
2010i). The analysis was made on



€ M3BBbPLUEH Ha KanuaspHa KosioHa
CP 7420 (100m x 0.25mm
1.d.,0.2um film, Varian Inc., Palo
Alto, CA). 3a Hocew, ras e
13Mno/s3BaH BOAOPOA, a kKaTto make-
up ras - asor. [lporpamupaH e
pexuMm Ha newta Ha 4eTtupu
CTBbIMKW — HaYasiHaTa Temneparypa
Ha kosnoHarta — 80°C/ min, koAToO ce
nogavpxa 3a 15 min, cneg Koeto
HapacTtBa ¢ no 12°C/ min go 170°C
n ce nogavpxa 3a 20 min, cneasa
HOBO noBuwaBaHe c 4°C/min pgo
186°C 3a 19 min n go 220°C c no

4°C/min oo npukiyBaHe Ha
npoueca.

KayecTBeHata oOuUeHKa Ha
MacTHaTa  (opakums BK/IlOUBA

cnegHUTe nokasartenu: JvnuaeH
NpeBaHTMBEH CKOp, aTreporeHeH u
Tpom6oreHeH nHaekc (Ulbricht and
Southgate, 1991), CbOTHOLLEHMETO
MeXay Xunep- nU XuMnoxosecTtepo-
NEMUYHN MACTHU KUCENUHW, TpaHC
MacCTHM KUCENMHU N KONIMYEeCTBOTO
Ha HacuUTeHWUTe MaCTHU KUCENNHU
(Regulation (EC) No 1924/2006).
NNc= ONn +2x HMK- MHMK- 0,5
MHMK
Al= 12:0+ 4x14:0 +16:0
[[EMUFAs+PUFA n6+PUFA n3]
TI=(14:0+16:0+18:0)/[
0.5x>MUFAs+0.5xPUFA
n6+3xPUFA n—-3+PUFA n3/ PUFA
noG|
h/H=(C18:1n-9+C18:1n-7+C18:2n-
6+C18:3n-3+C18:3n-6+C20:3n-
6+C20:4n-6+C20:5n-3+C22:4n-
6+C22:5n-3+C22:6n-
3)/(C14:0+C16:0)

[aHHuTe ca obpaboTeHu Mo
MeToAuTe Ha BapuauuoHHaTa cTa-
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a capillary column CP7420 (100m
x 0,25mm i.d., 0,2um film, Varian
Inc., Palo Alto, CA), with carrier
gas-hydrogen and make-up gas -
nitrogen.

Programmed mode is the furnace
of four steps the initial
temperature of the column
80°C/min, which was maintained
for 15 min, then increase at
12°C/min to 170°C and maintained
for 20 min, then new increase at
4°C/min to 186°C for 19 min and to
220°C at 4°C/min till finishing the
process.

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

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

Al= 12:0+ 4x14:0 +16:0
[[EZMUFAs+PUFA n6+PUFA n3]
T1=(14:0+16:0+18:0)/[
0.5xZMUFAs+0.5xPUFA
n6+3xPUFA n—-3+PUFA n3/ PUFA
noG|
h/H=(C18:1n-9+C18:1n-7+C18:2n-
6+C18:3n-3+C18:3n-6+C20:3n-
6+C20:4n-6+C20:5n-3+C22:4n-
6+C22:5n-3+C22:6n-
3)/(C14:0+C16:0)

The obtained data were
statistically processed with



TUCTUKA NOCPenCcTBOM CTaTUCTU-
YyecKknss nakeT Ha KOMMITbpHaTa
nporpama EXCEL 2010. [docrto-
BEPHOCTTA Ha pasuknute mexay
n3cnefBaHUTe Mfeka e yctaHoBe-
Ha upes t-tecta Ha CTIOAEHT.

PE3YNTATU N OBCBb)XXOAHE
3cnepBaHuTe KallkaBasin ce
Xxapakrepusnpar c nenesHo
cbabpxaHue ot 3,81 ao 5,38%.
Mapme3aHbT € C Hail-BMCOKO
CbAbpXaHue Ha 6enTbk — 27,54%
N MasHnHn — 28,05% (Tabnuuya 1).

Statistica for Windows 2010
software. The credibility of the
differences between the analyzed
milk was established by t-test of
Student.

RESULTS AND DISCUSSION
Studied yellow cheeses are
characterized by ash content from
3.81 to 538 percent. The
Parmezan has the highest content
of protein — 27.54% and fat —
28.05% (Table 1).

Tabnumuya 1. DM3MKOXMMMYEH CbCTaB Ha TpW BuAa KallkaBanm
Table 1. Physicochemical composition of three yellow cheeses

MapmesaH Mayna BankaH
Parmesan Gauda Balkan
X sd X sd X sd
MNenen, %
Ash,% 5,38 0,38 4,01 0,08 3,81 0,04
MpoTtewnH, %
Protein,% 27,54 0,46 25,98 0,82 26,00 0,81
MasHuHa, %
Fat, % 28,05 0,49 25,98 1,32 23,51 0,98

MacCTHOKMCENIMHHNAT CbCTaB
€ BaXkHa XapakTepucTuka Ha mac-
NeHaTa (ppakumsa 3a onpegensiHe
Ha CbAbPXAHUTO Ha TpPaHC MacT-
HN KUCENUHU N BMONOTMYHOAKTUB-
HMW KOMnoHeHTW. OT TpuTe BUaa
cYpeHa HacuTeHUTe MacTHW Kuce-
JIMHX ca B HaW-rofisMo Kosmyec-
TBO npu Mayga, 4oKkaTo MOHOHEHa-
CUTEHUTE U NOJINHEHACUTeHUTE ca
B Hal-HMCKa KOHUEeHTpayms.
O6LIOTO CbAbpXaHWe Ha TpaHC
MacTHUTE KUCEeNWHW B un3cneaBa-
HUTE Kallka-Banu Bapupa ot 1,67
0o 1,87 g/100g masHuHa. Omera-3
MacCTHUTE KMUCEJIMHU Ca B KOHLEH-

Fatty acid composition is an
important feature of the oil fraction
to determine the content of trans
fatty acids and bioactive
components. Of the three types of
yellow cheese saturated fatty
acids are most abundant in Gouda
until monounsaturated and
polyunsaturated are in the lowest
concentration.

The total content of trans
fatty acids in the analyzed
cheeses ranges from 1,67 to 1,87
g/100g fat. Omega-3 fatty acids
are in a concentration of less than
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Tpauma nog 1 g/100g mMasHuHa,
Jokato omera-6 ca B AmanasoHa
oT 2,08 oo 2,36 g/100g ma3HuHa.
CbOoTHOWEHNETO Mexay [ABeTe
rpynu MasHuHu e oT 3,28 npu
rayga pno 3,40 npu [lapmesaH,
cneposate/lHO TO € C  HUCHK
puckos oakTop (thaktop <5).

1 g/100g of fat, while omega-6 in
the range from 2,08 to 2,36 g/100g
fat. The ratio between the two
groups fat is from 3.28 to 3.40 at
Gouda in Parmesan, therefore it
has a low risk factor (factor <5).

Tabnmuya 2. MacTHO KMCENIMHEH CbCTaB Ha Tpu Bua KawkaBas (g/100g ma3HMHA)
Table 2. Fatty acids composition of three types yellow cheese (g/100g fat)

MacTHa MapmesaH Mayna BankaH
KUCenMHa Parmesan Gauda Balkan
Fatty acid X sd X sd X sd

C12:0 3,58 0,07 3,90 0,06 4,00 0,03
C14:0 11,60 0,10 11,93 0,05 12,02 0,10
C16:0 34,71 0,16 35,00 0,28 34,52 0,18
C18:0 9,24 0,14 8,72 0,05 8,53 0,08
C18:1n-9 15,90 0,19 15,21 0,18 15,08 0,07
C-18:1t11 0,72 0,01 0,71 0,01 0,71 0,05
C18:2n-6 1,54 0,01 1,39 0,03 1,44 0,02
C18:3n-3 0,54 0,01 0,53 0,07 0,54 0,04
C18:3n-6 0,06 0,00 0,06 0,01 0,05 0,01
C20:3n-6 0,08 0,00 0,07 0,01 0,07 0,01
C20:4n-6 0,10 0,00 0,08 0,01 0,09 0,00
C20:5n-3 0,06 0,01 0,05 0,02 0,04 0,01
C22:4n-6 0,04 0,00 0,04 0,01 0,04 0,01
C22:5n-3 0,07 0,02 0,05 0,02 0,05 0,01
SFA 74,78 0,22 76,25 0,30 76,18 0,17
MUFA 21,96 0,18 20,81 0,11 20,85 0,09
PUFA 3,24 0,04 2,90 0,25 2,96 0,10
> C-18:1TFA 1,87 0,08 1,67 0,09 1,77 0,12
n-3 0,69 0,02 0,64 0,11 0,65 0,04
n-6 2,36 0,03 2,08 0,09 2,16 0,02
n-6/n-3 3,40 0,09 3,28 0,39 3,37 0,22
CLA 9c,11t 0,20 0,02 0,12 0,09 0,06 0,02
> CLA 0,54 0,02 0,45 0,08 0,45 0,05
OcHoBHUTE npeacTaBUTENN The main representatives of

Ha HaCUTeHNTE MaCTHU KNCEJTUHN,

saturated fatty acids, which are
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KOUTO MMAaT OTHOLUEeHWe KbM Xpa-
HEHeTO Ha 4yoBeka ca NlaypuHoBa-
Ta (C12:0), MUPUCTUHOBATA
(C14:0) kmcenuHa, nasiMMTMHOBA
(C16:0) n cteapuHoBa KucenuHa
(C18:0). KawkaBanbT basikaH e ¢
Ha-BMCOKO CbAbpXaHue Ha nay-
PUHOBA N MMPUCTMHOBA K1CEJIMHA,
cboTtBeTHO 4,00 n 12,02 g/100g
Ma3HWHa, fokato Maygara cbabp-
Xa  HaW-MHOro  najiMMTMHOBA
(35,00 ¢/100g wma3HMHA), a
Mapme3aHa — cTeapuHoBa (9,24
0/100g ma3HuHa). OnenHoBaTa Ku-
ce/nvHa B mscnefBaHutTe obpasum
€ B Hali-BMCOKa KOHLeHTpauus
npun MapmesaHa — 15,90 n B Hait-
HUCKa npu  Kawkasasl baskaH.
TpaHC BakceHoBarta KucesimHa e B
CpaBHUTENHO efHaKBX KoJimyec-
TBa 1 Npu TpUTe BUAA KallkaBasl —
0,71-0,72 g/100g ma3HuHa. JIMHO-
fioBara KucesnimHa B nscnegsaHuTe
KallkaBasiM e B gnanasoHa ot 1,39
no 1,54 g/100g masHuHa (Tabnu-
ua 2), [OKaTto CbAbpPXaHMETO Ha
anpa n rama nuMHoNeHosara Kuce-
INHa € CpaBHUTEJSTHO efHaKBo,
He3aBMCMMO OT TexHosiorMyHarta
obpaboTka. CnperHata NIMHO/I0BA
KACe/MHa € B MHOTO HWUCKU KOH-
yeHTpauyum ot 0,06 npn Kallkasasl
BankaH o 0,20 npu Kawkasa
Mapme3aH B CpaBHeHWe C Kpase
MISIKO, B KOeTo Bapupa ot 0,24 go
0,45 g/100g ma3HuHa (ViBaHOBa ”
CbTp., 2012). O6LOTO KOIMHECTBO
Ha CLA- m3omepu e Haii-BUCOKO
npu MNapmesaH — 0,540,24 po 0,45
0/100g ma3HuHa, fokaTto npu Nayaa
n basnikaH e 0,45 g/100g ma3HUHa.

KayecTBeHaTa oOueHKa Ha

relevant to human nutrition are
lauric (C12: 0), myristic (C14: 0)
acid, palmitic (C16: 0) and stearic
acid (C18: 0).

The Balkan yellow cheese has the
highest content of lauric and
myristic acid, respectively 4,00
and 12,02 g/100g fat, while the
Gauda contain most palmitic
(35,00 g/100g fat) and Parmezan—
stearic (9 24 g/100g fat).

Oleic acid in the studied samples
in the highest concentration in
Parmezan — 15.90 and the lowest
at Balkan.

Trans vaccenic acid is in relatively
equal amounts in all three types
yellow cheese — 0,71-0,72 g/100g
fat. Linoleic acid in analyzes
yellow cheeses ranges from 1,39
to 1,54 g/100g fat (Table 2), while
the content of the alpha and
gamma linolenic acid is relatively
uniform  irrespective  of the
technological process.

CLA is in very low concentrations
of 0.06 in Balkan cheese to 0.20 in
Parmesan cheese compared to
cow's milk, which varies from 0.24
to 0.45 g/100g fat (lvanova et al.,
2012).

The total amount of CLA- isomers
is the highest in Parmesan — 0.54
9/100g of fat, while the Gouda and
Balkan is 0.45 g/100g fat.

Qualitative assessment of
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MacTHaTa (ppakuma e HanpaseHa
Bb3 OCHOBa Ha clefgHuTe nokasa-
Tenu:  AunuaeH  npeBaHTMBEH
CKOp, areporeHeH n TpoMboreHeH
NHOEKC U CbOTHOLUEHUETO MexXay
XUnep- U X1MnoxosiecteposieMMyHu
MacTHuM kucenvHu (Taénuua 3).

the fat fraction is based on the
following indicators: lipid
preventive score, atherogenic and
thrombogenic index and the ratio
between hyper- and
hypocholesterolemic fatty acids
(Table 3).

Tabnuua 3. KauecTBeHU nokasaTenu Ha MacTHaTa pakumsa Tpy BUaa KallkaBasl
Table 3. Quality indicators of fat fraction composition of three types yellow

cheese
MokazaTen MapmesaH laypa BankaH
Indicator Parmesan Gauda Balkan
X sd X sd X sd
LPS
(9/ 100g product) 63,39 1,10 59,81 3,07 54,08 2,35
Al 3,36 0,04 3,65 0,05 3,64 0,04
Tl 3,82 0,03 4,07 0,13 4,00 0,05
h/H 0,40 0,00 0,37 0,00 0,37 0,00
TFA
(g/ 100g product) 0,52 0,03 0,43 0,02 0,42 0,01
SFA+TFA
(9/ 100g product) 21,50 0,37 20,24 1,02 18,32 0,77
NnnaHnat npeBaHTUBEH Lipid preventive score in
ckop B pasnuyHuTe  Buaose | different types of yellow cheese

kKawkaBasi e oT 54,08 po 63,39
g/100g npoaykT. Tol € Hali-HUCHK
npn kKawkasan bankaH- 54,08 g/
100g npoAyKt. ATEpPOreHHUAT WH-
[eKC faBa B3aMMOBpb3Kata Mex-
[y cymara Ha OCHOBHWUTe HacuTe-
HW MacTHU KUCESIMHU N HeHacute-
HUTE MacTHW KUCEJIHU, KaTo Mbp-
BUTE Ce cuuTaT 3a Npo-aTreporeH-
H1 (6naronpuaTcTBar agxesuvsTa
Ha IMNUAN B KNETKUTE Ha UMYHHa-
Ta U KpbBOHOCHara cuctema), a
BTOpPUTE 3a aHTW aTeporeHHn (MH-
xubupar arperaumsata Ha naakm u
HamasiaBaT HMBara Ha ecTepudu-
UMpaHn MacTHU KUCENNHWU, Xonec-
Tepon, u octo-nunmuan, Kkato no

are from 54.08 to 63,39 g/100g
product. It is the lowest in Balkan
yellow cheese 54,08 @g/100g
product. The atherogenic index
gives the relationship between the
amount of the major saturated
fatty acids and unsaturated fatty
acids, the former is considered to
be pro-atherogenic (favoring the
adhesion of the lipids in the cells
of the immune and circulatory
system), and the second anti-
atherogenic (inhibit platelet
aggregation and reduce the levels
of esterified fatty acids, cholesterol
and phospholipids, and thereby
preventing the occurrence of
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TO3XM  HauMH  npegoTeparsasar
nosBara Ha MWKPO- W Makpo-
KOpOHapHM® 3a60-n1s1BaHus).
TPOMOOreHHNAT  MHAEKC  [asa
TeHAeHUuMsTa 3a obpasyBaHe Ha
CbCUpeLuM B KPBLBOHOCHUTE Cb-
[oBe N ce gedvHMpa Kato CboT-
HOLLEHNEe Mexay MpPOTPOMOOreH-
HUTe (HacUTeHU MacTHW KuUCesun-
HW) U aHTUTPOMOBOreHHuTe (MOHO-
HeHacuTeHUTe W MoJINHEeHacuUTe-
HUTEe omera-3 U omera-6 MacTHU
KACE/IMHN)  MAacCTHU  KUCEJIUHU
kncennHn (Ghaeni et al., 2013).
ATEpPOreHHUAT WHOEKC e Hal-
HUCBK npu [MapmesaHa - 3,36,
Jokato npu Kawkasan [ayga —
3,65 1 basikaH e 3,64. TpomboreH-
HAUS MHOEKC € Hal- HUCHLK npu
MapmesaH — 3,82 1 Hain-BMUCOK Npu
Maypa — 4,07. \3scnegBaHuTe Kall-
KaBa/In ce xapakrepusupar KaTo
XpaHuTesieH MNpoAyKT C  HUCKO
CbAbpXaHne Ha TpaHC MacCTHU
kncenuun — 0,42 po 0,52 g/100g
M/IeYEH NMPOAYKT N BUCOKO CbAbP-
XaHne Ha HacUTEeHW MacCTHU
kmcennHn ot 18,32 po 21,50
g/100g msieyeH NpPoayKT.

n3BOAMN

OT n3cnegBaHnTe KallkaBasim
Hain-6eaeH Ha 6MONOTMYHOAKTUBHU
KOMMOHEHTM € KalukaBan baskaH,
pokato [lMapmesaHa e Hai-6orar,
nopagn Tasu MNpuyMHa KallkasaJi
bankaH Moxe pa ce cmdata 3a
KalkaBas C HUCKO HMBO Ha aHTU-
aTeporeHHa W aHTUTPoMOOreHHa
3almTa Ha YOBELUKMS OpraHn3bm
npu HeroeaTa ynoTpeb6a. Kauka-
Ba/INTE Ce XapakTepusmpar KaTto

micro- and macro- coronary
diseases).

Thrombogenic index gives
tendency form clots in blood

vessels and is defined as the ratio

between protrombogenic
(saturated fatty acids) and
antithrombogenic

(monounsaturated and
polyunsaturated omega-3 and

omega-6 fatty acid) fatty acids
(Ghaeni et al., 2013).

The atherogenic index was lowest
in Parmezan — 3.36, while in the
Gauda — 3.65 and Balkan is 3.64.
Thrombogenic index is the lowest
in Parmezan - 3.82 and the
highest in Gauda — 4.07. The
analyzed vyellow cheeses are
characterized as a food product
with a low content of trans fatty
acids — 0,42 to 0,52 g/100g milk
product and a high content of
saturated fatty acids from 18.32 to
21,50 g/100g of milk product.

CONCLUSIONS

From studied yellow cheeses
the most poor of biologically active
components  is Balkan  as
Parmesan is the most extensive,
therefore Balkan can be
considered for cheese with low
levels of anti-atherogenic and
antithrombotic protection of the
human organism in its use. Yellow
cheeses are characterized as a
food product with a low content of
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XpaHuTesieH nNpoAaykKT C HUcCKo | trans fatty acids (from 0,42 to 0,52
CbAbpXaHne Ha TpaHc MacTHu | g/100g milk product) and a high
kncenunHn (ot 0,42 po 0,52 g/100g | content of saturated fatty acids
M/le4eH  npoaykt) n  Bucoko | (from 18.32 to 21,50 g/100g milk
CbAbpXaHue Ha HacuTeHu mMacTHu | product).

kncenmHn (ot 18,32 pgo 21,50
9/100g mnieyeH NPOAYKT).
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PE3OME

C uen ontumusMpaHe wu3non3.a-
HETO Ha PenpoayKTUBHM GUOTEXHOOMMU
npu Kobunu ot nopogara [yHaBCcKM KOH
65xa NPUIOXEHN [Be CXeMW 3a CUH-
XPpOHM3aUmMsa Ha ecTpasiHuA Lmkba. EgHa ¢
usnonssaHeto Ha Regumate u npocTa-
rnaHguHn 1 BTopa 6asnpaHa Ha ABykpar-
HO TpeTupaHe npe3 14 aHW ¢ npocTarna-
HOuHKM (Oestrophan). MNonyyeHnte pesyn-
TaTu nokasBaT CXOACTBa C pesynrarure
onucaHu npu 4pyry nopoau v gasart npe-
OMMCTBO Ha cxemara npegswxpjaiia us-
non3saHeTo Ha Regumate n npocrarna-
HAWHK (Oestrophan) npu Ta3n nopoga.

KnouoBn AymMn: CUHXPOHM3ALMS,
ecTpyc, kobunwu, lyHascka nopoga
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SUMMARY

In order to optimize the use of
reproductive biotechnology in mares from
Danube horse breed were implemented
two schemes for synchronization of the
oestrus cycle. One use of Regumate and
prostaglandins and second based on two
treatments in 14 days interval with
prostaglandins (Oestrophan). The results
show similarities with the results
described in other breeds and favor a
scheme providing for the use of
Regumate and prostaglandins
(Oestrophan) in this breed.

Key  words: synchronization,
estrus, mares Danube breed



yBO/

Monynaunsata Ha nopojata
[yHaBCKM KOH € Ccepuo3HO Hama-
/leHa cnepj, 3aTBapsHETO Ha KOHe-
3aBog KnemeHtnHa. CUAHO NUMU-
TMpPaHUAT Bpoil Ha ek3emnasapuTe
nocTaBeHu Nopg, CenekumMoHeH KOH-
Tpon obycnaBs HeobxoaMmocTTa
OT W3M0/I3BaHeTO M OoNTUMu3npa-
HETO Ha acucTMpaHu penpoaykTUB-
HN TEXHUKN — W3KYCTBEHO Oceme-
HsABaHe CbC CBeXa W KPUOKOHCep-
BMpaHa CeMeHHa TEeYHOCT U €eM-
6puoTpaHcdep, ¢ uen 3anasBaHe
N yBenuyaBaHe nonynauusta Ha
efiHa OT TpuUTe MeCTHW ObJIrapcKku
nopoan KoHe. EmépuoTpaHcdepsbT
e LEeHeH MeToj B penpoaykumnsata
Npyv KOHeTe no3BossABaLly, nosy4va-
BaHETO Ha MnoBeye Mnpunioan ot
LEHHN B TEHEeTUYHO OTHOLUEeHMEe
XWBOTHW, TakuMBa, KOUTO He moraT
[a W3HOCAT nfoga A0 Kpail mnn
npun Koowunu, n3non3saHn 3a pabdo-
Ta (Reenskaug, 2014).B 1031 cny-
yali CMHXpOHM3aLuuATa Ha ecTpa-
HUS UMKb/ Ha [JoHopa W peuunu-
eHTa e HeobxoAMMO Yycnosue 3a
ycnexa Ha emb6puoTpaHctepa
Campbell (2014). Llenta Ha TOBa
n3cnegBaHe e onpefensHeTo Ha
NOAXOAALWMAT MNPOTOKO/ 3@ MaHu-
nynaumsi Ha ecTpasiHia UMKb/ Ha
kobunn ot nopogata [yHaBCKM KOH
C LeN CMHXPOoHM3aums My.

MATEPVAT N METOON

N3non3saHn ca kobwuan Ha
Bb3pacTt mMexay 5 v 12 roguwHa
Bb3pacT OT nopogata [lyHaBCKU
KOH, pasgeneHn B 3 rpynu. W3-
cnensaHeTo e NpoBefeHo B nepuo-
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INTRODUCTION

The population of the Danube
horse breed is severely reduced
after the closure of the stud
Clementine. Highly limited number
of specimens placed under
selection control necessitates the
use and optimization of assisted
reproductive techniques, artificial
insemination  with  fresh  and
cryopreserved semen and embryo
transfer in order to preserve and
higher population of one of the
three local Bulgarian horse breeds.

Embryo transfer is a valuable
method in equine reproduction and
will produce more offspring from
genetically valuable animals, those
who can not carry a successful
pregnancy, or in horses used for
work (Reenskaug, 2014).

In  this case synchronization
oestrus cycle of the donor and
recipient is a necessary condition
for the success of embryotransfer
Campbell (2014). The aim of this
study is determining the
appropriate protocol for
manipulation of the oestrus cycle
of Danube horse breed mares in
order synchronization him.

MATERIAL AND METHODS
Used mares aged between 5
and 12 years old Danube hose
breed mares, divided into 3
groups. The survey was conducted
between March to July, due to



fga Mapt go KOnu, nopaaum rosne-
MUTE  VHOAMBUAYa/IHW  pasinyums
BbB BpeMeTpaeHeTo Ha ecTpyca u
B/IMAHNETO Ha Ce30Ha BbpXY
osynaumata Nagy (2000). Bcuuku
ONMUTHN XWBOTHW ca B PEenpoayk-
TMBHa Bb3pacT, paxganu, 6e3
JaHHW 3a TpyaHO paxaaHe. Kobwu-
nite ca 6unn KIWMHWYHO 3A4paBw,
6e3 M3MeHeHus B aHaTtoMuATa Ha
penpoaykTMBHUA TpakT. Hanpa-
BEHVAT MWKPOOMOSIOTMYEH aHasn3
He e yCTaHOBW/1 Ha/InYneTo Ha na-
To/I0rMYHa Mukpodpsiopa. KpbBHa-
Ta KapTuHa, OVMOXMMWYHUAT aHa-
IN3 N XOPMOH&JTHUAT Npodonsi Ha
BK/IIOYEHUTE B ONUTa >KUBOTHU
CblO ca 6unn B HOopma PesynTta-
TUTEe OT B3eTuTe npobu OT KOH-
TPO/IHATE >KUBOTHW ca O6wIM B
HOopMa. BCUYKM XMBOTHW, BK/IKOYE-
HW B M3cfnefBaHeTo ca usxpaHsa-
HWN C KOHLLEHTpUpaH doypax n ceHo,
oTrnexgaHu ca B 0OOKcoBe, Kato
MM e BUN0 OCUTYPEHO exXeaHEBHO
ABWXeHve B nagok. Kobunute ca
pasfenieHn B [OBE ONUTHU Tpynu
BK/IIOYBALLM MO 6 XMBOTHN 1 efHa
KOHTpO/IHA rpyna, BkIwYBawa Cb-
Wo 6 XMBOTHW. TbM KaTo npocTa-
rNaHAMHU 1 NPOrecTUHOBM NPOAYKTY
ce u3nonsaear Hal-4ecTo He3aBu-
CMMO eA1H OT ApYr 3a CUHXPOHM3a-
LUMS Ha ecTpaHusa UMKbA Npu apyru
nopoau koHe Sitzenstock (2013), u
nopaau Tesu npuumMHu 6sxa n3bpa-
HU CXO[HMW CXEMU Ha TpeTupaHe.
Kobunute ot rpyna 1 6sxa
Nnog/IOKEeHNn Ha TpeTupaHe C
AntpeHorect (Regumate™) 14 ml
per 0s B Npoab/hKeHne Ha 14 aHw.
Ha 15-4 pgeH OT ekcnepuMeHTa
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large individual differences in the
duration of estrus and the influence
of the season on ovulation (Nagy,
2000).

All experimental animals are in
reproductive age and without
evidence of dystocia in previous
gestations. The mares were
healthy, with no changes in the
anatomy of the reproductive tract.
Incurred microbiological analysis
did not detect abnormal microflora.

Blood count, biochemical analysis
and hormonal profile included of
the experimental animals also
were in the norm. Results from
samples taken from test animals
were normal. All animals included
in the study were fed with
concentrated feed and hay grown
in pens, as they were provided
daily movement in the paddock.

The mares were divided into two
experimental groups comprising 6

animals and a control group
consisting of 6 animals.
Prostaglandins and  progestin

products are most often used
independently of estrous cycle
synchronization in other horse
breeds (Sitzenstock, 2013), and for
these reasons were selected
similar treatment regimens.

The mares from group 1 were
submitted to treatment with
Altrenogest (Regumate @) 14 ml
per os for 14 days. On 15th day of
the experiment, animals of this



ONUTHUTE XMBOTHM OT Tasu rpyna
ca 6unu TpeTtupanu ¢ Cloprostenol
(Oestrofan®) 0,25 mg/ml, 1 ml i.m.
Kobunute ot onuTHa rpyna 2 ca
6unn TpetupaHm c Cloprostenol
(Oestrofan® )0,25 mg/ml, i.m. 1 ml
B NbPBUAT U 14-NAT AEH OT eKkcne-
puMeHTa. Kobunute oT KOHTposIHaTa
rpyna He ca 6wuaM nNoA/IOKeHW Ha
MaHunynauus Ha ecTpasTHUA LK.

Cnep, nocnegHoTo TpeTupaHe
KaKTO OMUTHUTE, Taka M KOHTPOJIHU-
T€ XMBOTHM ca O6WIM NOSNOXKEHN Ha
eXefgHeBEH exorpadicku, TpaHCpek-
Ta/IEH KOHTPO/ Ha €CTPA/THUS LUK
C uen npocnegasaHe Ha OONKYNO-
reHesara (dur. 1, 2, 3 n 4), n cbe-
TOSIHMETO Ha eHgomeTpuyma. os-
BaTa Ha npu3Hauy Ha ecTpyc ca
6unn npocnegeHn N 4ypes xpebeL,
NPOBHMK.

PE3SYNTATN N OBCBbXAAHE
UeTupmn OT KOBMANUTE BKIKOYUE-
HWU B rpyna 1, nog/ioXeHu Ha CvH-
XpoHu3auma ca nposiBMAU Npu3sHa-
UM Ha ecTpyc 4 AHW cnep nocnea-
HOTO TpeTupaHe. EAHO OT ekcne-
PUMEHTAIHUTE XXUBOTHWN € MPOsABU-
Nno npusHaum Ha ecTpyc 5 AHu
cnep nocnefHoOTo TpeTupaHe n ea-
HO XXWBOTHO 6 OHM cnep no-cnepg-
HOTO TpeTupaHe. ToBa e ycTaHo-
BEHO upe3 exorpadckn Habnwaa-
BaH eHAoOMeTpuaneH efem u pas-
BUTUE Ha AOMUHAHTEH (PONMKYN C
pasmepu Hag 35 mm, Kakto 1 OT-
BapsiHe Ha uepsuKkca. pun ase oT
KobunuTe OT onuTHa rpyna Homep 1
ce Habnwopgasa passuTve MU OBYyNa-
UMA Ha aBa AOMUHaHTHU POsnKyna,
KOETO e pSAAKOCT npu KobunuTe.
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group were treated with
Cloprostenol (Oestrofan @) 0,25
mg/mL, 1 mL i.m. Mares from test
group 2 were treated with
Cloprostenol (Oestrofan @) 0,25
mg/ml, i.m. 1 ml at the 1st and 14th
day of experiment. Mares in the
control group were not subjected to
manipulation of the oestrus cycle.

After the last treatment, the
experimental and control animals
were subjected to daily ultrasound,
transrectal control of the oestrus
cycle to track folliculogenesis(Fig.
1, 2, 3 and 4), and the condition of
the endometrium. Signs of oestrus
were monitored by test stallion
also.

RESULTS AND DISCUSSION
Four mares included in group
1 undergoing synchronization have
shown signs of oestrus 4 days
following after the last treatment.
One of the experimental animals
showed signs of oestrus 5 days
after the last treatment and one
animal 6 days after the last

manipulation of the oestrus cycle.

By ultrasonography has been
observed endometrial edema,
development of the dominant

follicle size over 35 mm, and
opening of the cervix. In two of the
mares from the test group number
1 was observed development and
ovulation of two dominant follicle,
which is rare in mares.



our. 1. loMmmHaHTeH PONVKY/, onuTHa rpyna 1 ¢ pasmepu 49.2 mm

Fig. 1. Dominant follicle test group 1 with dimensions of 49.2 mm

dur. 2. loMuHaHTEH PONKKYS, ONUTHa rpyna 1 ¢ pasmepun 45.5 mm

Fig. 2. Dominant follicle test group 1 with dimensions of 45.5 mm

Kobunnte BKIOYEHM B ekcne-
pPUMEHTa/THA rpyna 2 1 TpeTmpaHu
[IBYKPaTHO C npocTarfiaHAvHN Nposi-
BSIBAT MpM3HALUM Ha €ecTpyc, KakTo
cnepfpa: efiHa kobuna fBa gHu cnep
NnocnegHOTO TPeTUpPaHe, TP XMBOT-
HW NposiBABaT NpU3HaUM Ha ecTpyc
TPV OHWU cnep TpeTupaHeTo u Age
XUBOTHM ca MaHudecTnpanm ec-
Tpyc 5 AHW cnep TpeTUTaHeTo .

The mares included in the
experimental group 2 and treated
twice with prostaglandins exhibit
signs of estrus, as follows: a mare
two days after the last treatment,
three animals shown signs of
oestrus three days after treatment
and two animals manifested
oestrus 5 days after treatment.
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®ur. 3. JoMMHaHTEH NPeAOBYIaUNOHeH (ONKY/, ONUTHA rpyna 2, pasmepu 49.5 mm
Fig. 3. Dominant pre-ovulatory follicle test group 2, size 49.5 mm

®ur. 4. loMUHAHTEH (PO/INKY/T B MOMEHT Ha OBY/launst U (opMrpaHe Ha XbJ/To

TAN0, oNuUTHa rpyna 2

Fig. 4. Dominant follicle at a time of ovulation and formation of the corpus

luteum test group 2

XKVBOTHUTE BK/IHOYEHWN B KOH-
TponHata rpyna ca nposABuUAn
npu3Hauy Ha ecTpyc HesaBUCUMO
efHO OT pgpyro, B nepuopg ot 25
OHW, KaTo He ce Habnwpasa
3aKOHOMEPHOCT WM CUHXPOH

The animals included in the
control group showed signs of
oestrus independently of one
another, in a period of 25 days,
there was no pattern or
synchronization between them.
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mMexay TaX. He ca HabnwpgaBaHu
CbLLECTBEHN pa3Nnyuusa B pasmepa
Ha (PONMKyIUTEe B CpaBHEHue ¢
ONUTHUTE TPynu.

AHanunsuparku nonyyeHuTe
[aHHN, MOXe fa ce npueme, ye u
ABaTa HauMHa 3a CUMHXpPOHM3auus
Ha ecTpaslHUSA UMKbA Ha KObuau
OT pJajeHata nopofa nokassar
CXOAHW pes3yntatu c noslyvyeHute
OT [gpyrm asTopy npu  Apyru
nopoaun (Vanderwall, 2007; Riera,
2011). 3a pasnvka obayve oOT
N3Mnosi3BaHeTO Ha NOJOOHU CXemu
n npenapatu npy onutHa rpyna 1
nma cryyam Ha [BOMiHa oBynauus
B €4MH U CbLU SWYHWK B efuH
ecTpasieH LuKb/, 6e3 u3nonsea-
HeTO Ha npenapartu, UHQyuMpaLm
cyneposynauusa (Squires, 2007;
Roser, 2012).

HabniogasaHa e no-gobpa
CMHXpOHM3aLMs Ha ecTpasiHuUSA
LUMKBN MPU XUBOTHUTE OT rpyna 1,
B CpaBHeHue c Te3n oT rpyna 2 u
Ha Ta3n 6a3a Moxe ga ce npueme,
4ye n3nonssaHeTo Ha Altrenogest B
KOMOMHauusa ¢ npoctarfiaHfguH e
Nno-nogxoAswo 3a U3nonsBaHe
npuM TasuM nopofa KoHe C uen
CMHXpOHM3aLMAaTa Ha ecTpasiHUSA
UMKB/, KaTto MNoAroToBKa 3a eMm-
6puoTpaHcdep. Kato HegocTaTbk
Ha TO3M nNpOTOKON TpsbBa [Jda
6bAe M3TbKHaTa LeHaTta Ha Xop-
MOHasIHUTe npenapartn U3nos3Ba-
HW B Hero. MNpeguMcTBO € fobpus
CMHXPOH Ha ecTpyca, oyHAaMeH-
Ta/IHO yC/IOBME 3a YychellHa TpaHc-
nnaHTaymMs Ha eMopuoHu 1 Habnto-
flaBaHata [BOWHa wuncunarepasHa
OBy/flauusi, KoeTo we 6bae noaso-

There were no  significant
differences in the size of the
follicles as compared with the test
groups.

Analyzing the data obtained,
it can be assumed that the two-
way synchronization of oestrus
cycle of mares given breed show
similar results with those obtained
by other authors in other breeds.
(Vanderwall, 2007; Riera, 2011).

However, unlike the use of such
schemes and preparations in the
test group 1 there are cases of
double ovulation in the same ovary
in an oestrus cycle without the use

of preparations inducing
superovulation  (Squires, 2007,
Roser, 2012).

It was found better

synchronization of oestrus cycle of
the animals in Group 1 compared
to Group 2, and on this basis it can
be assumed that the use of
Altrenogest in combination with a
prostaglandin is more suitable for
use in this horse breed for the
purpose of synchronization of
oestrus cycle in preparation for
embryo-transfer. As disadvantage
of this protocol should be
highlighted cost of hormonal
preparations used in it. Advantage

is well synchronized estrus,
fundamental condition for
successful  transplantation  of

embryos and observed double
ipsilateral ovulation, which will be
subjected to further research.
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XEHO Ha no-3afbnboyeHn unscnepn-
BaHuA. ToBa 61 No3Bo/IMIO Cb3ga-
BaHETO WM KosekuusaTa Ha no-rosisim
6poil eMOpPMOHM OT LEHHN €eK3eM-
nAspv OT Tasu nopoja.

N3BOaMU
HacToswoTo n3cneaBaHe
nocoysa, kaTo MO-NoAxodsil 3a

CVMHXpOHM3aLMATa Ha ecTpaslHuS
LUMKBN Ha KobunuTe OT nopopata
[yHaBCKM KOH NpOTOKO/N HOMmep 1,
npeaswxaall M3nos3BaHeTo Ha
AntpeHorect  (Regumate®) u
Cloprostenol (Oestrofan®). Bnnpe-
KA no-Bucokata My LeHa, TOW
no3BosiiBa MNoBuvaBaHe ycrneBae-
MOCTTa Ha embpuoTpaHcdepa B
Tasn nopoga, kaTto OCBeH TOBa

This would allow the creation and
collection of a large number of
valuable embryo specimens of this
breed.

CONCLUSIONS

This study states as more
suitable for the synchronization of
oestrus cycle of mares breed horse
Danube Protocol No. 1, which
provides the use of Altrenogest
(Regumate®) and Cloprostenol
(Oestrofan®).

Despite its high price, it allows
increasing the success rate of
embryotransfer in this breed, also
gives you the opportunity of a

faBa ” Bb3MOWHOCTTa Ha no-ro- | higher number of embryos of
nsam 6pori eMbproHM OT UeHHM OT | valuable  genetic  perspective
reHeTnyHa rsniegHa Toyka Kobunu. mares.
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PE3IOME

C HacTosiWoTO u3creaBaHe 6elle
YCTaHOBEHO, Ye npeaBapuTesIHO MaHumMy-
NINpaHn XOPMOHANIHO KOBUNN C pas/INyHU
CXeMMN 3a CUMHXpPOHM3auMsa Ha ecTpasiHus
LUMKB/ — C U3MN0JM3BaHe Ha npocrarnaHgu-
HM U KOMOMHMPAHO U3Mos3BaHe Ha npo-
reCTUHW W npocTarnaHguHu, 3anassart
3annogfemoctTa npu oOceMeHsiBaHe C
KPUOKOHCEpBMpaHa CeMeHHa TeYHOCT.
OcBeH TOBa Gelle ycTaHOBEHO U 3anas-
BaHe Ha 3annogfemocTTa Npu Hamasnssa-
He Ha ocemeHuTenHaTa go3a ¢ 50% (400
MJTH.), HO NPV CbKpaljaBaHe Ha nepuoga
Ha TpaHCcpekTasHO exorpadicko npocre-
JABaHe Ha oBynauuata OT 2 Ha 1 vac.
MonyyeHnTe eMOPUNOHM OT Taka oceMeHe-
HUTe [Be rpynu ONUTHU KO6uIM ca
[ob6po kayecTBO M MoraT ga 6baat us-
noJsi3BaHn 3a LesimTe Ha emopmnoTpaHcdepa.

Kntouosu oyMu: Kobunn,
W3KYCTBEHO OCEMEeHfIBaHe, KpPWOKOHCcep-
BMpaHa ceMeHHa TeYHOCT, eMOPUOHN

YBO/,

[lyHaBckaTa nopoga koHe e |

SUMMARY
This study proved that previously
manipulated hormonal mares  with

different schemes for synchronization of
oestrus cycle — using prostaglandins and
combined use of progestins and
prostaglandins, fecundity remains at
insemination with cryopreserved semen.
Furthermore it was found preserving
fecundity in reducing the insemination
dose by 50% (400 million), but with
reduction of the period of transrectal
ultrasound tracking ovulation of 2 for 1
hour.

The resulting embryos so inseminated two
groups experimental mares are of good
quality and can be used for the purposes
of embryotransfers.

Key  words: mare artificial
insemination,  cryopreserved  semen,
embryo

INTRODUCTION
Danube horse breed was



cb3fgageHa B K3 "KnemMeHTuMHa”
Bbarapus Hamupal, ce kpan rp.
MneeBeH. 3a pasnnog ca 6unn
N3MNon3BaHn Xpeobum n kobunmn c
pasnnyHa rnopogHa npuHagIex-
HOCT Apabckn, NOMyKPbBHMU,
MEeCTHM  nogobpeHn,  [LOHCKM,
YHrapcku, nosyTexkKoBO3HU U Ap.
CTtpemexsbT 6un ga ce cbbepat u
nocTaBAT Npu [06pwM yCcnoBua Ha
XpaHeHe n oTrnexgaHe onpegene-
HA Tpynn KOHe C uen pda ce
npoussexgaar no-e4pu Xpeoum.

Mpe3 1893 r. oT YHrapuma ca
BHECEHNW KOHe OT nopogute
HoHuyc, JinnuuaHcku, Pucauu,

AHrno-apa6beku, LWarma n gp., a
MO-KbCHO W He3HauuTesieH Opol
YNCTOKPBBHWN KOHe OT ®paHumsa. B
npoab/HKeHne Ha 25 rogvHn e
N3BBbPLUBAHO OE3CUCTEMHO KpPbC-
TocBaHe. ChblumMHcKkara pabota no
cb3fiaBaHe Ha nopojarta 3ano4ysa
npes 1924 r. B HOBO OCHOBaHaTa
CekuMa Ha  KOoHe3aBoga  3a
HOHWYyCK. [TbpBOHAYa/IHO  GUIN
N3N0NA3BaHN pas/iMyHn MeToan Ha
pa3BbXgaHe, a Ha Nno-KkbCceH etan
KaTo OCHOBEH e M13Mon3BaH MeTo-
Aa Ha YNCTOMOPOAHO pa3BbXAaHe
C KOHe oOT nopogata HoOHuyc,
nocnyxuna 3a OCHoBa Ha NnaemMeH-
HOTO CTago. KbM HacToAwwma
MOMEHT B CTpaHarta ca ocTaHau
camo 20 xpebuu nop cenekymno-
HEH KOHTpon u 85 kobunn, ToBa
Ha/nara M3nos3BaHeTo Ha acucTu-
paHn pPenpoayKTUBHU TEXHUKM 3a
3anasBaHe W YyBeNnuyaBaHe Ha
CblUecTByBaLLMs reHoOqOHA,

C HacTofwWweTo wu3cnensaHe
C/ nocTaBuxme 3a uUen ga npo-
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created in CA "Clementine"
Bulgaria is located near the town.
Pleven. For breeding were used
stallions and mares of different
breeds belonging-Arab, half-local
enhanced, Donskoy, Hungarian,
polutezhkovozni and others.

The ambition was to collect and
put in good conditions of feeding
and breeding certain groups of
horses in order to produce larger
stallions. In 1893 Hungary
imported horses from breeds
Nonius, Lipitsanski, Risatsi, Anglo-
Arabian, Shaggy and others, and
later small number of thoroughbred
horses from France.

For 25 years it was carried out
unsystematic crossing. The actual
work on the creation of the breed
began in 1924 founded a new
section of the horse farm for
vernier.

They were originally used different
methods of breeding, and later as
the main method is used pure-bred
breeding horses breed Nonius that
formed the basis of tribal herd.

At present in the country are only
20 stallions under selection control
and 85 mares this requires the use
of assisted reproductive
techniques to preserve and
enhance the existing gene pool.

With this study we aim to
investigate the possibilities for



Yy4Y/M Bb3MOXHOCTUTE 3a MoBuLLA-
BaHe Ha 3annogaemocTtTa ypes3 NO
C KpVOKOHCEpBMpaHa CeMeHHa
TEYHOCT 1 NpeLeHKa Ha MNonyyYeHu-
Te eMOpMOoHM KaTo npeanocraBka
3a ycneweH embpuoTpaHcdep.

MATEPVANT N METOON

B n3cnepBaHeTo 6sixa BK/IHO-
YyeHNW QABe Tpynn NOo 6 OMUTHU
XWBOTHU, OTINEeXAaHu Npu efHak-
BU YC/I0BUSA, B Nepuoa MapT-Hsiu,
Ha Bb3pacT mexay 5 n 12 roanHu,
B OT/INYHO PEnpoayKTUBHO 34paBe.

I3KyCTBEHOTO OCeMeHsiBaHe
Gelle M3BbPLUEHO C KPUOKOHCEp-
BMpaHa CeMeHHa TeYHOCT cbXpa-
HsBaHa B narietn oT 0,5 ml, B cba
C TeyeH a30T U pas3mpaseHa Ha
BoAHa 6aHa HenocpenCcTBEHO Mnpe-
AV aenosvpaHeTo U Ha Temnepary-
pa ot 37 °C, 3a uHTepBan oT 60
cekyHan. CraHpapTHa OCeEMEeHu-
TenHa posa 800 mnH cnepmarto-
3omga B 2 ml, nsnonseaH Kpwo-
npotektop Equipro one step®
(Minitube, Germany). OcemeHsiBa-
HeTo Gelle M3BBLPLLUEHO A0 2 yaca
cnef HacTobnuiata oBynayus,
yCTaHOBeHa 4pe3 TpaHCPeKTasIHO
exorpadpcko u3cnegBaHe WU3BbP-
lUeHO Ha BCekM 2 dvaca. Tasu
cxXema e npuoXeHa npu >XMBOTHN-
Te OT ekcnepumeHTasiHa rpyna 1.
Mpn KOGUNUTE OT ekcnepumMeHTasl-
Ha rpyna 2 WHTepBa/IbT Ha TPaHC-
pekTasiHoO u3cregBaHe 6Gelwe Ha-
MasleH Ha efVH 4ac, KaTo YcChno-
pefHO C TOBa OCeMeHUTesHaTa
fo3a 6elwwe ceegeHa go 400 mMnH
cnepmatozonga B 1 ml. AHann3bT
Ha CcemeHHata TeyHoCT Oewwe
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increasing the fecundity through IE
with cryopreserved semen and
assessing the resulting embryos as
a prerequisite for successful
embryo transfer.

MATERIAL AND METHODS

The study included two
groups of 6 experimental animals
under identical conditions between
March and July, between 5 and 12
years of age, in excellent
reproductive health.

Artificial insemination was
performed with  cryopreserved
semen stored in straws of 0.5 ml in
a container of liquid nitrogen and
thawed in a water bath
immediately prior to depositing at
a temperature of 37 °C, for an
interval of 60 seconds.

Standard semen dose 800 million
sperm in 2 ml used cryoprotectant
Equipro one  step®(Minitube,
Germany). Insemination  was
carried out within 2 hours after the
onset of ovulation established by
transrectal ultrasound performed
every 2 hours.

This scheme has been applied in
animals from test group 1. In
mares from test group 2 interval of
transrectal study was reduced to
one hour in parallel with semen
dose reduced to 400 million sperm
in 1 ml.

The analysis of the semen was
made by CASA, NIKON Eclipse



HanpaBeH u4pe3 CASA, NIKON
Eclipse 200. CemeHHaTa Te4yHOCT
6ewe genosupaHa Ab/IGOKO B Ma-
TOYHUA por. Bcuykm onuTHU KOBW-
N 659Xa 0OCEMEHEHWN C KPUOKOHCEep-
BMpaHa CeMeHHa TEeYHOCT OT eAVH
Xpebel, 3a ga ce MUHUMM3IMpAT
pasnuuuaTta.  [onyyaBaHe  Ha
eMObpUoHnTE 6€ M3BBLPLUEHO 4pes
mMaToyHa npomuBka c 2 |
Dulbecco’s medium, nocpeacTtsom
ABYNbTeH ponnes kateTbvp. EHAO-
MeTpuasiHaTa npomMmueka belle mns-
BbpLleHa 7 [AHUW cnej oceMeHsiBa-
HeTo. Cnep npomuBkara, nosiyye-
Harta TeyHOCT ce ounTpupa npes
dounTbp € pasmep Ha nopute OT 75
MUKPOHa, C LeNn OTAeNsHeTO Ha
emMbpuroHa oT cpegara, KaTo nosy-
yeHUTEe eMOpMOHM ce npeueHaBar
OTHOCHO CTaguin Ha pasBuTMe U
KayecTBo. >XMBOTHWTE OT [ABeTe
eKcnepumeHTaNIHn  rpynu  6saxa
NMOA/IOXKEHN Ha MaHunmynauusa Ha
eCTpa/IHUA UNKbA, C LesT CUHXPO-
HU3auus, B Npeaxo4HO u3cnensa-
He. Kobunute ot rpyna 1 ca TpeTtu-
paHun c Altrenogest (Regumate®,
MSD Animal Health) 14 ml, P.O., B
npoab/hkeHne Ha 14 aHW, cnepf
KoeTo Ha 15-n pgeH ce TpeTupar C
npoctariaHanHu Oestrophan®
(Bioveta) 0,25 mg/ml, 1 ml .M.
Kobunute oT ekcnepumeHTasiHa
rpyna 2 ca TpeTupaHu OBYKpPaTHO
npes 14 pgHn ¢ Oestrophan®
(Bioveta), 0,25 mg/ml, 1 ml .M.

PE3Y/ITATN N OBCbXAAHE
Ha durypa 1 n 2 e npeg-
cTaBeHa crnepmorpama OT aHau3
Ha CeMeHHa TEeYyHOCT Ha Xpebel,
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200. The semen was deposited
deep into the uterine horn. All
experimental mares were
inseminated with cryopreserved
semen from one and the same
stallion in order to minimize the
differences. Preparation of the
embryos was accomplished by
uterine lavage with 2 |.

Dulbecco’s medium, by means of

two-way Foley catheter.
Endometrial flushing was
performed seven days after

insemination. After washing, the
resulting liquid was filtered through
a filter with a pore size of 75
microns, with the purpose of
separating the embryo from the
medium, and received embryos
were evaluated for stage of
development and quality. The
animals of the test groups were
subjected to the manipulation of
the oestrus cycle, in order to
synchronize, in a previous study.
The mares from group 1 were
treated with Altrenogest
(Regumate®, MSD Animal Health)
14 ml, PO, for 14 days, after which
a 15-day and were treated with
prostaglandins Oestrophan®
(Bioveta) 0,25 mg/ml, 1 ml IM
Mares from test group 2 were
treated twice in 14 days interval
with Oestrophan® (Bioveta), 0,25
mg/ml, 1 ml .M.

RESULTS AND DISCUSSION
Figure 1 and 2 present data
of semen analysis of a stallion from
the Danube breed wused for



oT [yHaBcka nopoja 1u3rnon3saH 3a
OCEMEeHsIBaHe Ha ONUTHUTE KOBu/un
oT rpynn 1 n 2. OT npeacrtaseHaTta
crnepmorpama ce Bwxpaa, ye cnep
pasmpa3ssBaHe CeMeHHaTa Teu-
HOCT uma o6ua NoABWMKHOCT Ha
cnepmaro3ougute 68%, kato 59%
ca ca HenporpecrBHO NOABUXHHN, a
9% ca npaBO/IMHEMHO HacTbNa-
TenHo  ABwxeHne. OT  06WO
noABuxHuTe cnepmartosonau 4.1%
ca 6bp30 noaswxHU, 5.6 % ca
cpegHo noasuxHU n 58.7% ca
6aBHO NOABWXHW, KOETO Ce pasnu-
yaBa OT JaHHUTE MNOCOYEHU 3a
Apyrv nopoam koHe (Katila, 2001).

Mpn MophonorMuHNA aHanns
Ha n3non3BaHaTa CeEMeHHa TeuyHOCT
3a oceMeHsiBaHe 6fxa yCTaHOBEeHMU
93% cnepmarto3onan C HopMasiHa
mopdponorms u camo 7 % c
OTKNOHeHuss — 3% B ob6nactra Ha
rnaBata u 4% B o6nactra Ha
onawkara (Purypa 2).

insemination of  experimental
mares in groups 1 and 2.

The documents semen analysis
shows that after thawing semen
has a total sperm motility 68% -

59% have been moved non-
progressive, and 9% are
straightforward offensive
movement. Of the total motile

sperm 4.1% are quickly removable,
5.6 average mobile and 58.7% are
slow-moving, which differs from the
data referred to other horse
breeds. (Katila, 2001)

When the morphological
analysis of sperm wused for
insemination were established

93% spermatozoa with normal
morphology and only 7% with
deviations — 3% in the sperm head
and 4% in the sperm tail (Figure 2).

Progression

24l

|0 Saticm Nonprogessventien Rrogressivenuie |

Velodty

A% 6%
2%

58%

||:|Rap'd B Medunm O Sow 0O Staic

dur. 1. Cnepmorpama Ha KpPUOKOHCepBMpaHa CeMeHHa Te4YHOCT OT [lyHaBCKM
Xpebew, n3non3saH 3a OCEMeHsABaHe Ha KObnuTe OT ABeTe ONUTHU Fpynu

Fig. 1. Spermogram of frozen semen from a Danube breed stallion used for
insemination of mares from both test groups
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MORPHOLOGY
Normal 93 | 93,00
Head 3 3,00
Midpiece 0 0,00
Tail 4 4,00
COUNT CHANNEL
Cytoplasmic droplets 0 0,00
Normal 93 | 93,00
Abnormal 7 7,00

Result graph

Cytoplasmic
Head e

®ur. 2. MoponorMyeH aHasiM3 Ha KPUOKOHCEPBMpPAHA CEMEHHa TeYHOCT OT
[lyHaBCcKM xpebel, 13Mos3BaH 3a OCEMEHSIBAHE Ha KOGUIUTE OT ABETE OMUTHM

rpynm

Fig. 2. Morphological analysis of frozen semen from a Danube breed stallion
used for insemination of mares from both test groups

Mpn ONUTHUTE XXUBOTHM OT
rpyna 1 n 2 6axa nosy4veHu no 3
eMbpuoHa OT Bcsika rpyna. Tosu
pesyntar couu 3ansiogsemMocT OT
50 % wn B HAKOW cny4vaun e nogobeH
C [OaHHW, NOJyYeHU npu Apyru
nopoan KOHe NOAJIOKEHM Ha
N3KYCTBEHO OCEMEHsIBaHe CbC
3amMpaseHa CeMeHHa  Te4yHOCT
(Barbacini, 2000; Squires et al.,
2006). B Te3n cnydyan e ocobeHo
BaXXKHO KOOUNUTe ga 6baaT oceme-
HEHN Bb3MOXHO Hal-61M30 A0
BpEMETO Ha OBy/fauus, Kato ce
cunTa,vye onTUMasIHOTO Bpeme 3a
ToOBa € O0KoMo 12 yaca npegu
oBynauuaTa uam 6 yaca cnef Hes.
AKO ce 13non3Ba caMo efHa fo3a
CeMeHHa TEeYHOCT, KakTO B Ha-
CTOSALOTO M3cneaBaHe, fobpe e
kobnnute pga ce  wuscnegsar
exorpadyckn Ha 6 YacoB NHTepBasl
MW [Ja Cce OCeMEeHSIT KOJIKOTO €
Bb3MOXHO No-CKOpOo cnepg
yCTaHOBSIBAaHE Ha OBynayusata
(Scherzer, 2011). YcnopepgHo ¢ To-

In experimental animals of
group 1 and 2 were obtained 3
embryos from each group. This
result suggests fecundity than
50% and is consistent with data
obtained from other horse breeds
have been atrtificially inseminated
with frozen semen (Barbacini,
2000; Squires et al., 2006).

In such cases it is particularly
important mares inseminated be
as close as possible to the time of
ovulation, it is considered that the
optimum time for this is about 12
hours before ovulation or 6 hours
after.

If only one dose of semen has
been used, as in this study, it is
good mares to be examined by
ultrasound at 6 hour intervals and
to carry out insemination as soon
as possible after the establishment
of ovulation (Scherzer, 2011).
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Ba Oelle yCTaHOBEHO, Ye He3aBu-
CMMO OT HamasieHata Ha MnoJsioBu-
Ha ocemeHuTenHara pgosa (400
M/IH) M CKbCSIBaHE Ha TpaHCpek-
TanHUA exorpapcku KOHTPON Ha
oBynauusTa, 3ansogsemocTTa ce
3anasBa, KakTo npu onuTHa rpyna
Homep 1 (Sieme, 2003). MNMony4e-
HUAT OT Hac pesyntar € B CbOT-
BETCTBME C  UW3HeceHuTe OT
Veronesi et al. (2003), Metcalf and
Tompson (2010), Newcombe et al.
(2008), konTO ca ycTtaHoBUAK, 4e
HAMa pasMuns B 3annogaemocT-
Ta npu kobunnm C  mHAyuupax
ecTpyc NocpeAcTBOM TpeTupaHe ¢
npocTarnaHguHn, He3aBUCUMO OT
AaHHUTe un3HeceHn oT Nielsen et
al. (2008), 4ye uvHAYUMPAHUAT MO
TO3M HauvH ecTpyc, BoAW [0
pegyuMpaHe Ha 3annogsaemMocTTa.
MonyyeHute emo6puoOHM U OT
[ABeTe rpynu Kobunm ca npeueHe-
HW, KaTto 4 OT TAX ca Ha cTagiu
6nactounct, a pgea B cTaguiu
paHeH 6/1acTOUUCT, BCUYKM C
N3KI0YEHNe Ha eauH (NoslydeH oT
Kobwusia OT BTOpa onuTHa rpyna) ca
C 0O6pPO KayecTBo.

He3zaBucMMO OT pasnunyHuTe
CXEeMW Ha TpeTupaHe M3non3saHu
3a CUHXpOHM3aUMs Ha ecTpyca
npu kobunu ot nopogata [yHaBs-
CKW KOH, BK/IIOYEHW B [iBETE EKcre-
PUMHTa/THU  TPYyNKn, NOJyYeHuUTe
eMbpnoHun ca ¢ fobpo kayecTBo U
mMoraT ga 6baar M3nos3BaHu 3a
embpuoTpaHcep (Purypa 3 n 4).

It was also found that despite
halved semen dose (400 million)
and in parallel, shortening the
transrectal ultrasound detection of
ovulation, fecundity remains as in
test group number 1 (Sieme,
2003).

Resulting from our result is in line
with presented by Veronesi et al.
(2003), Metcalf and Tompson
(2010), Newcombe et al. (2008),
which found that there were no
differences in fecundity in mares
with oestrus by treating with
prostaglandins, regardless of data
exported by Nielsen et al. (2008)
to induce estrus thus, leads to a
reduction of fecundity.

The resulting embryos in both
groups were considered as 4 of
them was on stage blastocyst, and
two in stage early blastocyst, all
but one (obtained from a mare by
a second test group) are of good
quality.

Despite the different
treatment regimens used for
synchronization of estrus in mares
from Danube horse breed included
in both test groups resulting
embryos are of good quality and
can be used for embryotransfer
(Figure 3 and 4).
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6)/ b)
dur. 3. EM6pMOH 0T kobuna oT onuTHa rpyna 1 a) cTaguii paHeH 6s1acTouucT
nony4eH Ha 6-n AeH cnepf oceMeHsiBaHe, 6) 6nacTOUMUCT, NONYYeH 7-U AeH crej
ocemMeHsiBaHe
Fig. 3. Embryos mare from test group 1 a) early blastocyst stage received on 6th
day after insemination b) blastocyst derived on 7th day after insemination

0) / b)
dur. 4. EM6pI/|OHI/1 Ha KO6MIM OT onNuTHa rpyna 2, a) ctaguini paHeH 6nactounct
nosny4eH Ha 6-1 geH cnepf oceMeHsiBaHe, 6) 6/1aCTOLMCT NOMyYeH 7-U AeH crief
oceMeHsiBaHe
Fig. 4. Embryos mares from test group 2 a) early blastocyst stage received on
6th day after insemination b) blastocyst derived on 7th day after insemination

Pesyntatute oOT TOBa W3- The results of this study

cneapaHe rnokaseart, Ye npu Ko6u-
nuTe oT nopogata [yHaBCKM KOH
MOXe C ycrnex aa 6bhe M3nosn3ea-
HA KPWUOKOHCepBMpaHa CeMEHHa
TEYHOCT, KaTo ToBa He ce oTpa-

show that mares from Danube
horse breed can successfully be
inseminated with cryopreserved
sperm, as it does not affect the
fecundity and did not affect the
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39Ba Ha 3aniogsemMocTTta U He
noBnMsBa HeratMBHO KayecTBOTO
Ha nosy4yeHnTe eMOpPUOHMN.

Te3n pesynratnm nokassaT
Bb3MOXHOCTTa 3a 3anas3BaHe Ha
3ansogfaemMocTTa npu Tasm nopo-
Aa, HamansBalrku oceMeHuTesHa-
Ta [o3a Npu U3KycTBEHOTO OcemMe-
HsiBaHEe CbC 3amMpaseHa CeMeHHa
TEYHOCT, CbYeTaHO C MpPonopLmo-
Ha/lTHO HamaNleH WHTepBa/l Ha
TpaHCpeKTasIHO exorpadcko npo-
cnegsiBaHe Ha OBynauusita, Hesa-
BMCUMO OT npeaxogHata MaHunyna-
UMA Ha ecTpaslHMs UWMKbA C uen
CUHXPOHM3auMs nocpeacTBoM Tpe-
TMpaHe C npocTar/iaHguHu.

Te3n pesyntatm wmorat paa
6baaT 068CHEHM CbC CKbCABAHETO
Ha UHTepBasna oByfauus — oceme-
HABaHe, KaTo ce rnocrtura oceme-
HABaHe HenocpeacTBeHO cnej
oBy/laumsaTa, KOeTo e npuymHata
3a noBuWaBaHe Ha 3ansopase-
MocCTTa. Hakonm aBTOpu npwunarat
OCeMeHsiBaHe npean u cnep oBy-
nauyya 3a ga nocTurHaT CbLmAT
edoekT (Vidament, 1997). Tosa Hu
no3BosisiBa fga ontumusnpame
Ha/INYHUTE KOSIMYECTBA KPWOKOH-
cepBMpaHa CeMeHHa TeYHOCT OT
FeHETUYHO LEHHU pasniogHuuK,
KakTO 3a W3KYCTBEHO OCeMeHsBa-
He, Taka W 3a [MoJjlyyaBaHe Ha
eMOpPUOHN C uen TpaHcniaHTauus.
MonyyeHnTe pesyntaTn OT HaCTos-
WOTO uscnefBaHe nokaseat [06po
KayecTBO Ha MoslyYyeHNTe eMOpPUOHN.

N3BOAN
PesynTtatnte oT TOBa U3cCneg-
BaHe HW MOo3BOJiABAT Aa 3akniyumMm,

guality of the embryos.

These results indicate the
possibility of keeping the fecundity
in this breed, reducing semen
dose in artificial insemination with
frozen semen, combined with
proportionately reduced interval
transrectal ultrasound monitoring
of ovulation, regardless of
previous manipulation of the
oestrus cycle with prostaglandins.

These results can be
explained by the shortening of the
interval ovulation — insemination,
achieving insemination
immediately after ovulation, which
is the cause of increased
fecundity.

Some authors apply insemination
before and after ovulation to
achieve the same effect
(Vidament, 1997). This allows us
to optimize our stocks
cryopreserved semen from
genetically valuable breeding
sires, as well as artificial
insemination and to obtain
embryos for the purpose of
transplantation. The results of this
study indicate good quality of the
resulting embryos.

CONCLUSIONS
The results of this study allow
us to conclude that by reducing the

44



ye ype3 HaMasiABaHe Ha WUHTepBasia | range of transrectal ultrasound
Ha TpaHCpeKTasIHO exorpadcko npo- | monitoring of ovulation leading to
cnefABaHe Ha oBynauuaTa, BOAELWO | insemination immediately after
A0 OCEMeHsiBaHe HENoCPEACTBEHO | ovulation, allows us to increase our
cnep osynauuATa, HA No3so/iABa Aa | fecundity and/or to  optimize
yBE/IM4YNM 3aniogaemMocCcTTa n/nnu existing stocks Cryopreserved
Aa oNnTMMM3Npame HannvHnTe KO- | semen from genetically valuable
HeCTBa KPOKOHCEPBMPaHa CEMEHHA | gtalions.  Optimizing fecundity of
TEYHOCT OT TEHETUYHO LiEHHW XPEG- | this scheme does not lead to

II;I;IMOC T?';Tﬂ'(\)"”f’;'spmaiign:aHgaB”gov'”I'ﬂe(; deterioration in the quality of the
AR A embryos.

B/IOLL@BaHe KayecTBOTO Ha nosyye-
HUTE eMOPUOHMN.
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