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PE3IOME

Llenta Ha u3cnegBaHeTo e fa ce
npoyyar u3mMeHeHussiTa BbB (DU3INKOXU-
MUYHUA CbCTaB Ha 6A/10 canamypeHo cu-
peHe npe3 nepuoga Maii-tonu, nosayvyeHo
oT KapakayaHcka nopogaa, oOTrniexgaHa
paiioHa Ha CpegHute Pogonu

Banoto canamypeHo cupeHe npo-
M3BEAEHO OT OBYETO M/ISIKO Ha KapakayaH-
ckata nopoga npes NakTauMoHHUSA Nepuog,
Ce XapakTepusupa Cc NOCTOSAHHW KonmyecTsa
Ha B/flara U Cyxo BeLLeCTBO, C HanpejsaHe
Ha Nnakrauusita NOCTENeHHO ce MNOoHMXaBa
nenenHoTo cbhabpxaHne ot 8,02% pfo
6,90%, He3HaunTeNnHO HapacTBa HMBOTO Ha
npotemHa (ot 13,33 po 13,66%), a
MasHuHUTe Bapupart oT 16,37 0o 16,89%.

CbAbpXaHMeTo Ha HacuTeHute

SUMMARY

The objective of the present study
was to investigate the changes in the
physicochemical composition of the white
brined cheese from Karakachanian breed.

The white brined cheese produced
from sheep milk during the lactation is
characterized by constant quantities of
moisture and total solid. With advance of
laktation the ash content decreased from
8,02% to 6,90%, the protein level
increased slightly from 13.33 to 13.66%
and the fat contenent varied from 16,37 to
16.89%,

The content of saturated fatty acids



MacTHVM KUCENWHW B CUpeHaTa npousse-
JeHn OoT MsAKoTO Ha KapakavaHckaTta
nopoaa HapacTBaT OT Mali Ao toHu ¢ 0,5%
(67,49 @/100g masHMHA), cnen KoeTo
HamasnaBart go 66,62 g/100g masHuHa.
CbabpXaHNeTO Ha MOHOHeHacuTte-
HW MaCTHW KMUCEJIMHW HapacTBa HefoCTo-
BEPHO OT Mail Ao v B 65/10TO canamy-
PEHO CUpEHe U pgoctura B Kpas Ha
nepvoga po 27,75 g/100g masHuHa. OT
Mail go taM MNOSIMHEHACUTEHUTE MaCTHU
KACE/IMHN B OBYMTE cupeHa npu Kapaka-
YyaHCkaTa nopoga Hamansieat ¢ 25,5% (ot
8,05 g0 6,00 g/100g Ma3HUHa).
KonuuectBoto Ha CLA (cnperHatu
JIVHONOBMW KUCENWHW) NpU n3cneaBaHuTe
o6pasuu Hamasnisaea OT mMain go wnm ¢ 40%
(ot 3,53 po 2,12 g/100g MasHuHA).
Mopgo6bHM pe3ynTatn ca MoAyYeHn 3a
KO/IMYECTBOTO Ha TpaHC MacTHUTE Kuce-
nnHY B cupeHeTo (ot 7,63 o 5,86 g/100g

MasHUHa).
KnouoBn aymun: OBYE CUpEHe,
OM3NKOXMMUYHM  NoKasaTesn, MacTHO-

KUCEJZIMHEH CbCTaB

YBO/,

3a noslyyaBaHe Ha MJIEYHU NPOAYKTY
C NoJ06peHV TEXHOMOrMYHK MokasaTenn e
HeobxoAMMO fOa ce TMo3HaBa He camo
XpaHUTENHUSA pexnM Ha oBuUeTe (CbCTaBa
Ha AOueTuTe) Ho U (OU3UKOXMMUYHUTE
nokasarenu Ha MAskoTo. B cenckute wu
NNaHVHCKMTE palioHW MJISKKOTO, KOEeTo ce
KOHCyMupa OT 4OBeKka, MMa BadkHa XpaHu-
Te/lHa CTOMHOCT 3a nogAbpXaHe Ha XpaHu-
TenHus 6anaHc Ha HaceneHneto. CbCTaBbT
Ha 0BYETO MJISIKO Ce MPOMEHS B 3aBUCMOCT
OT AveTaTa, NPOLAb/HKMTENIHOCTTA Ha NakTa-
uuATa, ces3oHa, nopogaTa, reorpadckus
paoH n ppyrn aktopu. My6nvkauunte
CBbp3aHMW C XpaHuTenHata CTOMHOCT Ha
651/10TO caslaMypeHo cupeHe Ha 6asarta Ha
OBYe MJISKO YeCcTo [aBaT CaMO OCHOBHMSA
cbCTaB, 6e3 nogpobHa oueHka Ha Mo-
cneunuYHNTe  YHUKaSIHU  KOMMOHEHTU W
nonsaTa 3a YOBELUKOTO XpaHeHe, BLMPEKU
ye peuLa CnuCaHUs CbAbPXAT MHOIO [OK-
nafiy, KOUTO OYaKBaT CBOATA HAay4Ha OLIEHKa.

Mpon3BOACTBOTO HA  KauyecTBEHU
MI€YHN MPOAYKTU C NOBULLEHO ChAbpXaHue

in cheese made from the milk of
Karakachan breed increased from May to
June by 0,5% (67,49 ¢/100g fat), then
reduced to 66,62 g/100g fat.

The content of monounsaturated
fatty acids increased insignificant from
May to July in the white brined cheese
and reached at the end of the lactation
period to 27,75 g/100g fat. From May to
July polyunsaturated fatty acids in the
sheep cheese of Karakachan breed
decreased by 25.5% (from 8.05 to 6,00
0/100g fat).

The amount of CLA (conjugated
linoleic acids) in the tested samples
decreased from May to July by 40% (from
3,53 to 2,12 ¢/100g fat). Similar results
were obtained for the amount of trans
fatty acids in cheese during the whole
period (from 7,63 to 5,86 g/100g fat).

Key words: white brined cheese,
physicochemical parameters, fatty acid
composition

INTRODUCTION

In order to obtain dairy products
with improved technological parameters,
it's necessary to know not only the diet of
sheep (composition of diets) but also the
physicochemical characteristics of the
milk. In the rural and mountain regions the
milk collected for human consumption has
an essential food value for maintaining the
dietary balance of the populations. The
ewe’'s milk composition is variable and
depends on diet, lactation period, season,
breed, geographic region and other
factors. Publications on the nutritional
value of white brined cheese on the ewe’s
milk basis often give only the main
composition without detailed identification
of more specific unique components of
benefit for human nutrition, although trade
magazines contain many report, that are
waiting for scientific evaluation.

The production of dairy products
with an increased content of



Ha aHTVKaHLeporeHHn cybcTaHumm n 6uo-
NOTMYHO aKTUBHW BeLLeCcTBa 3aBUCU Npeau
BCMYKO OT CbCTaBa Ha naculiHata pactu-
TeNIHOCT, 60TaHMYeCcKoTO pa3Hoobpasve u
BEreTaluMoHHUA CTaguii  Ha oTAenHuTe
pactutenHu smgose, (Mihailova et al., 2004;
Kafedjiev and Mihailova, 1998; Collomb et
al. 2002, Tsvetkova and Angelov, 2013).

3enenute dypaxu, U3Non3BaHu npu
XpaHeHeTo Ha OBLETe, MoraT Aa AonpuHe-
car 3a (hbopmupaHe Ha cneumdmnyHmn 6rono-
TMYHO aKTMBHU cybCcTaHUUM B KpaiHus
NPOAYKT, KakTO M Aa MOBAUSAT B MOJOXU-
Te/IHa NoCoKa BbBXY BKYCOBUTE W CEH30PHM
XapakTepucTyK1 Ha MoslydyaBaHUTe MIIeYHU
npoayktn (Pirisi et al. 2004, Cabiddu et. al.
2003 a,b; Alizadeh at al., 2013; Oliveira at
al., 2012). Mnsiko C BUCOKO CbAbpXaHne Ha
COMaTU4YHM KNeTku HamanssBa [obuBa Ha
CMpeHe ABOWHO, NOPaAM HUCKOTO ChAbpXa-
HVe Ha kas3euH. MMsSKO C BUCOKO HMBO Ha
COMaTUYHM  KNETKM MpuUTeXaBa BUCOKO
CbAbpXaHWe Ha NPOTEO/IUTUYHWU U NNNON-
TUYHU eH3uMKu (nmrnasu). MNprUcbCcTBMETO Ha
Te3n eH3MMU yBesmyaBa Bb3MOXHOCTTa OT
6bpP30 BMUPMCBAHE M B/OLLABaHE Ha BKyca
Ha wMneyHuTe npoayktn (Mijacevic and
Bulaji¢. 2008).

CbabpXaHNeTo Ha KbCOBEPWXHUTE
MaCTHU KUCENIMHU B MSIKOTO (KarmpoHOBa,
Kanpuiosa, kanpuHoBa) € 1,5-2 nbTU no-
BMCOKO OT TOBa B KpaBeTo MJSKO
(Fenyvessy and Szakaly, 1995; Mihailova
and Dzhorbineva, 1997). CbCcTaBbT Ha
MacCTHWU-T€ KUCENWHW B MJleyHaTa MasHuHa
Ha OBYETO MJISIKO € OT rofIIMO 3HaYeHue 3a
npon3BOACTBOTO Ha cupeHe. PakTopuTe,
KOUTO OKa3BaT B/IMSIHUE BbpPXY KayecTBOTO
Ha cupeHeTo, ca CbCTaBa Ha MJSKOTO W
yCc/noBMsiTa 3a HEroBOTO MPOM3BOACTBO
(Shahab Lavasani, 2014). KoHueHTpauunte
Ha KasemHa W MasHWHUTE B MJISIKOTO
onpefenst Ao6uBa Ha cupeHe. V1360pbT Ha
MAISIKO C BUCOKO CbAbpXaHWe Ha MpoTevHu
BOAM [0 NofobpsiBaHe Ha KoarynauuoHHUTe
CBOIiCTBa NMpy NOACMPBaHETO 1 yBenunyasa-
He gobuea Ha cupeHe (Shahab, 2014). Mpwu
3peeHeTo Ha CUpPeHeTo, NPOTEONUTUYHUTE
NPOMEHN AoNpUHacAT 3a hopMMpaHeTo Ha
CBOlcTBaTa, TEKCTypata M BKyca Ha Kpaii-
HUs npoaykT (Tsuda et al., 1994). HayuyHute
pa3paboTkn Npy NPOU3BOACTBOTO Ha Yeabp
M (hoHTaHen nokaseaT, ye fobaBkaTa Ha

anticancerogenic and biologically active
substances depends primarily on the
composition of the pasture vegetation, the
botanical diversity and the vegetation
stage of the individual plant species
(Mihailova et al.,, 2004, Kafedjiev and
Mihailova, 1998, Collomb et al. 2002,
Tsvetkova and Angelov, 2013).

The green forages used in the
feeding of sheep can contribute to the
formation of specific biologically active
substances in the final product, as well as
to influence positively the taste and
sensory characteristics of the dairy
products obtained (Pirisi et al.,, 2004,
Cabiddu et al. 2003 a, b; Alizadeh at al.,
2013; Oliveira at al., 2012). Milk with a
high somatic cell content reduces the
cheese output twice because of the low
casein content. Milk with a high value of
somatic cells has a high content of
proteolytic and lipolytic enzymes (lipases).
The presence of these enzymes
increases the possibility of a quick chance
of smell and deterioration in the taste of
dairy products (MijaCevi¢c and Bulaji¢,
2008).

The content of the short chain fatty
acids (caproic, caprylic, capric) in the
ewe’s milk is 1,5-2 times higher than that
in the cow’s milk (Fenyvessy and Szakaly,
1995; Mihailova and Dzhorbineva, 1997).
The fatty acids composition in the ewe’s
milk fat is of major importance to cheese
industry. Factors affecting cheese quality
are the milk composition and cheese
making conditions (Shahab Lavasani,
2014).

The concentrations of casein and fat in
milk determine cheese vyield. Selection of
milk of high protein content leads to
improved rennet coagulation properties
and increased cheese yield (Shahab,
2014). During ripening of cheese,
proteolytic changes contribute to the
formation of the properties of texture and
flavour (Tsuda at al., 1994). The scientific
developments on the production of
cheddar and fontanel have shown that



MCT mMaCTHM KWCENIMHM OT Mac/IMHOBO
Macno nogobpssaT BKYCOBUTE KayecTBa Ha
cupeHeTo. Bb3 ocHOBa Ha ropenoco4yeHara
WHGopMaLus, NPeasioKEHOTO U3cnensaHe
€ OT CbLLEeCTBEHO 3HayeHne 3a oboraTsaBaHe
Ha MacCTHO-KUCE/IMHHUA CNeKTbp Ha cupe-
Hata (Abd El-Salam et al., 2012).

MneyHaTa NPOMULLIEHOCT 3a Npowu3-
BOACTBO Ha CUpeHe Ha 6a3ara Ha OBYe
MMISIKO e efHa OT Hal-TpagUUMOHHUTE K
BaXXHW 3a bbarapua wHaycTpun. BaxHo
MSACTO B U3cneABaHuATa, CBbp3aHu C
6uonornyHata YyHKUMS Ha npoduna Ha
MaCTHWUTE KUCE/IMHW 3aemaT cneuuanHute
OU3NONOTMUHN eekTn Ha KOHKrmpaHuTe
NMHoNeHoBW kucesnuHu (CLA) BbpXY XUBO-
TUHCKMA M 4YoBeLlkns opraHusbMm (Cabiddu
et al., 2005). KoHtornpaHute NMHOMENHOBU
kncenuHn (CLA) kaTo 4acT OT CnekTbpa Ha
HEeHacUTEHUTE MacTHU KWUCENUHWU C 6uono-
rMyHa QyHKUMA 3aeMaT BaXHO MACTO B
uscneasaHeTo npes nocnegHute 15 roaunHu
(Abd El-Salam, 2012). CLA ce dopmupa
npeguMHO Ype3 n3omepusalus Ha SIMHOMO-
BaTa KucenuHa, 13nonssaiikvu aHaepobHuTe
MuKpoopraHusmn Butyrivibro fibrisolvens B
pymeHa (Purypa 1).

adding of MCT fatty acids (olives oil)
improves the taste of the cheese. Based
on the above information, the proposed
study is essential for enrichment of the
fatty acids spectrum of cheese (Abd El-
Salam et al., 2012).

The dairy industry for production of
cheese production on the ewe’s milk basis
is one of the most traditional and major
industry in Bulgaria. Important place in
researches, concerning the biological
function of fatty acids profile, take the
special physiological effects of conjugated
linoleic acids (CLA) for the animal and
human organism (Cabiddu at al., 2005).
The conjugated linoleic acids (CLA) as
part of the unsaturated fatty acids
spectrum with biological function take an
important place in the investigation during
the last 15 years (Abd El-Salam, 2012).
CLA is formed mainly via isomerization of

linoleic acid wusing the anaerobe
Butyrivibro fibrisolvens in the rumen
(Figure 1).
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Fig. 1. Mechanism and biotransformation of Linoleic acid to conjugated fatty acids

Bbnpekn TOBa, NPEXMBHUTE XMU-
BOTHM He ca eAWHCTBEHMTEe Mpou3Boau-
Tenun, CLA MoxXe ga ce cuHTesupa 1 npu
XWBOTHUTE C efHOKamMepeH CToMax.
CpaBHUTENHN nNpoy4BaHUA cbobLiaBaT
3a cnegHute 6n1aronpusaTHU edyektu oT
Bb3AENCTBUETO Ha KOHKIMPaHUTE MacT-
HU KUCEJIMHU: aHTUKapLUMHOreHeH ediekT,
UMYHEH MoJynaTtop, HamasnsBaHe Ha
Te/IeCHUTE MasHVHUW, HOpMasiM3nupaHe Ha
HapylleHaTa [/1l0KO3Ha TOMIepPaHTHOCT U

However ruminants are not the
only producers, non-monogastric animals
also produce CLA.

Comparative  studies reported the
following beneficial effects of conjugated
fatty acids: immune modulation, reduction
of body fat, normalization of impaired
glucose tolerance (Ha, 1987; Jahreis at.,
1999; 2000).The CLA-concentration in
raw milk and milk products varies in



ap. (Ha, 1987; Jahreis, 1999; 2000). KoH-
ueHTpauymsata Ha CLA B CypoBOTO MJISAKO
N MSIeYHUTE MPOAYKTU Bapupa B 3aBUCU-
MOCT OT pa3nyHn dpaktopu (nopoaa,
Ce30H, AueTa, XpaHeHe). Hail-ronemute
pasnivkn B cbabpxaHneto Ha CLA ca
U3MepeHn B OBYETO MISKO B CpaBHEHME
C ApyruTte XWBOTUHCKM BuaoBe. Heobxo-
OMMK ca HOBM MPOYy4YBaHNA 3a U3SAICHSABaHe
MexaHum3ma 3a TpaHcdepa Ha CLA B
CYpPOBO MJISIKO U 6AN0 canaMmypeHo CrpeHe.

YHUKasNIHOTO CbAbpXaHWe Ha OKO-
no 25% MCT — kucenuHn n 3-5% CLA B
MacTHata pakuuss Ha OBYETO MASKO,
KakTo U BB3MOXHUTE  KOJIMYECTBEHU
MogubmKaumMm ypes NpoMsiHa pexvmMa Ha
XpaHeHe, He ca 6unNu U3Nos3BaHU HATO B
TbproBckaTta Mpexa, HUTO ca 6wunn
JocTaTbyHO npoydvyeHn. ExeaHeBHUTe
npenopvuntenHn pgosn ot 15 g MCT
MoraT ga 6bAaT ocurypeHu ¢ okosio 60 g
OBYe Mac/io, HO ToBa Hanara pa ce
npeocmucan nNPou3BOACTBOTO MYy. Ho-
BUAT NOAXO0[, OCHOBaBall, ce Ha npoyysa-
HUSA BBPXY LAnaTa xpaHuTenHa sepura B
€HOEMUYHUTE TMNNIAHWHCKN paioHun, LWwe
6bae OT 06U, MHTEepec 3a HeobxoammuTe
OTroBOpM M BB3MOXHOCTMU 3a "long-term
live" upe3s 34paBOC/IOBHO XpaHeHe. Pas-
paboTBaHETO Ha HOBU MJIEYHU MPOAYKTU
C MNo-BUCOKO cbAabpxaHme Ha CLA e
Heo6xoaMmMo B 6/1M3K0 6baeLle.

Llenta Ha HacToAWOTO Npoy4YBaHe
e [a u3cneasa AMHaAMUYHUTE NPOMEHN B
CbCTaBa Ha 6510 canamypeHo CupeHe oT
0OBYEe MJISAKO U HErOBUS MACTHOKUCENNHEH
CbCTaB, KakTo U CbAbpXaHWETO Ha 6umo-
NIOTUYHO aKTMBHM WM aHTUKaHLLEpPOreHHu
CybCTaHUUN B MEKUTE CUpeHa.

MATEPVAJT N METOOU

o PU3NKO-XMMUYEH aHanun3 Ha 6a10
caslaMypeHo cupeHe

Mpe3 nepuoga mai - tonn (01.05 - 01.06 -
01.07.) ca B3eTn M/IeYHN NPo6U OT LIecT
oBUe OT KapakayaHckata nopoga u ca
M3roTBeHn 12 moctpu 6810 canamypeHo
cupeHe cbrnacHo BAC. CupeHata ca
uscnefBaHn 3a OCHOBHWUTE  IU3MKO-
XUMUYHK  napameTpy Ha (6enTbyuHu,

dependence on different factors (breed,
season, diet, nutrition).

The greatest differences in the CLA
content were measured in the sheep milk
in comparison to the other animal
species. New investigations are
necessary to clear the mechanism for
CLA-transfer into raw milk and white
brined cheese.

The unique content of about 25%
MCT and 3-5% CLA in the sheep’s milk
fat fraction and possible quantitative
modifications by diet were neither used
nor commercially investigated.

Daily recommended intakes of 15 g MCT
could be provided by about 60 g sheep
butter, but sheep butter making may have
to be reinvented.

The novel approach based on
investigations on the entire food chain in
endemic mountain regions will be of
general interest for the necessary
answers on the opportunity for “long-term
live” through the healthy nutrition.
Developing new dairy products with a
higher CLA content is needed in the near
future.

The purpose of this study is to
examine the dynamic changes in the
composition of white brined cheese of
ewe’s milk and its fatty acid composition
as well as the content of biologically
active and anticancerogenic substances
in soft cheeses.

MATERIAL AND METHODS

o Physico-chemical analysis  of
white brined cheese

From May to July (01.05 - 01.06 - 01.07.)
the milk samples of six sheep from the
Karakachan breed were taken and 12
samples of white brined cheese according
to BDS were prepared. The cheeses have
been studied for the basic physico-
chemical parameters (proteins, fats,



MasHVHW, MUHEepasiHO CbAbpXaHue, Brara,
CyX0 BellecTBO). AHa/IM3bLT Ce M3BBLPLIBA,
KaTo ce U3nos3BaT CTaHAAPTHU METOAY:

o bbarapcko 6510 canamypeHo
cupene - 6AC 15-2010

. BogHo cbabpxkaHne — BAC
1109:1989, I1SO 9622

) MpotenH — BAC, EN, I1SO, 8968-
1:2014

. MasunHn — BAC, EN, 1SO,
1211:2010,

. MenenHo cbvabpxaHne - BAC
6154:1974

MacTHOK1Ce/IMHEH aHanun3

EkcTpakumsata Ha obwute nunuau
B NpobuTe OT CupeHe ce K3BbpLUBA MO
MeTofa Ha Roese-Gottlieb (1973), upes
ONeTuioB eTep W NeTponeB eTep U
nocnefgawo MeTuvMpaHe C HaTpues
MeTtunat (CH30ONa, Merck, Darmstadt) n
nexvpgpatnpaHe ¢ NaHS04.H,0. Metano-
BUTE €CTepy Ha MacTHUTE KUCEeSMHU
(FAME) ce aHanusupaT Cc nomowta Ha
rasoB  xpomatorpacp  Shimadzu-2010
(Kioto, AnoHwus), obopyaBaH C AeTekTop
3a NnaMbyHO OHM3NPaHe 1 aBToMaTUyHa
MHXeKUMoHHa cuctema  (AOC-2010i).
AHanM3bT ce npoBexaa BbpXy Kanwisp-
Ha KonoHa CP7420 (100 m x 0.25 mm i.d.,
0.2 m, Varian Inc., Palo Alto, CA).
BogopogbT ce uv3non3eBa  kato  ras-
HocuTen n asoT kato make-up ras. Pexu-
MBT Ha MnewitTa e nporpaMvpaH B 4eTupu
CTBMNKM — HaYasIHaTa Temrneparypa Ha Ko-
noHata e 80° C/min, nogabpxa ce 3a 15
MWHYTW, cnefj ToBa ce yBenmyasa ¢ 12°
C/min go 170° C un ce nogabpxa 3a 20
MWHYTW, NocfefBaHo OT HOBO YBesnuye-
Hue oT 4° C/min go 186° C B npogb/ike-
Hve Ha 19 muHyT™M nU po 220°C npwu
4°C/MUWH, [0KaTO NpPOLECHhT NPUKITHOYN.

PE3YJITATU N OBCBbXOAHE

. CbcTaB Ha 6510 canamMypeHo crpeHe
Mpu wu3cnegBaHute npobwu OT
CUpeHa He ca HabngaBaHN 3HAYNTENHN
pasnukM B CbAbPXAHUETO Ha Ma3HUHW,
NPOTEVHU U CYXO BELeCTBO MO BpPeMe Ha
pasnuuHmTe nognepuoan (Tabnuua 1).
Tabnuya 1. PUBNKOXUMUYHUTE

rnokasaresim Ha

mineral content, humidity, dry matter).

The analysis were performed using
standard methods:

o Bulgarian white brined cheese —
BCS 15-2010

. Humidity — BCS 1109:1989, ISO
9622

. Protein — BCS EN ISO 8968-
1:2014

. Fat— BCS EN ISO 1211:2010,

. Ash — BCS 6154:1974

Fatty acid analyze

The extraction of total lipids in the
cheese samples carried out by Roese-
Gottlieb (1973), by means of diethyl ether
and petroleum ether and subsequent
methylation with  sodium  methylate
(CH3ONa, Merck, Darmstadt) and
dehydration with NaHSO,4.H,0O. Fatty acid
methyl esters (FAME) were analyzed
using a Shimadzu-2010 gas
chromatograph (Kioto, Japan) equipped
with flame ionization detector and an
automatic injection system (AOC-2010i).

The analysis was performed on capillary
column CP7420 (100 m x 0.25 mm i.d.,
0.2 m, Varian Inc., Palo Alto, CA).
Hydrogen is used as carrier gas, and as
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 new 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

o Properties of cheese

In the investigated cheese samples
no significant differences in the fat, protein
and dry matter content during the different
sub-periods have been observed (Table
1).

OB4YEeTO cnpeHe oT



Mb/IHOMACJ/1EHO
oB4Ye MJIAKO OT KapakaanCKaTa nopoaa

Table 1. Physical and chemical characteristics of white brined cheese from bulk

ewe’s milk of Karakachan breed

Mepurop, Wa, % CB, % MB, % Cr, % CM, %
Period Humidity% DM, %  Ash,% Protein% Fat, %
01. maw X 57,78 42,22 8,02 13,33 16,37
01.May  sd 2,35 2,35 0,28 0,96 0,59
01. toHUn X 57,86 42,15 7,40 12,10 15,58
01. June sd 0,67 0,67 0,04 0,16 0,22
01. tonn X 57,49 42,52 6,90 13,66 16,89
01. July sd 0,90 0,90 0,01 0,96 1,32
Whole X 57,71 42,29 7,44 13,03 16,28
period  gq 1,18 1,18 0,52 0,96 0,88
CbabpXaHMETO Ha npoTenMHa ce The protein content changed

NPOMEHSA MO BPEMEe Ha eKcrnepumeHTars-
HUA nepuos 1 Bapupa B TECHM rpaHuum
ot 12,10% po 13,36%. CbabpxaHueto
Ha MUHepasiHK BelecTBa B 65/10TO cana-
MYpPEHO CUpEeHe HamasisiBa OT Mai [0
tonn ¢ 14% (8,02 po 6,90%). Cbabpxa-
HWEeTO Ha CyXO BELLECTBO B CYPEHETO € B
BAC-HOpmMUTE M 3aBUCKM OT HMBOTO Ha
MVHEpasIHUTe BeLWecTBa, CbAbpXXaHNeTo
Ha NPOTEMHW W MasHWHW B MJIEYHUA
NPOAYKT.
o MacTHOKMcennHeH
6510 caslaMypeHo cupeHe
CbCTaBbT HAa MacTHWUTE KUCENIVHU B
CYpeHeTOo e npeactaBeH B Tabnuua 2.
CbAbpXaH/eTO Ha HacuTeHW MacTHU
KACE/IMHM ce MoBuLaBa OT Mail [0 HoHU C
0,5% (67,49 g/100 g Ma3HWHW), cneg KoeTo
Hamansiga npe3 taM go 66,62 g/100 g
MasHuHM (Tabnvua 2). O6WOTO ChbAbpXa-
HME Ha HAaCUTEeHW MAaCTHU KUCENUHU B
npobute oOT 6570 caslaMypeHo cupeHe
Bapupa B MHOro TeCHW rpaHuun. 3a
CbAbpPXXaHWeTO Ha MOHOHEHaCUTEHW W
NO/IMHEHACUTEHN MACTHU  KUCENUHW B
cvpeHaTa 6fxa YyCTaHOBEHW crnefHuTe
pasnmuna.  CbabpkaHneto Ha MUFA
HapacTBa cnep loHuM U goctura go 27,75
0/100 g Ma3HMHa, [OoKaTO B CNekTbpa Ha
PUFA ce HabnwopgaBa MOHMWKEHNE Ha
KoHUeHTpaumsTa oT 8,05 go 6,00 g/100 g
Ma3HUHa.

CbCTaB Ha

during the experimental period and varied
in a narrow range from 12,10% to
13,36%. The total mineral content in the
white brined cheese decreased from Mai
to July by 14% (8,02 to 6,90 %).

The DM-content in the cheese was in the
BDS-norm and depends on the mineral
substances, the protein and fat content in
the dairy product.

o Fatty acids composition of white
brined cheese

The fatty acid composition of
cheese is presented in Table 2. The
content of saturated fatty acids increased
from May to June by 0,5% (67,49 g/100g
fat), then reduced to 66,62 g/100g fat in
July (Table 2). The total content of
saturated fatty acids in the cheese
samples varied within very narrow limits.
For the content of mono- and
polyunsaturated fatty acids in the cheese
the following differences had been
estimated. The MUFA content increased
after June and reached value to 27,75
g/100 g fat, while in the PUFA a
decreasing of concentration had been
observed (from 8,05 to 6,00 g/ 100 g fat).



Ta6nvua 2. AMHaMUYHU NPOMEHU B ChABbPXAHMETO HA MAaCTHUTE KUCE/IMHU B
CUpeHeTO npu KapakadaHckata nopoga B 3aBUCMMOCT OT ce3oHa (g/100g

Ma3HNHa)

Table 2. Dynamic changes of fatty acids content in the white brined cheese from
Karakachan breed in depend on the season (g/100 g fat)

MK-npochun Ha cupeHe 01. maii 01. toHM 01. ronn
FA-profile of cheese 01. May 01. June 01. July
X sd X sd X sd
SFA 66,81 0,44 67,49 0,09 66,62 1,48
MUFA 25,14 0,44 25,11 0,14 27,75 0,66
PUFA 8,05 0,01 740 0,05 6,00 0,16
> C-18:1trans-FA 7,62 0,11 5,55 0,09 5,88 0,16
C-18:1tr11 416 005 303 000 399 0,10
> CLA 3,53 0,06 297 0,02 212 0,06
C-16:0/C-18:1cis9 1,44 0,02 1,35 0,01 1,40 0,12
C-16:0/C-18:1 total 0,98 0,01 1,05 0,01 1,12 0,09
> n-3 1,83 0,01 1,86 0,01 2,17 0,04
> n-6 3,45 0,03 3,10 0,02 242 0,07
n-6/ n-3 1,89 0,03 1,67 0,00 1,12 0,01
> MCT (C-10>C-14) 23,37 0,25 2010 0,01 16,07 0,12
> SCT (C-4>C-8) 10,18 0,43 9,74 0,12 8,06 0,43
CLA 9c,11t 2,93 0,03 238 0,01 1,87 0,05

EnHo peTaiinHo wm3cnedBaHe Ha
pasnpefeneHveTo Ha HacUTEeHWUTe MacTHU
KACE/IMHWM MOoKa3Ba, Ye HAKOM CpefHo-
BEPWKHN MacTHU kucenunum (C10: 0 n C12:
0) HamanssarT 3HauuTe/IHO B XOf4a Ha
naktaupsita ot 12,64 pgo 6,09 g/100g
MasHuHK (Tabnuua 3). OCHOBHUTE ObJrO-
BEPWKHU MacTHU kucenunHn C16:0 n C18:0
B CUPEHeTO ce yBesimyasaTt ¢ 27% u 37% (p
<0,05, p <0,01). KoHueHTpaumsita Ha
MupucTuHoBaTta kucenuHa (C-14: 0) octasa
HenpomeHeHa npe3s usanaTa fakrauus.

Mogpo6HOTO npoyyBaHe npu pas-
npegeneHmeTo Ha MOHOHEeHacUTeHUTe mMac-
THU kncennHu (MUFA) B cupeHata npes
pasnuuHuTe nognepuoau nokasea, u4e
06LLOTO UM CbAbpXaHWe B Kpas Ha nepuo-
Ja e HapacHas0 He3HauuTesiHo oT 25,14 Ha
27,75 g/100 g Ma3HUHW. Te3n NpomMeHn ce
Ob/mKaT Ha NPOMEeHW B KOHLeHTpauunTe Ha
onevHoBaTa W  BakUEHOBa  KUCESIMHU
(Tabnuua 4).

A detailed examination of the
distribution of saturated fatty acids
showed that some medium chain fatty
acids (C10:0 and C12:0) decreased
significantly in course of lactation from
12.64 to 6.09 g/100g of fat (Table 3). The
main long fatty acids C16:0 and C18:0 in
the cheese increased by 27% and 37%
(p<0,05; p<0,01). The concentration of
myristic acid (C-14:0) remains unchanged
throughout the lactation.

A detailed examination of the
distribution of monounsaturated fatty
acids (MUFA) in the cheese during the
different sub-periods shows, that their
total content increased insignificantly
from 25,14 to 27,75 g/100g fat at the end
of the period. These changes are due to
changes in the concentrations of oleic
acid and vaccenic acid (Table 4).



Tabnuua 3. BAmsaHne Ha ce3oHa BbpXy CbAbPXaHMETO Ha HACUTEHW MacCTHN
KMCeNHU B oBYETO cupeHe (g/100g Ma3HUHA)
Table 3. Influence of the season on the content of saturated fatty acids in the

white brined cheese (g/100g fat)

01. man 01. toHNK 01. tonun
HMK 01. May 01. June 01. July
SFA
X sd X sd X sd
C-4:0 3,74 0,25 4,19 0,06 3,48 0,35
C-6:0 3,32 0,10 3,08 0,04 2,25 0,14
C-8:0 3,04 0,08 2,43 0,03 2,34 0,23
C-10:0 8,46 0,15 6,54 0,06 3,85 0,33
C-11:0 0,09 0,002 0,06 0,002 0,03 0,002
C-12:0 4,18 0,06 3,26 0,007 2,24 0,07
C-14:0 9,86 0,03 9,47 0,04 9,43 0,38
C-15iso 0,29 0,002 0,40 0,001 0,34 0,01
C-15aiso 0,65 0,005 0,68 0,001 0,56 0,02
C-15:0 1,13 0,001 129 0,000 1,17 0,04
C-16iso 0,27 0,003 0,29 0,002 0,27 0,001
C-16:0 21,37 0,11 23,07 0,18 27,17 1,44
C-17iso 0,39 0,004 050 0,006 0,49 0,06
C-17aiso 0,49 0,007 051 0,002 0,51 0,06
C-17:0 0,69 0,002 0,78 0,003 0,76 0,03
C-18:0 7,86 0,09 9,89 0,01 10,79 0,37
C-20:0 0,20 0,001 0,27 0,002 0,32 0,01
C-22:0 0,13 0,007 0,15 0,002 0,20 0,003
EAHO geTaiinHo pasnpegeneHve Ha A detailed distribution of

MOHOHEHacUTEHUTE  MAaCTHU  KUCESIMHU
(MUFA) B cupeHata npes3 pas/imyHuTe
nognepvoam nokasea, 4e B npoduna Ha
MUFA npeo6nafaBa CrnekTbpbT Ha Cis- K
trans-nsomepuTe Ha onenHoBaTa KucenuHa
(C18:1). TpaHc-usomepute Ha C18:1 B
cMpeHaTa HamansiBaT HenpekbcHaTo C
21,8% npe3 uenua nepuof, AOKATO LMC-
n3omepute Ha C18:1 HapacTtBat oT 15,95
Jo 20,25 g/100 g masHuHu (Tabnuua 4).
OnevHoBata kucenmHa C18:1cis9 ce
yBenvyasa ot 14,86 po 19,45 g/100 g
MasHuHa (mai-tonim). ChbAbpXaHMETO Ha
TpaHc-MacTHUTE KUCENWHU B npobute OT
CYpeHe e OT ronsiM MHTEepec 3a Haykarta.
TaxHata KoHUeHTpauumsa B 1l-te n3omepa
HamasigBa nocTteneHHo ot 7,62 po 5,88
g/100 g wMasHuHM  (mai-tonn.)  TMo-

monounsaturated fatty acids (MUFA) in
the cheese during the different sub-
periods shows, that in the MUFA profile
predominate the spectrum of cis- and
trans- isomers of the oleic acid (C18:1).
The trans-isomers of C18:1 in the cheese
decreased continuously by 21,8% during
the whole period, while the cis-isomers of
C18:1 increased from 15.95 to 20.25
0/100g fat (Table 4). Oleic acid C18:1cis9
increased from 14.86 to 19.45 g /100g fat
(May-July). The trans-fatty acid content in
the cheese samples is from great interest
for the science. Their concentration in the
11 isomers decreased stepwise from 7,62
to 588 g /100g fat (May - July. A
particular place in this regard is the




creunanHo MACTO B TOBa OTHOLIEHME e
BakLeHoBaTa kucenuHa (C18:ltransll) —
HEWNHMUAT AAn e oKono 45,5% 0T BCUYKK
trans-n3omepun B cupeHata. C uskioyeHne
Ha C-18:1tl11, ocTaHa/nMTe ce cuuTat 3a
"HexenaHn", nopagu  Ha/IMYMETO  Ha
KaHLeporeHeH eqexT.

vaccenic acid (C18:1trans11) — it took about
45,5% from the trans FA in the cheese and
decreased reliably from 4.16 in May to 3.03
g /100g fat in June. All trans-isomers except
C-18:1t11 are considered as "undesirable",
due to the presence of a carcinogenic
effect.

Ta6nuua 4. BnusiHne Ha ce3oHa BbpXy CbAbpPXaHMETO HA MOHOHEHACUTEHUTE
MacCTHU KUCEeNIMHU B OBYETO cupeHe (g/100g masHMHA)
Table 4. Influence of the season on the content of monounsaturated fatty acids

in the white brined cheese (g / 1009 fat)

01. maw 01. toHNn 01. tonun
MHMK 01. May 01. June 01. July
MUFA
X sd X sd X sd
C-10:1 0,29 0,01 0,24 0,002 0,13 0,005
C-14:1 0,20 0,002 0,20 0,007 0,16 0,003
C-16:1 0,99 0,001 1,05 0,02 1,27 0,136
C-18:1tr4 0,04 0,02 0,04 0,01 0,01 0,005
C-18:1tr5 0,03 0,01 0,05 0,01 0,01 0,000
C-18:1tr6/7 0,28 0,003 0,21 0,05 0,23 0,01
C-18:1tr9 0,33 0,01 0,28 0,02 0,25 0,003
C-18:1tr10 0,45 0,02 0,30 0,02 0,01 0,000
C-18:1tr11 4,16 0,05 3,03 0,002 3,97 0,10
C-18:1tr12 0,53 0,01 0,35 0,002 0,42 0,004
C-18:1tr13 0,68 0,03 0,36 0,04 0,01 0,000
C-18:1tr15 0,43 0,01 0,34 0,07 0,33 0,004
C-18:1tr16 0,69 0,01 0,59 0,06 0,64 0,03
C-18:1cis9 14,86 0,26 17,04 0,03 19,45 0,61
C-18:1cis11 0,46 0,06 0,47 0,08 0,35 0,01
C-18:1cis12 0,20 0,02 0,13 0,04 0,16 0,01
C-18:1cis13 0,22 0,005 0,18 0,01 0,07 0,002
C-18:1cis15 0,21 0,004 0,17 0,03 0,22 0,02

MonuHeHacuTeHNTe MacTHU KuUCesu-
Hn (PUFA) 3aemaT nocsegHo MSACTO OT
OCHOBHUTE TPYnu Ha MacTHUTE KucenuHu. B
cpefara Ha npoyysaHusa Nepuog Cbabpxa-
Hueto Ha PUFA ce noHmwxasa po 7,40
g/100 g masHuHM (Tabnuua 5). TaAxHaTta
CTOMHOCT B OBYETO CMPEHE Bapupa Mexay
8,00 g/100 g masHMHM npe3 mai go 6,00
g/100 g MasHMHKN Npe3 1nu.

Polyunsaturated fatty acids (PUFA)
occupy the last place of the major fatty
acid groups. In the middle of the
investigated period decreased the PUFA
content to 7.40 g/100 g fat (Table 5).Their
value in the ewe's cheese ranges
between 8.00 g/100g fat in May to 6.00
0/100g fat in July.
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Tabnuua 5. BnausHve Ha ce30Ha BbpPXYy CbAbPXKAHMETO Ha MNOSANHEHACUTEHU
MacTHU KUCEeJIMHU B OBYeTO cupeHe (g/100g Mma3HMHA)
Table 5. Influence of the season on the content of polyunsaturated fatty acids in

the white brined cheese (g / 1009 fat)

01. man 01. toHM 01. tonun
MHMK 01. May 01. June 01. July
PUFA
X sd X sd X sd

C-18:2tr9,12 0,75 0,065 0,64 0,01 0,00 0,000
C-18:2cis9;12 1,57 0,005 1,60 0,01 1,78 0,054
C-18:3cis6,9,12(y) 0,17 0,004 0,13 0,02 0,03 0,001
C-18:3cis9,12,15(a) 1,44 0,010 146 0,003 1,51 0,036
C-18:4 ¢6,9,12,15 0,05 0,001 0,04 0,004 0,03 0,000
CLA 9c,11t/8t,10c 2,93 0,032 2,38 0,01 1,87 0,053
CLA 11c,13t 0,02 0,001 0,02 0,003 0,00 0,000
CLA-11t,13c 0,24 0,000 0,12 0,02 0,13 0,006
CLAC9c11 0,11 0,001 0,10 0,02 0,09 0,001
CLA-Y 0,05 0,006 0,04 0,002 0,04 0,003
CLAt11t13 0,08 0,008 0,08 0,003 0,07 0,004
CLAt9t11 0,18 0,012 0,19 0,01 0,03 0,003
C-20:4n6 0,13 0,002 0,14 0,001

C-20:5n3 0,11 0,002 0,13 0,006 0,29 0,004
C-22:3n3 0,16 0,006 0,15 0,010

C-22:5n3 0,07 0,008 0,07 0,004 0,28 0,000

TpaHC wu3oMepa Ha JfMHOMoBaTa
KncenuHa (C-18:2 trans 9,12) Hamanssa
B CMPEHETO MO BpeEME Ha fakrtauusTta, a
apyruat nsomep C-18:2 cis9,12 ce yBe-
nnuyasa c¢ 13,4%. a-nnHoNeHosaTa Kuce-
JIMHA e OTHOCUTENIHO HUCKa npe3 pas-
rnexgaHua nepuog (0.17-0.03), a a-
JIMHO-NTIeHOBAaTa KMUCesIMHa € OTHOCUTESTHO
NOoCTOAIHHAa U ce ysenuyaBa oT 1.44 pgo
1.51 ¢/100g ™ma3HMHa MO BpemMe Ha
nepuoga Ha nakrauus.

CbAbpXaHMETO Ha KOHKrmpaHmTe
MacTHu kucenunHn (CLA) B nscnensaHute
npo6u OT cupeHa ce Bvsie OT Ce30Ha,
CbOTBETHO OT Ka4yeCcTBOTO Ha SiMBajHarta
TpeBa (Tabnuua 5). TAXHOTO KO/IMYECTBO
Bapupa oT 3.53 po 2.12 g/100 ¢
Ma3HWHWU. 0 OTHOLWEHME Ha XpaHEeHeTo
camo KoHdwmrypauumte — CLA cis9,
trans11l n CLA trans9, cisll — ca BaxHu
KaTo OyHKUMOHA/IEH XpaHWUTENEH KOMMO-

The linoleic acid isomer C-18:2
trans9,12 decreased during the lactation
and the other isomer C-18:2 cis9,12
increased by 13,4%. The a-linolenic acid
was relatively low, during the considered
period (0.17-0.03) and the a-linolenic acid
was relatively constant and increased
from 1.44 to 1.51 g/100g fat during the
lactation period.

The content of conjugated fatty
acids (CLA) in the studied cheese
samples is influenced by the season,
respectively by the quality of meadow
grass (Table 5). Their amount ranges
from 3.53 to 2.12 g/100g fat. In terms of
nutrition, only the configurations — CLA
cis9, trans1l and CLA trans9,cisll — are
important as  functional nutritional
component for prevention of colon and
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HEHT 3a NpeBeHuus OT pak Ha aebenoto
4yepBO 1 cTOMaxa.

HeHacuteHuTe MacTHU KUCEUHN C
abnrm  Bepurn  (omera-3 M omera-6
MAaCTHW KUCESIMHK) 3aemMaT BaXKHO MSACTO
B YOBELUKOTO XpaHeHe npu fIe4eHneTo Ha
KOPOHapHU 1 CbPAEYHO-CBHAOBMK 3a60N5-
BaHua (Tabnumua 6).

stomach cancer.

Unsaturated long-chain fatty acids
(omega-3 and omega-6 fatty acids)
occupy an important place in the human
nutrition in the treatment of coronary and
cardiovascular diseases (Table 6).

Tabnuuya 6. CbabpXaHMe Ha wW-3 N W-6 MaCTHU KUCE/IMHU B OBYETO CUPEHE

(9/100g ma3HuHa)

Table 6. the content of w-3 n w-6 polyunsaturated fatty acidsin the white brined

cheese (g/100g fat)

01. man 01. toHNK 01. ronn
2 N-3 B CMPEHETO 01. May 01. June 01. July
> n-3in cheese
sd X sd X sd
C-18:3cis9,12,15(a) 1,44 0,010 1,46 0,003 1,51 0,036
C-18:4 ¢6,9,12,15 0,05 0,001 0,04 0,004 0,09 0,002
C-20:5n3 0,11 0,002 0,13 0,006 0,19 0,004
C-22:5n3 0,16 0,006 0,15 0,010 0,19 0,004
C-22:6n3 0,07 0,008 0,07 0,004 0,08 0,003
> n-6 B CMpeHeTo 01. maii 01. roHMn 01. rvonn
> n-3in cheese 01. May 01. June 01. July
X sd X sd X sd
C-18:1tr12 0,53 0,013 0,35 0,002 042 0,004
C-18:1cis12 0,20 0,019 0,23 0,035 0,16 0,006
C-18:2tr9,12 0,75 0,065 0,64 0,007 0,00 0,000
C-18:2cis9;12 1,57 0,005 160 0,009 1,78 0,054
C-18:3cis6,9,12(y) 0,17 0,004 0,23 0,020 0,03 0,001
C-20:3n6 0,02 0,002 0,03 0,000 0,02 0,004
C-20:4n6 0,13 0,002 0,24 0,001 0,22 0,008

OBYeTOo cupeHe e MHOro 6eHo Ha
omMera-3 MacTHU KUCEesIMHW. TAaxHaTa KOH-
LeHTpauns ce ysenmyasa OT Mail o o
ot 1,83 go 2,17 g/100g ma3HuHKn. O6paT-
HO, oMera-6 MacTHW KUCENNHU B CUPEHe-
TO Hamanseat ot 3.45 g/100g po 2.42
0/100g Ma3HuHU. CbHOTHOLUEHNETO MeX-
Ay ABe rpyny MacTHW KUCEeNWHW Bapupa
or 1.89 pgo 1.12, koeTo nokassa, 4e
TECTBAHOTO CUPEHE € C HUCHK PUCKOB
(hakTop 3a YOBELLKOTO 34paBe (CypOoBUHU
N NPUPOAHUN XPaHU, YNATO KOEIULNEHT €
<5,0, UmMaT HUCBK pMUCKOB hakTop).

The ewe’s cheese is very poor in
omega-3 fatty acids. Their concentration
increased from May to July from 1.83 to
2.17 g/100 g fat. In contrary, the omega-6
fatty acids in the cheese decreased from
345 to 2.42 g/100g fat. The ratio
between two groups of fatty acids ranges
from 1.89 to 1.12, indicating that the
tested cheese is with low risk factor for
human health (raw materials and natural
foods whose factor is <5,0 have a low risk
factor).
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N3BOAY

HacTosawoTto unscnensaHe BbpXy Ha
OU3MKOXMMUYHUTE MoKasaTesim MU CbCTaBa
Ha MacTHUTE KucenvHu B 6sn10TO canamy-
peHo cupeHe OT paiioHa Ha CpepgHuTe
Pogonu nokasea, Ye ¢ HanpenBaHe Ha Nak-
TaumaTa, KOHUEHTpauusta Ha OCHOBHUTE
rpynn MacTHW KACEJIMHW Ce MPOMEHS, KOETO
BO/AM [0 MOCTENEHHO YBe/MyaBaHe Ha Kosu-
4eCcTBOTO MOHOHEHaCUTEHWN MacCTHU K1cesnu-
HNM (MUFA) ¢ 10% B cpaBHeHVe C MoJivHe-
HacuTeHnte (PUFA), uMeTo cbAbpXaHue e
Hamanssa ¢ 25%.

TpaHc-n3omepuTe Ha oOferHoBaTa
kncenuHa (C18:1) B cupeHata Hamanssa
npes3 uenusa nepuopg ¢ 21,8%, nokaro umc-
n3omepute Ha C18:1 ce yBenuyasaT ¢ 27%.

MpoBeneHOTO M3cnefBaHe 3a AuHa-
MWUYHUTE NPOMEHN B HMBATa Ha JIMHO/I0BaTa
(C18: 2) n o-nnHONeHoBaTa KUcenmHa, Kou-
TO ca cybcTpar 3a cuHTe3aTta Ha CLA B Tbp-
byxa Ha MpexvBHUTE XUBOTHU (aHTUKaHLe-
poreHHa akTUBHOCT) MoKa3BaT, Ye aHaIn3u-
paHuTe npobu OT cupeHa wumaTr BUCOKa
6MON0TMYHA CTOMHOCT (BUCOKO CbAbpXaHue
Ha CLA u BaueHHOBa kucenvHa). OBunute
CYpeHa noslyyeHn OT MJAKOTO Ha Kapaka-
YyaHckaTta nopogaTa ca BaXHW MfIeYHu npo-
OYKTW C NoBuWLLEHa 61ONorMyHa CTOMHOCT U
XpaHa C aHTVKaHLLeporeHHo aelicTeue.

CONCLUSIONS

The present investigation on the
physicochemical and fatty acid
composition of produced white brined
cheese in the region of the Middle
Rhodopes showed that with advance of
lactation stage, the concentration of the
major fatty acid groups changes, resulting
in a stepwise increase in the amount of
monounsaturated fatty acids by 10%
compared to polyunsaturated (PUFA),
which content decreased by 25%.

The trans-isomers of C18:1 in the
cheese decreased continuously by 21,8%
during the whole period, while the cis-
isomers of C18:1 increased by 27%

Dynamic changes in the linoleic
(C18:2) and alpha-linolenic acid, which
are a substrate for CLA synthesis
(anticancerogenic activity) in the rumen of
ruminants, have been followed. Analyzed
cheese samples had a high biological
value (high content of CLA and vaccenic
acid). Ewe's cheese from the Karakachan
breed is important dairy products with an
increased biological value and food with
anticancerogenic action.
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PE3HOME

HacTtosiweto npoyyBaHe uen Aa
Ce YyCTaHOBM CbAbPXaHNETO Ha ecTecTBe-
HU TpaHC MacTHM kucenuuu (TMK), 6uo-
NIOTUYHOAKTUBHN M @aHTUKaHLEPOreHHM
KOMMOHEHTU B KO3€ MJIAKO OT TpU NOPOJ-
HU rpynn — bBbarapcka bsana mneyHa
(BBEM) 1 KpbCTOCKMTE U € AHrOHY6UiICKa
(BBMxAH) u ToreHbyprcka (BBEMXTI) B
Xo4a Ha J/aktayusata, Kakto M ga ce
HanpaBW OLEHKa Ha MaCTHOKUCENNHHUS
CbCTaB Ha MJ/eyHaTa MasHuHaTa, KaTo
3[paBOC/IOBEH U3TOYHMK NPU XPaHEHETO
Ha yoseka. O6LWOTOo chabpXKaHne Ha TMK
B uU3cneaBaHWTe Meka npu oTaesiHute
nopogHu rpynu Bapupa ot 1,35 go 2,34
0/100g masHuHa npu BBM, oT 1,24 Ao
1,86 g/100g ma3HuHa npu BEBEMxAH n ot
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SUMMARY

This study aims to determine the
content of natural trans fatty acids (TFA),
biological active and anticancer
components in goat milk from three breed
groups — White Bulgarian Dairy (WBD)
and its crosses with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG)
during the lactation and to evaluate the
fatty acid composition of fat as a healthy
source in human nutrition.

The total content of TFA in the analysed
milk in different breed groups vary from
1,35 to 2,34 g/100g fat at WBD, from 1,24
to 1,86 g/100g fat in WBDXAN and 1,07 to
2,25 g/100g fat in WBDXTG, conditioned



1,07 po 2,25 ¢/100g MasHuMHa npu
BEBEMXTI, 06ycnoBEeHO OT CE30HHUTE KO-
nebaHns B CbAbpXaHMETO Ha BakCeHOBa-
Ta kucenvHa (40 n 67%) oT o06LWOTO
cbAbpXaHne Ha TMK B 3aBUCMMOCT OT
nopogara. KoHueHTpauymata Ha CLA B
u3cneABaHNTE M/leKa € C Haii-BUCOKO
cbabpxXaHue npy BBM ot 0,34 go 0,51
0/100g MmasHuHa. KonuyectBoTO Ha
omMera-3 MacCTHUTE KUCE/IMHW B KO3uTe
Mneka sapupa ot 0,44 po 1,05, a npwu
omera-6 macTtHute kucenmHu ot 1,85 ao
2,21 ¢/100g Ma3HWHa npu oTAenHuTe
NopoAHY rpynu.

JiinnaHnAT npeBaHTMBEH CKOp e
Hali-HUCBK NpW  MASKOTO, MNOJIyYEHO OT
BBEM - 9,24 go 11,60 g/100 ml mnsko.
MnskoTo, nosnyyeHo ot BBM e c Haii-
HUCBHK aTteporeHeH U  TpoMOOreHeH
MHAEKC, CboTBeTHO 2,19 o 3,44 n ot 2,19
00 3,22 n CBLOTHOLUEHWE Ha Xxunep- u
XUMNOX01eCcTePOSIEMUYHN MACTHU KUCenu-
Hu ot 0,45 o 0,71.

V3cnegsaHuTe Mseka OT pasnyHu
NMopoAHW TPynu, ce Onpefensart Kato xpa-
HUTENEH MPOAYKT C HWUCKO CbAbpXaHue
Ha TMK (o1 0,06 go 0,10 g/100 ml mnsko)
N BUCOKO CbabpkaHue Ha HMK (oT 3,2 go
4,56 g/100 ml mnsiko).

KnouoBn aAymn: Ko3e  MASKO,
TpaHc MacTHu kucenuHu, CLA, omera-3,
omera-6

YBO/,

Ko3ute uMMaT MHOTO  YHUKaIHM
pasnuki B aHaToMusiTa, usnoormsTa u
GUOXMMUSATA, KOETO M pasfnvMuasa OT
oBLIETE U roBejarta, nopaay Koeto Mmns-
KOTO M M/IEYHWUTE MPOAYKTU OT KO3W Mmat
CrneunmuyHN CBOICTBA M UIpaAT BakHa
pona B XpaHeHeTo Ha 4YoBeka. KozeTo
MAISIKO U NPOAYKTUTE OT HEero umat Tpu
OCHOBHM 3HAueHWsl 3a XpaHeHeTo Ha
yoBeka: M3xpaHBaHe Ha noseuye rnajgysa-
LM U HefoXpaHeHn xXopa B pas3BuUBaLLUA
ce CBST; /leyeHne Ha xopa cTpajauiy ot
M/ieyHa anieprus KbM KPaBeTo MJISKO U
CTOMAlLLIHO-YPEBHU Pa3CTPOIACTBA, KOEeTOo e
BaXHa 4YacT OT pAuetata Ha MHOro
nonynauunm OT pPasBUTUTE CTPaHu U
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by the content of trans vaccenic acid (40
and 67%) of the total content of TFA
depending on the breed.

The concentration of CLA in studied milk
is highest at WBD from 0,34 to 0,51
0/100g fat. The amount of omega-3 fatty
acids in the analysed milk from goats
ranges from 0,44 to 1,05, and omega-6
fatty acids from 1,85 to 2,21 g/100g fat in
different breed groups.

The lipid preventive score is the
lowest in the milk from WBD - 9,24 to
11,60 g/100 ml milk. The milk obtained
from WBD have a lowest atherogenic and
thrombogenic index, respectively 2,19 to
3,44 and from 2,19 to 3,22 and a ratio of
hyper- and hypocholesterolemic fatty
acids from 0,45 to 0,71.

The analysed milk from different
breed groups were characterized as
foodstuffs with a low content of TFA (from
0,06 to 0,10 g/100g milk) and a high
content of SFA (from 3,2 to 4,56 g/100g
milk).

Key words: goat milk, trans fatty
acid, CLA, omega-3, omega- 6

INTRODUCTION

Goats have very unigue differences
in anatomy, physiology and biochemistry,
which distinguishes them from sheep and
cattle and therefore milk and goat's dairy
products have specific properties and play
an important role in human nutrition.

Goat milk and its products have three
main meanings for human nutrition:
feeding more starving and malnourished
people in the developing world; treating
people suffering from milk allergy to cow's
milk and gastrointestinal disorders, which
is an important part of the diet of many
populations in developed countries and
satisfying the gastronomic needs of dairy



3a/10BONISIBAHE HA racTpOHOMUYEecKuTe
HYXOW Ha UeHuUTenute Ha maedHn (no-
ronAam nasapeH Aan B MHOrO  OT
pasBUTUTE CTPaHU) NPOAYKTU.

Ko3eTo mMnsko ce xapakrepusupa c
HUCKO CbAbpXaHue Ha KbCO W CpefHo-
BEPWXHW MAacCTHU KUCENNHW, KOUTO ca
npveTn Kato MefMUMHCKM CTOMHOCTU 3a
peouua cmyweHua n 3abonssaHus npwu
yoseka (Kumar et al., 2012).

MacTHOKMUCE/IMHHMAT CbCTaB Ha
MasHMHaTa Ha KO3eTO MJISIKO MOXe Ja ce
NPOMEHN B MOCOKa Ha yBenuyaBaHe Ha
nofiesHUTe MacTHW KUCENUHW 4ype3 pas-
NINYHU PEXMMMN Ha XpaHeHe U MU3Non3sa-
HETO Ha pas3/MyHM AobaBkM KbM ypa-
Xnte 3a Ko3u. KosuTe wusxpaHBaHu C
BMCOKO CbAbpXaHWe Ha ecTecTBeH
XpaHuTesieH pecypc uMar YyBeIM4yeHOo
CbbpXaHMe Ha MasHVHa B MJIAKOTO WU
no-Bucoka KoHueHTpauua Ha C4:0, C6:0,
C18:0, C18:1, C18:3, C20:0, iso-, aiso- n
MaCTHW KUCEJIMHU C HeYeTeH Bpoii BbI/ie-
pogHn atomu, pokato C10:0, C12:0,
C14:0, C16:0 n C18:2 ca C NO-HUCKO Cb-
ObpXaHne B CpaBHEHWE C KO3UTe OTI/IeX-
JaHn 060pHO Y XpaHeHW C KOHBEHLWO-
HanHU dypaxun. PypaxbT 6oraT Ha Nio-
LepHa BOAM [0 MOHWXAaBaHe CbAbpxa-
HMETO Ha HeXenaHute TpaHC MacCTHU
kncennHn C18:1 B miakoTo. Hamanssa-
HeTO CbAbpXaHWeTo Ha (hubpu 1 yesenu-
YyaBaHeTO Ha 3bpPHeHUsA hypax npu AHEB-
HUSA NMpuMeM Ha Ko3uTe BOAM A0 MNoBuLIa-
BaHe Ha KonmyectBOoTO Ha C18:1 TpaHC
MacCTHUTE KUCEJSIMHW B MNAKOTO. TpaHc-
MacCTHMW KUCEJIMHN BbB BUCOKW KOHLEHTpa-
LMW  yBenuyaBaT KOHLeHTpauuaTa Ha
LDL-xonectepona n noHWxaBaT CbAbp-
XaHueto Ha HDL-xonecTtepona B KpbBTa
B CpaBHEHWEe TMpu XpaHeHe C BUCOKO
CbAbpXaHMe Ha LUMC MOHOHEHACUTEHU
MacTHU KUCENNHU WU NOJSIMHEHACUTEHU
MacTHU KUCEJIMHU. XPaHUTESTHUAT NpuUem
Ha TpaHC MaCTHU KuUcesMHU TpsbBa fa
6bae o 4% OT eHepruinHMa npuem, npu
No-BMCOKN KOHUEHTpaumm ot 5 go 6% ot
OHEBHUA eHeprveH npuem, HapacTsa
cbAbpXaHneTo Ha LDL-xonectepona u ce
NnoHWXaBa  CbAbpXaHWeTo Ha  HDL-
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connoisseurs (greater market share in
many developed countries).

Goat milk is characterized by a low
content of short and medium chain fatty
acids, which are accepted as medical
values for a number of disorders and
diseases in humans (Kumar et al., 2012).

The fatty acid composition of goat’s
milk fat may change in the direction of
increasing the useful fatty acids through
different diet regimes and the use of
various supplements for goats.

Goats fed with high content of natural
nutrition have an increased fat content in
milk and a higher concentration of C4: 0,
C6: 0, C18: 0, C18: 1, C18: 3, C20: 0, iso-
, aiso- and fatty acids with an odd number
of carbon atoms, whereas C10: 0, C12: O,
Cl4: 0, C16: 0 and C18: 2 are lower
content in comparison to goats reared
indoor and fed with conventional
provender.

Alfalfa-rich feed leads to a decrease C
18:1 unwanted trans fatty acids in milk.
Reducing the fiber content and increasing
the grain feed in daily intake of goat
consumption leads to an increase in the
amount of C18: 1 trans fatty acids in milk.

Trans fatty acids at high concentrations
increase the LDL-cholesterol concentration
and decrease the HDL-cholesterol content
of the blood compared to a high cis
monounsaturated or polyunsaturated fatty
acid.

Food intake of trans fatty acids should be
up to 4% of the energy intake, at higher
concentrations from 5 to 6% of the daily
energy intake increasing the LDL-
cholesterol content and decrease the
HDL-cholesterol in the blood.



Xonecteposna B KpbBTa. CbAbpXaHNETO Ha
TpaHC MAacCTHW KUCE/IMHU B  MJ/IeYHUTE
Ma3HWHW Bapupa B 3aBMCMMOCT OT Ce30Ha,
palioHa Ha oTrnexgaHe W pasnyHUTe
XpaHUTeNHN MPaKTUKK 3a OTINexaaHeTo Ha
XMBOTHWUTE. Te BapupaT B Auanas3oHa OT 2
0o 8% (Hay et al., 1970; Larque et al., 2001;
Mozaffarian et al., 2006). MaHunynupaHeTo
Ha XPaHUTE/THUSA pPexum Ha Ko3uTe 3a
noBMLIABaAHETO Ha CbAbpPXAHWETO Ha no-
NIe3HNTe HEeHacUTEHW MacCTHW KUCEIMHWU B
KO3eTO MSKO 4pe3 cneuuanHn ypaxHu
pobaBkn mMoxe ga nogobpu xpaHutesiHaTa
CTOMHOCT Ha MSKOTO W Aa M npeBbpHe
BbB "(PpyHKLMOHaNHW XpaHn". KoHormpaHarta
nnHonosa kucenvHa (CLA), e ngeHtudpmum-
paHa KaTO MOLLEH aHTUKaHLeporeH u ce
npegnara B XpaHeHeTO Ha 4oBeka upes
M3MNON3BaHETO Ha MJIEYHUTE MPOAYKTU, HO
3a CbXasieHne He e MHOro gobpe npoyyeHa
B KO3eTO M/IAKO U  MJ/IEYHM MPOAYKTM
(Haenlein, 2004).

MpeobnagaBawnAT N3To4HMK Ha CLA
npu XpaHeHeTo Ha YoBeka ca npeaw BCUYKO
XpaHUTeNHUTE MPOAYKTU OT MNPEeXUBHUTE
XMUBOTHW. MneyHuTe NpoAyKTU ocurypsisat
okosio 70% ot npuema Ha CLA, a npoayk-
TUTE OT roBeXA0 MecO ocurypsiaT OKOJ10
25% (Ritzenthaler et al., 2001). PaznnyHute
n3omepu Ha CLA ce cbabpXaT B Ma3HUHUTE
OT NPEXMBHUTE XUBOTHU, HO CLA n3omepbT
9c,11t e npeobnagasawara gopma, YMETO
cbAbpxaHue e okono 75-90% oT o6uwoTo
cbAbpxaHue Ha CLA (Bauman et al., 2003).

HacToswweTo npoyysaHe uenu ga ce
YCTAaHOBM CbAbPKAHWETO Ha eCcTecTBeHU
TpaHC MacTHu kucesnmHu (TMK), 6uonornu-
HOaKTMBHW U aHTUKaHLEPOreHHN KOMMOHEH-
TW B KO3€ M/ISIKO OT TpW NOPOAHU rpynn —
Bvarapcka bBsana wmneyHa  (BBM)
KpbcTOCKUTE U C AHrnoHybuiicka (EBMxAH)
n ToreHoyprcka (BBMXTI) B xoga Ha
nakrauusTa, Kakto 1 Aa ce Hanpasu OLeHKa
Ha MaCTHOKUCENMHHUA CbCTaB Ha MyieyHaTa
Ma3HMHaTa, KaTto 34paBOC/IOBEH W3TOYHMK
npv XpaHeHeTo Ha YoBekKa.

MATEPWNAN N METO4WA

N3cnegBaHn ca [ABaHaiiceT npoowu
M/ISIKO OT TpX NOPOAHM Tpynu — Bbarapcka
Bsna mneuyHa (BBM) n kpbcTockute U C
AHrnony6bwuiicka (BMxAH) n ToreHbyprcka
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The trans fatty acid content of milk fat
varies depending on the season, farming
area and various nutritional practices for
animal husbandry.

They vary in the range of 2 to 8% (Hay et
al., 1970; Larque et al., 2001; Mozaffarian
et al., 2006). Manipulating the diet of
goats to increase the content of beneficial
unsaturated fatty acids in goat milk
through special supplement feed can
improve the nutritional value of milk and
turn them into "functional foods".

Conjugated linoleic acid (CLA) has been
identified as a potent anticancer agent
and is available in human nutrition by
using dairy products but unfortunately not
very well studied in goat milk and dairy
products (Haenlein, 2004).

The predominant sources of CLA in
human nutrition are primarily foodstuff
from ruminants. Dairy products provide
about 70% of CLA intake and products
from beef meat provide about 25%
(Ritzenthaler et al., 2001). Different CLA
isomers are found in ruminant fats, but the
isomer CLA 9c,11t is the predominant
form, whose content is about 75-90% of
the total CLA content (Bauman et al.,
2003).

This study aims to determine the
content of natural trans fatty acids (TFA),
biological active and anticancer
components in goat milk from three breed
groups — White Bulgarian Dairy (WBD)
and its crosses with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG)
during the lactation and to evaluate the
fatty acid composition of fat as a healthy
source in human nutrition.

MATERIAL AND METHODS
The investigated milk from three
breed groups — White Bulgarian Dairy
(WBD) and its crosses with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG)



(BBEMXTT) npe3 naktauusita (3 x 4 6pos) 3a
MaCTHOKUCE/IMHEH CbCTaB U yCTaHOBSIBaHe
Ha CbAbPXaHWETO Ha TpaHC MacTHU Kuce-
JIVHKY, BMONOTUYHO aKTUBHW W aHTMKaHue-
poreHHn cybcTaHumMmM B MacTHaTa hpakuums.
EkcTpakuusita Ha obwy  nunugn e
n3BbpLUIEeHa No mMeToga Ha Roese-Gottlieb,
nocpeAcTBOM AMETUSIOB U METPOSeeB eTep
W nocnefpsalo MeTunpaHe ¢ nomolyra Ha
HaTpueB MeTtunat  (CH3;ONa, Merck,
Darmstadt) n cyweHe c¢ NaHSO,4.H,0.
MeTnnoBuTe ecTepu Ha MacTHUTE KACESTUHU
/[FAME/ ca aHa/iM3upaHu C nomowta Ha
rasoB xpomatorpad Shimadzu-2010 (Kioto,
Japan) cHabgeH C nambyHO-OHU3a-
LUMOHEH AeTeKTop WM aBTOMaTM4HA WHXXEK-
unoHHa cuctema (AOC-2010i). AHaNu3bT €
M3BbpPLUEH Ha KanunapHa kosioHa CP 7420
(200m x 0.25mm i.d.,0.2um film, Varian Inc.,
Palo Alto, CA). 3a Hocely, ra3 e n3non3saH
BOZOPOA, a kaTo make-up ras - asor.
KauyecTBeHaTa oLeHKa Ha MfeyHaTa
Ma3HMHa BK/KOYBA CnejHuTe MokKasaTesnu:
nvnugeH npesaHTMBeH ckop (JINC), aTtepo-
reHeH (Al) n Tpom6oreHeH wuHgekc (TI)
(Ulbricht and Southgate, 1991), cboTHOLe-
HUETO MeXay Xunep- U Xunoxosiecteporsie-
MWYHM MacTHU kncenuun (h/H), TpaHc macT-
HW KNCEJIMHN N KONIMYECTBOTO Ha HaCUTEHU-
Te macTHM kucenvHu (Regulation (EC) No

1924/2006), n34mcneHn no cregHns HauvH:
JINC= O/ +2x HMK- MHMK- 0,5 NMHMK

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

TI=(14:0+16:0+18:0)/[ 0.5xZMUFAs+0.5%PUFA
n6+3xPUFA n-3+PUFA n3/ PUFA né]
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)

[aHHnTe ca 06paboTeHn nNo mMeTo-
OWTe Ha BapuauMoHHaTa CcTaTtUCTUKa
NMocpeacTBOM CTaTUCTUYECKMA NakeT Ha
KomnioTbpHaTa nporpama EXCEL 2013.

PE3YJITATU N OBCBXXOAHE
MacTHOKUCE/IMHHUSAT ~ CbCTaB €
BaXKHa XapakTepucTMka Ha mac/eHaTa
hpakuma 3a onpedensiHe Ha ChAbpxa-
HMETO Ha TPaHC MAaCTHM KUCENUHW 1
GVO/IOrMUYHOAKTBHU KOMMOHEHTU. Hacwu-
TEHUTE MACTHW KUCE/NWNHW B U3c/efBaHu-
Te NopoAHu rpyni Bapmpar npes nepuoaa
Ha nakTauuaTa, kato npe3 mai e ycra-
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during the lactation (3 x 4 pieces) for fatty
acid composition and determine the
content of trans fatty acids, biologically
active and anticarcinogenic substances in
the fatty fraction. The extraction of the
total lipids was done by the method of
Roese-Gottlieb with diethyl and petroleum
ether and subsequent methylation with
sodium methylate (CH3ONa, Mersk,
Darmstadt) and dried with NaHSO4.H20.
The fatty acids methyl esters /FAME/ was
analyzed with the aid of gas
chromatograph Shimadzu-2010 (Kyoto,
Japan) equipped with a flame ionisation
detector and an automatic injection
system (AOC-2010i). The analysis was
made on a capillary column CP7420
(100m x 0,25mm i.d., 0,2pum film, Varian
Inc., Palo Alto, CA). For the carrier gas
hydrogen is used, and as a make-up gas -
nitrogen.

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

1924/2006).

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

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

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

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

RESULTS AND DISCUSSION
Fatty acid composition is an
important characteristic of the fat fraction
for determining the content of trans fatty

acids and biologically active components.

Saturated fatty acids in the studied breed
groups varied during the lactation period
and on May have the highest



HOBEHa Hail-BUCOKa KOHLEHTpauus u npu
TpUTE NOPOAHM TPYyNW, KakTo cnejsa
79,11 ¢/100g masHuHa npu BBM, 85,35
0/100g masHuHa npu BBMxAH n 84,04
0/100g ma3HuHa npu BBMXTT (durypa 1).
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concentration was found for all three
breed groups as follows: 79,11 g/100g fat
in WBD, 85,35 g/100g fat at WBDxAN and
84,04 g/100 g fat in WBDXTG (Figure 1).
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COWBD MUFA

M WBDxAN MUFA
M WBDXTG MUFA
COWBD PUFA

i WBDxAN PUFA
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September

dur. 1. MacTHokucenMHeH cbeTaB (g/100g MasHMHM) Ha KO3e MJIAKO OT Tpwu
nopogHn rpynn — BBM un kpbcTOoCckMTe U C AHroHybuiicka (BBMXAH) n
ToreHbyprcka (6BMXTI) npe3 nakraymsaTta

Fig. 1. Fatty acid composition (g/100g fat) of goat milk by three breed groups -
WBD and her crosses breed with Anglo-Nubian (WBDxAN) and Toggenburg

(WBDXTG) during the lactation

Hali-HNCKO CbabpXaHue Ha Hacu-
TEHNW MacCTHW KUCENNHU € YCTaHOBEHO
npy BBEM ot 73,83 pgo 79,11 g/100g
Ma3HWHa, gokato npu BBMXTI — Hait-
Bucoka ot 75,14 po 85,23 g/100g mas-
HWHA. MOHOHeHacuUTeHUTe MacCTHU Kuce-
JIVHXU 1 Npy TpuTe MOPOAHW rpynu ca c
Hall-B1COKa KOHLeHTpaunus npes anpun u
Hali-HMCcka npe3 Mmali npu BBM  u
BEMxAH, pokato npu BBEMXTI e npes
tonn. BEM ce xapaktepusupa C BUCOKO
CbAbpXXaHNe Ha MOHOHEeHacUTeHW MacT-
HW KUCENWHW npe3 uesma nepuog oT
27,61 po 21,31 ¢/100g m™masHMHa, a
BEMXTI ¢ Hall-HMCKOTO CbAbpXaHue Ha
MUFA ot 26,00 go 16,61 g/100g ma3Hu-
Ha C TeHAeHUUsA KbM HamansasaHe. MNonu-
HeHacuUTEeHUTe MacCTHU KUCE/SIMHW ca C
Hall-B1COKa KOHLeHTpauus v npu tpute
NMopoaHnN rpynu npes mecew, tu, CboT-
BeTHO 3,48 ¢/100g ma3HuHa npu BBM,

The lowest content of saturated
fatty acids was established in WBD from
73,83 to 79,11 ¢/100g fat, while at
WBDXTG is the highest content from
75,14 to 85,23 g/100g fat.
Monounsaturated fatty acids in three
breed groups are highest in April and the
lowest in May at WBD and WBDXAN,
while at WBDxTG in July. WBD is
characterized with a high content of
monounsaturated fatty acids over the
entire period from 27,61 to 21,31 g/100g
fat and WBDXTG with the lowest MUFA
from 26,00 to 16,61 g/100g fat with a
tendency to decrease.

Polyunsaturated fatty acids have the
highest concentration in three breed
groups in July, respectively 3,48 g/100g
fat in WBD, 3,70 g/100g fat at WBDxAN
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3,70 g/100g masHuHa npu BBMXxAH un
3,40 g/100g masHuHa npu BBEMXTT .

O6L0TO CbAbpXaHWe Ha uuc u
TpaHC U30MepuUTe Ha MaCcTHUTE KUCESTMHN
e npeacrtaBeHo Ha durypa 2.
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15,00
10,00

5,00

0,00

April May

and 3,40 g/100g fat at WBDXTG.

The total content of cis and trans
isomers of fatty acids is shown in Figure
2.

OWBD TFA
M WBDxAN TFA
EWBDXTG TFA
OWBD CFA
M WBDxAN CFA
W WBDXTG CFA

e

July September

dur. 2. TpaHc U UUC MacTHU KucenuHu (g/100g MasHUHU) B KO3e M/ISKO OT TpwU
nopogHn rpynn — BBM un kKpbcTOockMTe U C AHrnoHybuiicka (BBEMXAH) un
ToreHbyprcka (6BMXTI) npe3 nakraymsaTa

Fig. 2. Trans and cis fatty acids (g/100g fat) of goat milk by three breed groups —
WBD and her crosses breed with Anglo-Nubian (WBDxAN) and Toggenburg

(WBDXTG) during the lactation

TpaHC n3oMepuTe B MJISKOTO OT
BBM Bapupa ot 1,35 pgo 2,34 g/100g
MasHuHa, npu BBMxAH ot 1,24 pno 1,86
0/100g masHnHa u ot 1,07 pgo 2,25
0/100g masHuHa npy BBMXTI. Cnepgosa-
TeNHO Hali-gobpe ce cuHTe3mpaT npu
BBEM 1 Haii-cnabo npu EBEMXTI nopogHm
rpynu. Liuc n3omepute npes aHanusumpa-
HUAT Nepuog € C Hail-BUCOKN CTOMHOCTU
npyu BBEM ot 18,45 po 24,30 g/100g
Ma3HMHa W Hai-Hucko npu BBEMXTI ot
13,99 a o 23,20 g/100g ma3HuHa. TpaHc
BakCceHoBaTa KucenuHa npu MAskoTo oT
pas/iMyHM MOPOAHW TPYMM € C MO-BUCOKM
CTOMHOCTM B cpefaTta Ha pasriexgaHus
nepuog M C HanosoBMHA MO-HUCKA B
HayanoTo W Kpas Ha nakrauyusaTta.
CuHTe3aTa Ha TpaHC BakceHoBarta
KNCEeNuHa e Hain-gobpe obycnoBeHa npu
Mnsikoto ot BBM (ot 0,65 go 1,57 g/100g
Ma3HWHa), cneaBaHO OT MJISAKOTO Mpu

Trans isomers in WBD milk range
from 1,35 to 2,34 g/100 g of fat, on
WBDxAN from 1,24 to 1,86 g/100 g fat
and from 1,07 to 2,25 g/100 g fat at
WBDXTG. Therefore, they are best
synthesized at WBD and the lowest at
WBDXTG breed groups. Cis isomers
during the analyzed period have the
highest values in WBD from 18,45 to
24,30 g¢g/100g fat and the lowest at
WBDXTG from 13,99 g to 23,20 g/100g
fat. Trans vaccinic acid in milk of different
breed groups has higher values in the
middle of the study period and is half the
lower at the beginning and in the end of
lactation.

The trans vaccenic acid synthesis is the
best for milk of WBD (from 0,65 to 1,57
0/100g fat), followed by milk of WBDxTG
(from 0,57 to 1,38 @g/100g fat) and
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BBEMxTr(or 0,57 po 1,38 g/100g
Ma3HuHa) 1 BBMxAH (ot 0,65 gmo 1,17
0/100g masHuHa) (Purypa 3).

WBDXxAN (from 0,65 to 1,17 g/100 g , fat)
(Figure 3).
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0,40 WBDxTG CLA 9c,11t
0,20
0,00 :
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dur. 3. BakceHoBa kucenuHa n CLA (g/100g Ma3HWHW) B KO3e MSKO OT Tpwu
nopogHu rpynun — BBM un kKpbcTockute U € AHrnonyouiicka (BEBMxAH) u
ToreH6yprcka (EBMXTI) npe3 nakrayuaTa

Fig. 3. Trans vaccenic and CLA (g/100g fat) of goat milk by three breed groups —
WBD and her crosses breed with Anglo-Nubian (WBDxAN) and Toggenburg

(WBDXTG) during the lactation

CnperHaTara NMHOMIOBa KUCEMHA
€ C Hal-HMCKa KOHLeHTpaumsa npu Msiko-
TO, nosiyyeHo ot BBMXTI — ot 0,24 pno
0,33 @g/100g mMasHMHa W C HaiA-BMCOKO
cvabpxaHue npu BBM ot 0,34 pgo 0,51
0/100g masHunHa. CLA 6eniexu cBos Nuk
npes mecew, oau nNpu MAgkoTo ot BEM n
BEMxAH, pgokato npu  MJ/ISKOTO  OT
BEMXTT npes meceLl, centemBpu.

BuonornyHo akTvBHWUTE omera-3 u
omMera-6 MacTHW KucenuHu B uU3cnepsa-
HUTE MsieKka OT TPU MOPOAHWU Tpynu ca
npeacraseHn Ha durypa 4.

The concentration of conjugated
linoleic acid is lowest of milk obtained
from WBDXTG - 0,24 to 0,33 g/100g fat
and with the highest content of WBD from
0,34 to 0,51 g/100g fat. CLA marked its
peak on the July in milk from WBD and
WBDxAN, while in milk from WBDXTG on
September.

The biologically active omega-3
and omega-6 fatty acids in the tested milk
of three breed groups are presented in
Figure 4.
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dur. 4. Omera- 3 n omera-6 MmacTHu kncennHn (g/100g MasHMHK) B KO3e MSIKO OT
Tpu nopogHu rpynn — BBM 1 kpbcTocknte U ¢ AHrnoHybuiicka (BBMxAH) w
ToreHbyprcka (6BMXTI) npe3 nakraymsaTa

Fig. 4. Omega- 3 and Omega- 6 fatty acids (g/100g fat) of goat milk by three breed
groups — WBD and her crosses breed with Anglo-Nubian (WBDxAN) and

Toggenburg (WBDxTG) during the lactation

Owmera-3 MacTHUTE KWCESIMHU B
M/IIKOTO Ca C Hali-HUCKa KOHLeHTpauus B
Hayas0Ta Ha nakrauusaTa (anpun), cboT-
BeTHO 0,44 ¢/100g ma3HuHa npu BBM,
0,54 ¢/100g ma3HuHa npu BBMxAH u
0,53 g/100g masHuHa npu BBMXTI m ¢
Hall-BMCOKO CbAbpXaHue npe3 mecel,
tonun, kakto cnegga 0,99 g/100g masHuHa
npun BBM, 0,96 ¢/100g Ma3HWHa npu
BBEMxAH n 1,05 g/100g ma3HuWHa npu
BEBEMXTI. OmMera-6 macTHUTE KUCENMHU B
MJ/IAKOTO X OT TPWUTE MOPOAHM TPynu ca
CpaBHUTENHO CTabWAHW, KaTO Hali-HUCKO
e TSAXHOTO CbAbpXaHune npe3 mecel, maii —
1,86 ¢/100g masHuHa npu BBM, 1,54
0/100g masHuHa npu BBMxAH, a npes
anpun npu BBMXTI — 1,85 g/100g mas-
HMHa. CBHOTHOLLUEHMETO Mexay [BeTte
rpynu MacTHW KWUCESIMHU HamasifaBa npu
BBM ot 4,94 po 2,40, npu BBMxAH ot
3,97 po 2,17 n npu BBMXTT ot 3,49 po
2,49 B Kpasa Ha nakraumsata, KOeTo ce
onpegesnia OT MO-BUCOKOTO CbAbpXaHue
Ha omera-3 MacCTHU KWCESIMHW W Hai-
BEPOATHO TEXHUAT CUMHTE3 Mpu npexoja
OT 060PHO KbM NACULLHO OTr/IeXaaHe.

KayecTBeHarta oueHKa Ha MacTHa-

Omega-3 fatty acids in milk have
the lowest concentration at the onset of
lactation (April), respectively 0,44 g/100 g
fat in wWBD, 0,54 ¢/100 g fat unto
WBDxAN and 0,53 ¢/100 g fat in
WBDXTG and the higest content on July
as follows: 0,99 g/100 g fat in WBD, 0,96
0/100 g fat on WBDxAN and 1,05 g/100 g
fat at WBDXTG.

The omega-6 fatty acids in the milk of the
three breed groups are relatively stable,
with the lowest content on May — 1.86 g /
100g fat in WBD, 1,54 g / 100g fat in
WBDxAN, and on April in WBDXTG- 1,85
g/ 100 g fat.

The ratio between the two groups of fatty
acids decreases in WBD from 4,94 to
2,40, in WBDxAN from 3,97 to 2,17 and
in WBDXTG from 3,49 to 2,49 at the end
of lactation, which is determined with high
content of omega-3 fatty acids and most
likely their synthesis in the transition from
indoor to pasture grass rearing.

The qualitative assessment of the
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Ta dpakyms e HanpaBeHa Bb3 OCHOBA Ha
cnegHVTE nokasaTesv: IMNUAeH npeBaH-
TUBEH CKOp, aTeporeHeH 1 TPoMboreHeH
WHAEKC N CbOTHOLLEHMETO MEXAy Xunep-
N XMMOXO0NEeCTEePOSIEMUYHN MACTHU Kuce-
nnHn (durypa 5, 6, 7, 8).

15,00

10,00

5,00

0,00

fat fraction is based on the following
indicators: lipid pretreatment score,
atherogenic and thrombogenic index and
the ratio of hyper- and hypocholesterolemic
fatty acids (Figure 5, 6, 7, 8).

emgum| PS WBD
LPS WBDxAN

esgpes | PS WBDXTG

April
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July September

dur. 5. JiunngeH npeeeHTaBuMH ckop (g/100 ml Mnsiko) B KO3e MASAKO OT Tpwu
nopogHn rpynn — BBM un kKpbcTOoCckMTe U € AHrnoHybuiicka (BBMXAH) un
ToreHbyprcka (6BMXTI) npe3 nakraymsaTa

Fig. 5. Lipid preventavin score (g/100 ml milk) of goat milk by three breed
groups— WBD and her crosses breed with Anglo-Nubian (WBDxAN) and

Toggenburg (WBDxTG) during the lactation

NivinnaHnAT npeBaHTUBEH CKOp B
Ko3eTo MnsaKko Bapupa ot 9.24 o 13.35
g/100g npoaykt. Toli € Hail-HUCBLK npwu
Mmnakoto ot BBM ot 9,24 pgo 11,60
0/100g npoayKT, AOKATO NPU MSKOTO OT
BBMxAH Bapupa ot 10,03 pgo 13,35
0/100g npoaykt n npu BBMXTI ot 10,09
[o 13,23 g/100g npoaykT. N3cnepBaHuTe
M/ieka M OT TpuTe MNOopoaHW Tpynu ce
XapaktepusupaTt C Hali-Bucoka CTOMWHOCT
3a JINC B Kpasd Ha fakraumnsata, KOeTo ce
onpenens OT HapacTBaHe Ha Kosimyec-
TBOTO Ha MasHWHUTE B M/ISKOTO U MNOBU-
LiaBaHe Ha HacUTEeHWUTe MacTHU Kucenu-
HU B MacTHaTa pakums. ATeporeHHuUsT
WHOEKC [aBa B3aMMOBpb3kata Mexay
cymaTa Ha OCHOBHWUTE HaCUTEHW MacTHU
KNCENUHN N HEHACUTEHUTE MAaCTHW Kuce-
NINHW, Kato MbpBUTE Ce cuyuTaT 3a Mpo-
aTeporeHHu (6naronpuaTcTBat agxesus-

The lipid preventive score in goat
milk ranged from 9,24 to 13,35 g/100g
product. It is lowest for milk of WBD from
9,24 to 11,60 g/100g product, whereas in
WBDxAN milk varies from 10,03 to 13,35
g/100g product and in WBDXTG from
10,09 to 13,23 g/100 g product.

The analyses milk of three breed groups
is characterized by the highest value for
LPS at the end of lactation, which is
determined by the increase in the amount
of milk fat and the increase in saturated
fatty acids in the fat fraction. The
atherogenic index gives the correlation
between the sum of the main saturated
fatty acids and the unsaturated fatty
acids, the former being considered pro-
atherogenic (favoring the adhesion of
lipids in the cells of the immune and
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Ta Ha NMNUAWN B KNETKUTE Ha UMyHHaTa v
KpbBOHOCHATa cuctema), a BTOpuUTe 3a
aHTN aTeporeHHn (MHxXmMbupart arperayms-
Ta Ha Nnfaku M HamanssaTr HuBata Ha
ecTepuuLMpaHn  MacTHU  KUCEUHW,
xonecrtepon, u doconunuan, kato no
TO3M Ha4yMH NpegoTBpaTsBaTt nosisata Ha
MUWKPO- M Makpo- KOpOHapHu 3abonsiBa-
HWs). TPOMOOreHHMAT MHAEKC AaBa TeH-
AeHuusiTa 3a obpasyBaHe Ha CbCUpeuu B
KPBbBOHOCHWUTE CbAoBe U ce pechumHupa
KaTo CbOTHOLWIEHME MeXAy NpOoTpom60-
reHHuTe (HacuUTeHn MacTHU KUCESIMHU) U
aHTUTPOMOBOreHHUTEe (MOHOHEHACUTEHMN U
nosinHeHacutTeHute omera-3 U omera-6
MACTHV/  KWUCEJIMHW) MAacCTHU  KUCENNHM
(Ghaeni et. al., 2013). TPOMGOreHHUAT ©
aTeporeHHMAT UHAEKC, KaTo nokasatenu
He TpsA6Ba aa Hagsuwasat 1,00, gokaTo
XO/IECTEPONIEMUYHNAT MHAEKC Ja e Haf
1,00 (lvanova and Hadzhinikolova, 2015).
ATEpOreHHAT UHAEKC NpW U3c/efBaHnTe
M/ieka OT TpuM NOpPoAM KO3u Bapupa oT
2,19 po 3,97. MnAkoTo, MOyYeHO OT
BBM ce oTnnyaBa ¢ Hali-HUCKNU CTOMHOC-
™™ 3a A ot 2,19 go 3,44 (durypa 6).
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circulatory system) and the second are
anti- atherogenic (inhibit  plaque
aggregation and decrease levels of
esterified fatty acids, cholesterol and
phospholipids, thus preventing the
occurrence of micro- and macro-coronary
diseases).

The thrombogenic index gives the
tendency to clot formation in blood
vessels and is defined as the ratio
between prothrombogenic (saturates)
and antithrombogenic (monounsaturated
and polyunsaturated omega-3 and
omega-6 fatty acids) fatty acids (Ghaeni
et al, 2013). The thrombogenic and
atherogenic index, as indicators, should
not exceed 1.00 while the cholesterol
index is above 1.00 (lvanova and
Hadzhinikolova, 2015). The atherogenic
index in the tested milk of three goat
breeds ranged from 2,19 to 3,97. The
milk obtained from WBD is distinguished
with lowest values of Al from 2,19 to 3,44
(Figure 6).

OAIWBD
& Al WBDxAN
M Al WBDXTG
OTIWBD
W TI WBDxAN
u TI WBDXTG

July September

dur. 6. TpombOreHeH M aTeporeHeH MHOEKC B KO3e MJIIKO OT TpU MOPOAHMU
rpynn— BEM n kpbcTockmte U c AHrnoHybuiicka (EBMxAH) n ToreHbyprcka
(BBMXTT) npes nakraymaTa

Fig. 6. Thrombogenic and atherogenic index in goat milk by three breed groups —
WBD and her crosses breed with Anglo-Nubian (WBDxAN) and Toggenburg
(WBDXTG) during the lactation
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TpomMOOreHHUAT MHAEKC 3ana3sa
TeHAEeHUMATa Ha U3MEeHeHuATa npu are-
POreHHUA MHOEKC B KO3EeTO MJISKO, HO C
MasIkKo MO-BUCOKM CTOMHOCTU CNpPsMO
Hero, cboTBeTHO 3a BBEM oT1 2,19 fo 3,22,
npun BBMxAH ot 2,20 pgo 3,99 n npu
BBEMXTT ot 2,50 go 3,75.

W3cnepsaHuTe msieka OT KO3M ce
Xapakrepusmpar C HUCHK Xosiecteposie-
MuyeH nHaekc (nog 1.0). MnskoTo, nony-
yeHo 10 BBM e ¢ h/H ot 0,45 pgo 0,71,
npu BBMxAH ot 0,36 go 0,76, a npu
BBEMXTT ot 0,38 go 0,66. Hali-Bucoku ca
CTOMHOCTUTE 3a  XOJIeECTEpPOSIEMUYHUSA
WHOEKC 1 Npy TpUTE NOPOAHN rpynu npes
mecel anpun (durypa 7).

The thrombogenic index maintains
the trend of changes in the atherogenic
index in goat milk, but with somewhat
higher values for WBD from 2,19 to 3,22,
in WBDxAN from 2,20 to 3,99 and for
WBDXTG from 2,50 to 3,75.

The analyzed goats milk is
characterized by a low cholesterolemic
index (less than 1.0). The milk obtained
by BBM has a h/H from 0,45 to 0,71, for a
WBDxAN from 0,36 to 0,76 and in
WBDxXTG from 0,38 to 0,66. The highest
values for the cholesterolemic index were
in the three breed groups on April (Figure
7).
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dur. 7. CbOTHOLLEHME MeXAy Xunep- M XUMNOXOSecTeposieMUYHN MacTHU
KNCENMHMN B KO3e M/ISAKO OT Tpu nopogHu rpynn — BBM un kpbcTockute U C
AHrnoHyb6uiicka (BMxAH) n ToreHbyprcka (EBMXTI) npe3 nakrayysita

Fig. 7. Ratio between hyper- and hypocholesterolemic fatty acids in goat milk by
three breed groups — WBD and her crosses breed with Anglo-Nubian (WBDxAN)

and Toggenburg (WBDxTG) during the lactation

TpaHC MacTHUTE KWUCESIMHW, MOJly-
YEeHW MO ecTeCTBeH MbT Ca OT BaXHO
3HayeHVe 3a XpaHeHeTo Npu YoBeka n ca
npegMeT Ha peguua HayyHu uscrepnsa-
HUA. MAgKoTo OT  pasMyHW  NOPOLHM
rpynu e cbC CcbabpxaHne Ha TMK npu
BBEM ot 0,07 go 0,10 g/100 ml mnsko,
npn BBEMxAH ot 0,06 go 0,09 g/100 ml
Mnako u npun BBMXTI ot 0,06 go 0,09
0/100 ml mnsko (Purypa 8). NMonyyeHute

Trans fatty acids, obtained by
naturally way are important for human
nutrition and are the subject of a number
of scientific studies. The milk of different
breed groups has TFA content in WBD
from 0,07 to 0.10 g/100 ml milk, in
WBDxAN from 0,06 to 0,09 g/100 ml milk
and in WBDXTG from 0,06 to 0,09 g/100
ml milk (Figure 8). The results obtained
for the samples that have been collected
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pesyntaTtu 3a nscnegsaHvnte obpasun Hu
JaBaT OCHOBaHVe fa M OTHeCeM KbM
NPOAYKTU C HUCKO CbAbpxaHne Ha TMK,
cbrnacHo PernameHT (EO) Ne 1924/2006.
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3,50 > § S TFA WBD
3,00 b TFA WBDxXAN
2,50 B TFA WBDXTG
2,00 @mpugen SFA+TFA WBD
1,50 s SEA+TFA WBDxAN
1,00 W SFA+TFA WBDXTG
0,50
0,00 S — A—

April May July September

give us reason to refer them to products
with low TFA content under Regulation
(EC) No 1924/2006

dur. 8. TpaHC MaCTHU KNCENTMHN N HACUTEHU MacCTHU KucenmHu B g/100 ml mnsiko
B KO3e M/ISIKO OT TpW NopoaHu rpynn — BBM 1 KpbcTocknTe U C AHI/I0HY6GMIACKa
(BBMXAH) n ToreHobyprcka (BBEMXTI) npe3 naktayusta

Fig. 8. Trans fatty acids and saturated fatty acids in g/100 ml milk of goat milk
produced by three breed groups — WBD and her crosses breed with Anglo-
Nubian (WBDxAN) and Toggenburg (WBDxTG) during the lactation

CbAobpXaHMETO  Ha  HacuTeHu
MaCTHV KUCENNHW B N3CNeaBaHnTe Mieka
Bapupa npes nakrauuatTa Kakto crejsa
npy BBM o1 3,20 go 3,96 g/100 mi
TeyHocT, npu BBEMxAH ot 3,47 po 4,56
0/100 ml mnsko n npu BBMXTI ot 3,50
no 4,49 g/100 ml TeuHocT. ToBa M
onpegensa KaTto MASKO C BUCOKO CbAbP-
X@aHMe Ha HaCWUTEHW MacCTHU KUCESIMHU
(Hag 0,75 g/100 ml mnsko). Haii-Hucku
CTOMHOCTM 3@ HAacUTEHMTE MacTHU Kuce-
JIVHN ca YCTaHOBEHW Mpu nopogaTa
Bbbnrapcka bsana MneyHa kosa.

n3BOAM

OTrnexgaHeTo Ha Ko3ute OT Tpu
pasfiMyHM NOPOAHM Tpynu nNpu efHu wu
CblUM YC/I0BUSA, BOAW [0 CUHTE3MpaHe Ha
pas/sIMyHO  KOMIMYECTBO TpaHC MaCTHU
KACeNIMHKW, KoeTo e 06yc/oBeHO OT
nopoaHuTe pasanuva u Bapmpa ot 1,35
[o 2,34 g/100g masHuHa npu BBM, oT

The content of saturated fatty acids
in the analyses milk ranged during the
lactation as follows for WBD from 3,20 to
3,96 g/100 ml milk, in WBDXAN from 3,47
to 4,56 g/100 ml milk and in WBDXTG
from 3.50 to 4.49 ¢g/100 ml milk. This
defines them as milk with a high content
of saturated fatty acids (over 0.75 g/100
ml milk). The lowest values for saturated
fatty acids were established in the White
Bulgarian Dairy goat breed.

CONCLUSIONS

Rearing of goats from three
different breed groups under the same
conditions leads to synthesis of different
amount trans fatty acids, which is
determined by breed differences and
varies from 1,35 to 2,34 g/100g fat in
WBD, from 1,24 to 1,86 g/100 g fat in
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1,24 po 1,86 ¢g/100g ma3HuHa npu | WBDxXAN and from 1,07 to 2,25 g/100 g
BBEMxAH un ot 1,07 go 2,25 g/100g mas- | fat in WBDXTG. The milk obtained from
HUHa npu BBMXTI. MnskoTto, nonydeHo | WBD has the lowest atherogenic and
oT BbBM e ¢ Hali-HUCbK arteporeHeH u | thrombogenic index, respectively from
TpoMbOreHeH MHAeKE, cboTBeTHO 2,19 ao | 2,19 to 3,44 and 2,19 to 3,22, and a ratio
3,44 n o1 2,19 po 3,22 n cboTHoLweHme Ha | of hyper- and hypocholesterolemic fatty
Xunep- 1 XxmnoxosiecteposieMnyHn mactHu | acids from 0,45 to 0,71.
KkucenuHn ot 0,45 go 0,71.
N3cnegsaHuTe Mneka OT TpuTe The analyzed milk from three breed
nopoAHu rpynu Ko3m ce onpefensrt kato | groups were defined as a foodstuff with
XpaHuTesnieH NpoAykKT € HUCKO cbAabpxka- | low content of TFA (from 0,06 to 0,10
Hue Ha TMK (ot 0,06 go 0,10 g/100 ml | g/100 ml milk) and a high SFA content
MASIKO) U BUCOKO CbabpxaHne Ha HMK | (from 3,2 to 4,56 g/100 ml milk).
(ot 3,2 go 4,56 g/100 ml mnisiko).
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PE3IOME SUMMARY

M3cnegBaHeTo € nNpoBeAEHO C The study was conducted with
6510 canamypeHo cupeHe, npoussegeHo | white brine cheese produced by goat's
OT KO3e MSIKO OT Tpu nopogHu rpynn — | milk from three breed groups — White
Bbnarapcka bsina mneuHa (BBM), n kpbe- | Bulgarian Dairy (WBD) and her crosses
Tockute U ¢ AHrnoHybwuiicka (BBMxAH) n | with  Anglo-Nubian  (WBDxAN) and
ToreHbyprcka (6BMXTT) B xoaa Ha nakta- | Toggenburg goats (WBDxTG) during the
umATa, 3a fa ce yctaHoBU cbabpxaHueTo | lactation to establish the content of natural
Ha ecTecTBEHM TpaHC MacTHU kucenuHu | trans fatty acids (TFA) and to assess the
(TMK) n pa ce oueHu kayecTBOTO Ha | quality of the fatty acid composition of the
MacCTHOKMCE/IMHHUA CbCTaB Ha npoaykra, | product as a healthy source in human
KaTo 34paBOC/OBEH M3TOYHMK MPU XpaHe- | nutrition.
HEeTO Ha YoBeKa.

O6uoTo cbabpxaHune Ha TMK B The total content of TFA in the
uscneaBaHutTe 6enn canamypeHu cupeHa | examined white brined cheese from goat's
OT k03e MAsiko npu BBM Bapupa ot 2,11 | milk at WBD ranged from 2,11 to 2,81
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0o 2,81 g/100g ma3HuHa, npy BEMXAH ot
2,05 go 3,04 g/100g masHuHa u oT 2,47
[o 2,97 g/100g masHuHa npu BBEMXTT,
06YC/I0BEHO OT CbAbPXKAHWETO Ha TpaHC
BakceHoBaTa kucenuvHa (45 n 63%) ot
06WoTOo cbAbpKaHMe Ha TMK B 3aBuUCK-
MOCT OT nopogata. KoHueHTpaumsta Ha
CLA B wu3cregBaHMTe CUPeEHa € Haii-
Bucoka npu BBM ot 0,58 o 0,64 g/100g
MasHUHa.

3a KauyecTBeHaTa OLeHKa Ha macT-
HaTa hpakums ca BK/IOYEHM NokasaTenu-
Te NUNUAEH NpeBaHTBEH CKOp, aTepore-
HEH 1 TPOMOOreHeH MHAEKC U CbOTHOLLE-
HMETO Mexay Xunep- u Xurnoxonecrepo-
NEMUYHUN MacCTHU KUCESIUHMW.

JiinnaHnAT npeBaHTMBEH CKOp e
Hali-HUCBK NpU cupeHaTa Npou3BeseHn ot
Ko3e mnsko Ha BBEM — 44,22 no 60,46 g/
100g nponoykT, [OKaToO areporeHeH wu
TPOMOOTEHEH WMHAEKC ca Hali-HUCKU Mpu
BBEMXTT, cboTBeTHO oT 1,55 o 2,28 u ot
2,03 o 2,56 1 Cc HaiA-BUCOKO CBHOTHOLLE-
HWe Ha Xunep- U XUNoxonecTeposieMuyHn
MacTHU kucennHn npy BBMXTI ot 0,65
o 0,96.

M3cnegBaHnte 6enn canamypeHu
CYpeHa OT KO03e MJIAKO OT pas/iyHu
NMopoAHW rpynu ce XxapakrepusupaT Kato
XpaHuTesieH NpoAyKT C HUCKO CbAbpXa-
Hue Ha TMK (ot 0,52 pmo 0,79 g/ 100g
M/IeYeH MPOAYKT) U BUCOKO CbAbpXaHue
Ha HacuTeHyn mMacTHu kucenuHu (ot 15,48
00 21,429/100g mieyeH NpoayKT).

KnoyoBn AOymun: Ko3e CcupeHe,
TpaHc MacTHU KNCEeINHN, CLA,
aTeporeHeH uHAekc, TPOMOOreHeH UHAEKC

YBOJ,

Ko3eTo cupeHe e xpaHa C gpeBHa
ucTopus, 3a KoATO ce npegnonara, ye e
npousnssna B paiioHa Ha EBpona, LieH-
TpasiHa A3ua n bnamskna W3TOK 0KOso
8000 r. np.Xp. Cnopef ceefeHns, OTKpu-
TV B ervneTcka rpobHuua, NbpPBOTO cupe-
He ce e nossuao okosio 2000 r. np.Xp. u
BEPOSATHO e 6UN0 CbC CTPYKTypa Ha npe-
ceyeHa mM3Bapa, KakBuToO ca canamypeHu-
Te cupeHa pgHec Ha bankaHute. Ho 3a
pasnuka OT Npou3BeAeHOTO B Buskus
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g/100g fat, in WBDxAN from 2,05 to 3,04
0/100g fat and from 2,47 to 2, 97 g/100g
fat in WBDXTG, conditioned by the
content of trans vaccenic acid (45 and
63%) of the total content of TFA
depending on the breed. The
concentration of CLA in the studied
cheese is highest in WBD from 0,58 to
0,64 g/100g fat.

The quality assessment of the fat
fraction included indicators lipid
preventive  score, atherogenic and
thrombogenic index and the ratio between
hyper- and hypocholesterolemic fatty
acids.

Lipid preventive score is the lowest
in cheeses made from goat's milk WBD —
44,22 to 60,46 @/100g product as
atherogenic and thrombogenic index are
the lowest in WBDXTG, respectively from
1,55 to 2,28 and from 2,03 to 2,56, and
the highest ratio of hyper- and
hypocholesterolemic fatty acids in the
WBDXTG from 0,65 to 0,96.

The analysed white brined cheese
from goat's milk from different breed
groups are characterized as foodstuff with
low TFA (from 0,52 to 0,79 g/100g milk
product) and high content of saturated
fatty acids (from 15,48 to 21, 42 g/100g
milk product).

Key words: goat cheese, trans
fatty acid, CLA, atherogenic index,
thrombogenic index

INTRODUCTION

Goat cheese is a food with ancient
story that supposedly originated in the
region of Europe, Central Asia and the
Middle East around 8000 BC. According
to information found in  Egyptian
sepulcher, the first cheese appeared
around 2000 BC and it was probably a
structure of a truncated curd, such as a
cheese today in the Balkans.

But unlike produced in the Middle East —



M3ToK — cupeHeTo oOT EBpona, KbAeTto
KnMmaTbT € no-xnajeH, wu3ncksa no-
MaU/IKoO COJ1 3a KOHCepBMpaHe U1 CcTasa
nogxogsAuia cpefa 3a NoJe3HNn MUKpPO-
OpraHn3Mu v rnsaeceHwu.

Ko3eTto MNfAKkO B CpaBHeEHWe C
M/ISKOTO OT ApPYrY NPEeXUBHU XWUBOTHU
CbbpXa MO-BUCOKA KOHUEHTpauum Ha

KarnpunHoBa, KalpwioBa W KanpoHoBa
MaCTHN  KUCEeJIMHK, KOEeTO onpeaend
HEroBuAT CI'IeLI,VICbI/I‘-IeH OCTbp  BKYC.

Gurung u Sah (2012) ycrtaHoBsBart, ue
Nnpu M3Nos3BaHETO Ha pPas/IMYHN MeToau
3a nacTbopusauus Ha KO3eTOo MJISKO 3a
NponM3BOACTBO Ha 65810 caslaMypeHo
cypeHe ce nojiyyaBa no-rofisiMa 3aryba
Ha Ma3HUHW 1 NPOTEUH MPU U3Nosi3BaHe-
TO Ha BWCOKM TemnepaTtypu 3a Kpartko
Bpeme (90 C 3a 30 sec) u Hamanasart
cboTBeTHO oT 20,17 po 18,10%, u ot
14,82 po 12,40%.

Cossignani et al. (2014) B cBouTte
n3cnefBaHuUs Ha  MaCTHOKUCENNHHUAT
CbCTaB Ha KO3e cupeHe OT TbprosckaTa
Mpexa Ha YMbpus, ycTaHOBSABAT CbAbp-
XaHne Ha HaCUTEHU MACTHU KUCETMHU B
Meko cupeHe — 70,1%, B NoNyTBbLPAOTO —
67,7%, MOHOHEHACUTEHN MACTHU KUCeNn-
HW CbOTBETHO B ABaTa Buga cupeHe 25,2
n 26,1%, nNONMHEHACUTEHU MacCTHU
kuncennHn — 3,7 n 4,7%, CLA — 0,6 un
0,8%, BakceHoBa KucenmHa — 1,8 n 2,5%,
omera-6 — 2,8 n 3,0%, omera-3 — 0,4 u
0,9% M TAXHOTO CbLOTHOLIEHME n-6/n-3-
7,0 n 3,3 1 areporeHeH MHAEKC — 2,7 U
2,4. Rahmann et al. (2014), npu npous-
BOACTBOTO Ha KO3€e CUPEHe OT MNIAKOTO Ha
K031, OTINIeX4aHN Npu pasiMyHn Pexmmn
Ha XpaHeHe, yCTaHOBSIBaT CbAbpXaHue
Ha HaCUTEHM MacCTHU KucenuHu — 75,1 n
75,8 g/100 g MacTHW KNCENUHWN, MOHOHE-
HacUTeHN MacTHU Kucenmuu — 20,0 n 19,7
g/100 g MacTHW KUCesIMHKN, NOJSIMHEHACUTEHN
MacTHU kucenvHu 4,0 n 3,8 g/100 g macTHu
KUcenuHn, omera-3 MactHu kucenmum — 1,1
n 0,8 g/100 g MacTHU KUCENWHKU, oMera-6
MacTHn kucenvmin — 1,4 n 1,8 g 100 g
MaCTHU KUCEJIMHN M CbAbpXaHue Ha CLA —
1,0 n 0,8 g/100 g MacTHU KNCENNHMW.

Vieiteza et al. (2016) uscneasaT
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the cheese from Europe, where the
climate is cooler, requiring less salt for
preservation and becomes an enabling
environment for beneficial
microorganisms and fungus.

Goat milk compared to milk of other
ruminants contains higher concentrations
of caproic, caprylic and capric fatty acids,
which determines its specific sharp taste.

Gurung and Sah (2012) are finding when
use different methods of pasteurization of
goat’'s milk for production of white brined
cheese is obtained a greater loss of fat
and protein when using a high
temperatures for a short time (90°C for 30
sec) and decreased respectively from
20,17 to 18,10%, and from 14,82 to
12,40%.

Cossignani et al. (2014) in their
studies on the fatty acid composition of
commercially goat cheese from Umbria,
establish content of saturated fatty acids
in soft cheese — 70,1%, in the semi hard-
67,7%, monounsaturated fatty acids,
respectively, in both types of cheese 25,2
and 26, 1%, polyunsaturated fatty acid —
3,7 and 4,7%, CLA - 0,6 and 0,8%,
vaccenic acid-1,8 and 2,5% omega-6 —
2,8 and 3,0 %, omega-3 — 0,4 and 0,9%
and their ratios n-6/n-3 — 7,0 and 3,3 and
atherogenic index-2,7 and 2,4.

Rahmann et al. (2014), in the production
of goat cheese from milk of goats, reared
under different diets, established content
of saturated fatty acid- 75,1 and 75,8
0/100 g fatty acids, monounsaturated fatty
acids — 20,0 and 19,7 g/100 g fatty acids,
polyunsaturated fatty acids — 4,0 and 3,8
0/100 g fatty acids, omega-3 fatty acid-
1,1 and 0,8 g/100 g fatty acids, omega-6
fatty acid — 1,4 and 1,8 g 100 g fatty acid
and CLA content — 1,0 and 0,8 g/100 g
fatty acids.

Vieiteza et al. (2016) were studied



pasniMyHM BUAOBE KO3U cupeHa (npecHw,
y3pesnin u Npu CbxpaHeHne), Npon3BeSeHu
B Ypyreaii n ycTaHOBaBAT CbAbpXaHue
Ha BakceHoBa kucesnvHa ot 1,4 go 4,9 %,
LMC n30MepuTe Ha osiemHoBara KucennHa
ot 14,9 no 25,4% vn CLA — 0,4 1o 1,5%.

[HEBHVAT NpMeM Ha TpaHC MacTHU
KncenvHn He TpsibBa ga Hagsuwasa 0,5%
OT eHepruiiHua npuem. Cnopen peryna-
umoHHata mapka Ha EC No 1924/2006 Ha
EM n CovBeta or 20 pgekemsBpu 2006 r.,
CbAbPXAHWETO Ha HaCUTEHW  MacCTHU
KACENIMHN WM TpaHC MacCTHU KWUCEIUHU B
TBBbPAM NPOAYKTU He Hagguwasa 1,5 g/100
g wan 0,75 g/100 ml TeyHOCT, Kato U B
[Barta cnyyas CbAbpPXaHWETO Ha HaCUTEHM
MaCTHWN KUCEJIMHW 1N TPaHC MaCTHU KUCesu-
HW He HaaBuwasa 10% OT AHEBHUA eHepru-
€H NpreM 1 Te3n XpaHu ce O3HavaBaT KaTo
XpaHn ¢ HUCKO cbabpXaHue Ha HMK. Mpe-
TEHUUSITA, Ye JafileHa XpaHa He CbAbpxa
HMK, moxe pa 6bae o603HayeHa camo B
criyyamTe, KoraTo cbabpaHneto Ha HMK u
TMK He Hagsuwasa 0,1 g/100 g npoaykT
nmnn 0,1 g/100 ml TeuHocT (Regulation (EC)
No 1924/2006).

N3cnegsaHeTto e npoBefeHO C
65710 canamypeHo cupeHe, NpousBefeHo
OT KO3€e MJIIKO OT TPW MOPOLHU Tpynn —
Bbnarapcka bsna mneyHa (BBM) n kpbce-
Tockute U ¢ AHrnoHy6uiicka (BBMxAH) u
ToreHbyprcka (6BMXTT) B xofa Ha nakra-
umMATa, 3a Aa ce ycTaHOBU CbAbpXaHNETO
Ha eCcTeCcTBEHU TpaHC MAacCTHU KUCENUHU
(TMK) n pa ce oueHM KayecTBOTO Ha
MacCTHOKUCEJIMHHUA CbCTaB Ha Npoaykra,
KaTo 34paBOCNOBEH M3TOYHMK MPU XpaHe-
HeTo Ha JyoBeka.

MATEPWNAN N METO4WA

N3cnepgBaHo e 6510 caslaMypeHo
CHpeHe, MPoOU3BE[EHO OT M/IAKOTO Ha TpU
nopogHu rpynu Ko3m — bbarapcka bsana
MneyHa (BBM) n kpbcTockuTe U ¢ AHINo-
Hybuiicka (BBMxAH) un ToreHbyprcka
(BBMXTT) npe3 naktayusata (4 x 4 6pos)
3a MacCTHOKMCEJ/IMHEH CbCTaB U yCTaHOBS-
BaHe Ha CbObPXaHWETO Ha TPAHC MacTHU
KNCE/IMHU, BGMOMOTMYHO aKTUBHU U aHTU-
KaHUEeporeHHn cybcTaHuMM B MacTHarta
dpakuymsi. MNsSKOTo € B3eTO Mpe3 Mecel|
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various types of goat cheese (fresh, ripe
and storage) produced in Uruguay and
determine content of vaccenic acid from
1,4 to 4,9%, cis- isomers of oleic acid
from14.9 to 25.4% and CLA - 0,4 to
1,5%.

The daily intake of trans fatty acids
should not exceed 0,5% of energy intake.
According to the EU Regulation Measure
No 1924/2006 of the European Parliament
and the Council by December 20, 2006,
the content of saturated fatty acids and
trans fatty acids in the 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 trans fatty acids
exceeding 10% of the daily energy intake
and these foodstuffs are referred to as
foods with a low content of SFA. Claim
that a food does not contain SFA may be
indicated only in the case where the
content of SFA and TFA not exceeding
0,1 g/100 g product or 0,1 g/100 ml liquid
(Regulation (EC) No 1924/2006).

The study was conducted with
white brine cheese produced by goat's
milk from three breed groups - White
Bulgarian Dairy (WBD) and her crosses
with  Anglo- Nubian (WBDxAN) and
Toggenburg goats (WBDXTG) during the
lactation to establish the content of natural
trans fatty acids (TFA) and to assess the
quality of the fatty acid composition of the
product as a healthy source in human
nutrition.

MATERIAL AND METHODS

Is investigated white brine cheese
made from goat milk of three breed
groups White Bulgarian Dairy (WBD) and
her crosses with Anglo-Nubian (WBDXAN)
and Toggenburg (WBDXTG) during the
lactation (4 x 4 pieces) for fatty acid
composition and determine the content of
trans fatty acids, biologically active and
anticarcinogenic substances in the fatty
fraction. The milk was taken on April,
June, August and September and



anpwai, HW, aBrycT W cenTemBpu W
NoAJ/I0KEHO Ha TEeXHO/I0rMYHa 06paboTKa
3a npou3BOACTBO Ha cupeHe. benute
caslaMypeHn cupeHa OT KOo3e MJISKO ca
n3cnepsaHu crnepn 3peeHe Ha 45 peH.
EkcTpakumsaTa Ha o6LWwm nunuam e usBbp-
weHa no metoga Ha Roese-Gottlieb, no-
CpeAcTBOM AMETUNOB U METPOsieeB eTep
M nocnejpawio MeTWMpaHe C MomoluTa
Ha HaTtpueB Metunat (CH3zONa, Merck,
Darmstadt) n cyweHe ¢ NaHSO,4.H,0.
MeTunoBsute ectepu Ha MacTHUTE Kuce-
iy [FAME/ ca aHanu3npaHu ¢ nomouyra
Ha rasoB xpomarorpady Shimadzu-2010
(Kioto, Japan) cHabgeH € naambyHO-
MOHM3aUVOHEH OeTeKTop U aBTomatunyHa
MHXeKUMoHHa cuctema  (AOC-2010i).
AHaM3bT € WU3BbPLEH Ha KanunspHa
kKonoHa CP 7420 (100m x 0.25mm
i.d.,0.2um film, Varian Inc., Palo Alto, CA).
3a Hocew, ras e M3nos3BaH BOAOpoOA, a
kaTto make-up ras - asoT. [porpamupaH e
pPexvM Ha newta Ha 4YeTVpu CTbIKK
HavyanHaTa Temnepatypa Ha KosoHata
80°C/min, koATO ce nogabpxa 3a 15 min,
cnep Koeto HapacTtBa ¢ no 12°C/min go
170°C n ce nogabpxa 3a 20 min, cnegsa
HOBO noBuLlaBaHe ¢ 4°C/min go 186°C 3a
19 min u go 220°C c¢ no 4°C/min po
NpVKIOYBaHe Ha npoueca.

KauecTBeHarta oueHka Ha macTHaTa
opakuus BK/OUBA CedHMTE nokasaTenu:
NMNUAEH NPeBaHTUBEH CKOP, aTepPOreHeH
n TpomboreHeH wuHpekc (Ulbricht and

Southgate, 1991), CbOTHOLLEHMETO
MeXay Xunep- U XunoxonecteposieMuyHu
MaCTHW  KUCENIMHW,  TpaHC  MacTHU

KNCENUHN N KONIMYECTBOTO Ha HacuTeHuTe
MacTHu kucenumHm (Regulation (EC) No
1924/2006).
JINC= ON +2x HMK- MHMK- 0,5 MHMK
Al= 12:0+ 4x14:0 +16:0 /[[EIMUFAs+PUFA n6+PUFA
n3
Tli(l4:0+16:0+18:0)/[ 0.5xZMUFAs+0.5xPUFA
n6+3xPUFA n-3+PUFA n3/ PUFA n6]
h/H=(C18:1n-9+C18:1n-7+C18:2n-6+C18:3n-
3+C18:3n-6+C20:3n-6+C20:4n-6+C20:5n-
3+C22:4n-6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)
[JaHHuTe ca o6paboTeHn no meTo-
ONTe Ha BapuauMoHHata CcTaTtucTuka
nocpencTBOM CTaTUCTUYECKMA MakeT Ha

KoMnoTbpHaTa nporpama EXCEL 2013.
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undergone to technological processing for
cheese. White brined cheeses from goat's
milk were examined after 45 days of
ripening.

The extraction of the total lipids was done
by the method of Roese-Gottlieb with
diethyl and petroleum ether and
subsequent methylation with sodium
methylate (CH3ONa, Mersk, Darmstadt)
and dried with NaHSO4.H20. The fatty
acids methyl esters /FAME/ were
analyzed with the aid of gas
chromatograph Shimadzu-2010 (Kyoto,
Japan) equipped with a flame ionisation
detector and an automatic injection
system (AOC-2010i). The analysis was
made on a capillary column CP7420
(100m x 0,25mm i.d., 0,2pm film, Varian
Inc., Palo Alto, CA). For the carrier gas
hydrogen is used, and as a 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 up to 170°C and
maintained for 20 min, following a
renewed increase of 4°C/min to 186°C for
19 min and up to 220°C with 4°C/min until
completion.

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 /[EIMUFAs+PUFA n6+PUFA
n3]
TI=(14:0+16:0+18:0)/[ 0.5xEMUFAs+0.5xPUFA
n6+3xPUFA n-3+PUFA n3/ PUFA n6]
h/H=(C18:1n-9+C18:1n-7+C18:2n-6+C18:3n-
3+C18:3n-6+C20:3n-6+C20:4n-6+C20:5n-
3+C22:4n-6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)
The data are processed by the
methods of variation statistics using
statistical package the computer program

EXCEL 2013.



PE3YJITATU N OBCBXXOAHE

M3cnegBaHute 6enn canamypeHu
CMpeHa OT KO3e MJISIKO Ce XapakTtepusu-
pat CcbC CbAapXaHue Ha MasHUHW npu
BBM ot 21,46 po 27,29%, npu BBMxAH
oT 26,09 go 27,05% wn npu BBEMXTI ot
23,76 po 29,97%.

MacCTHOKMUCE/IMHHNUAT CbCTaB €
npeacrtaseH Ha durypa 1. HacuteHute
MacTHW KUCENWHW B u3crefBaHuTe 6enu
ca/laMypeHn CcupeHa BapupaT npes
pasrnexgaHvsa nepuog OT anpwi Ao
cenTemMBpU, KaTo Hai-BMCOKa CTOMHOCT €
oTyeTeHa Mnpe3 M. aBryct u 3a TpuTe
nopogHn rpynu, Kakto cnepsa — BBM-
76,70 g/100g ma3HumHa, BEMXAH — 77,64
g/100g n BBMxTI - 76,42 ¢/100g
Ma3HMHa.

=3

RESULTS AND DISCUSSION
The examined white brined
cheeses from goat milk are characterized
by a fat content from 21,46 to 27,29% in
WBD, from 26,09 to 27,05% in WBDxAN
and from 23,76 to 29,97% in WBDXTG.

Fatty acid composition is presented
in Figure 1. Saturated fatty acids in the
examined white brine cheeses varied
during the period from April to September
as such as the highest value being
reported on August for and the three
breed groups as follows: WBD — 76,70
0/100g fat, WBDxAN — 77,64 g/100 g and
WBDXTG - 76,42 g/100 g fat.

| OWBDXTG PUFA

WBDxAN PUFA
WBD PUFA

=
E=
—

OWBDxTG MUFA

= WBDxAN MUFA
®WBD MUFA

OWBDXTG SFA
WBDxAN SFA

] = WBD SFA

0,00 20,00 40,00

60,00

80,00 100,00

dur. 1. MaCTHOKUCENMHEH CbCTaB Ha 6510 ca/laMypeHO CUpPEHE OT KO3e MJISKO,
npoun3BefeHO OT Tpy NopoAHN rpynn — BEM 1 kpbeTockuTe U ¢ AHIIOHY6UIACKa
(BBMxAH) n ToreH6yprcka (BBMXTI) npe3 nakraumnsTta

Fig. 1. Fatty acid composition of white brined cheese from goat milk produced
by three breed groups — WBD and her crosses breed with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG) during the lactation

MoOHOHeHacuTeHMTEe MacTHU Kuce-
JIVHK 6enexar CBOos MUK Npe3 M. IoHU Npu
BBM — 31,15 n npu EBMXTT — 30,20, go-
kKato npu BBMxAH npe3 M. centemBpu —

Monounsaturated fatty acids
marked its peak on June at WBD — 31,15
and in WBDxTG - 30,20, whereas in
WBDxAN on the September — 30,67
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30,67 g/100g ma3HuMHa. KoHueHTpauusaTa
UM e Hali-Hucka npes M. aBryct — 23,85
npun BBM, 22,85 npun BBMxAH un 24,02
npu BBMXTT. lNMonuHeHacuTeHUTe MacT-
HW KncesnvHau npu BBM Bapupart ot 3,85
no 4,47, BBMxAH — 3,68 0o 4,29 n npu
BBEMXTT ot 3,69 go 4,37. MakcumasiHuirte
KOHUEHTpauun npu 6enute casiamypeHu
CMpeHa ¥ OT TpuTe MOPOAHM Tpynu ca
YCTAHOBEHU MpPe3 M. HHU, a MUHUMaJI-
HWUTE Npe3 M. CENTEMBPW.

O6WoTO CbAbpXaHME Ha UnUC K
TpaHC U30MepuUTe Ha MacTHUTE KUCESTMHN
e npeacrtaBeHo Ha durypa 2.

0/100g fat. Their concentration is lowest
on August — 23,85 in WBD, 22,85 in
WBDxAN and 24,02 in WBDXTG.
Polyunsaturated fatty acids at WBD
ranged from 3,85 to 4,47, WBDXAN —
3,68 to 4,29 and WBDXTG from 3,69 to
4,37. The maximum concentrations of
white brine cheeses from all three breed
groups were established on June and the
minimum on September.

The total content of cis and trans
isomers of fatty acids is shown in Figure
2.

30,00 —

25,00 +

20,00

15,00 —+
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0’00
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OWBDTFA
M WBDxAN TFA
HWBDXTG TFA
OWBD CFA
M WBDxAN CFA
M WBDXTG CFA

September

April

August

dur. 2. TpaHC N UMC MACTHU KUCE/IMHW Ha 6510 caslaMypeHO CUpPeHe OT KO3e
M/ISIKO, Mpou3BeAeHO OT Tpu nopodHun rpynu — BBM un kpbctockute U C
AHrnoHyb6uiicka (BBMxAH) n ToreHbyprcka (EBMxTI) npe3 naktaunsita

Fig. 2. Trans and cis fatty acids of white brined cheese from goat milk produced
by three breed groups — WBD and her crosses breed with Anglo-Nubian

(WBDxAN) and Toggenburg (WBDXTG) during the lactation

TpaHc wu3omepute npu Genute
caslaMypeHn cupeHa OoT TpuTe MopoaHU
rpynu KosuM Bapupar B MHOIO TECHM
rpaHuumm n He Hagsuwasatr 3 % oOT
06LL0TO CbAbPXaHNE HA MAacTHU K1cesnu-
HW. TMK npun BBEM Bapupa ot 2,11 pgo
2,819/100g masHuHa, npun BBMxAH ot
2,05 po 3,04 g/100g ma3HuHa n ot 2,47
[o 2,97 g/100g masHuHa npy BBMXTT.
KoHueHTpaLumsaTa Ha uuc nsomepuTe npu

Trans isomers in white brine
cheeses of three breed groups goat
varied in very narrow ranges and do not
exceed 3% of the total fatty acid content.
TFA in WBD ranges from 2,11 to
2,81g/100g fat, at WBDxAN from 2,05 to
3,04 ¢g/100g fat and from 2,47 to 2,97
g/100g fat at  WBDXTG. The
concentration of cis isomers in the
analyzed cheeses is highest on June in
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uscreABaHUTE CUpeHa e Hai-BMcoka npes
M. tOHK npu BBM (27,95 g/100g Ma3HunHa) 1
BBEMXTI(26,39 @g/100g ™mas3HuHa), a npwu
BEBEMXAH (26,57 g/100g ma3HuHA) npe3 M.
cenTemMBpyM W Hali-HUCKA W npu TpuTe
NMOPOAHM rpynu Npe3 M. aBrycT, CbOTBETHO
20,23 (BBEM), 19,26 (BBMxXAH) un 20,09
(BBMXTT) g/100g Ma3HuHa.

TpaHC BakceHoBaTa KucesimHa npwu
65/710TO ca/laMypeHO CUpeHe € C Hail-
BMCOKa KoHUeHTpauma npu BBM-1,43
0/100g masHuHa, BEMXAH — 1,51 g/100g
MasHMHa ©n BBMxTI - 1,60 g/100g
MasHMHa npe3 M. aBrycT M Hai-Hucka
npe3 m. anpun 3a 6BM — 1,16, BEMxAH-
1,04 n m. centemBpu 3a BBMXTI — 1,36
0/100g ma3HuHa (Purypa 3).

WBD (27,95 ¢/100g fat) and WBDXTG
(26,39 g/100g fat), but when in WBDxAN
(26,57 g/100g fat) on September and the
lowest in all three breed groups on
August, respectively 20,23 (WBD), 19,26
(WBDxAN) and 20,09 (WBDxTG) g/100g
fat.

Trans vaccenic acid in white brined
cheese has the highest concentration at
WBD - 1,43 g/100g fat, WBDxAN — 1,51
0/100g fat and WBDXTG — 1,60 g/100g
fat on August and lowest on April for
WBD - 1,16, WBDxXAN — 1,04 and on
September for WBDXTG — 1,36 g/100g
fat (Figure 3).
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e=g==\\/BD C-18:1t11

e=ll==\WBDxAN C-18:1t11

s \WBDXTG C-18:1111

dur. 3. TpaHc BakCeHOBa W CriperHarta /IMHoO/I0Ba KMCe/IMHa Ha 6510 canamMmypeHo
CupeHe OT KO03e M/SKO, Npou3BedeHO OT Tpu nopoaHu rpynu — BBM n
KpbCTOCKMUTE U C AHI/IOHy6uiicka (BBMXAH) n ToreH6yprcka (BBMXTI) npes
naktaymsaTa

Fig. 3. Trans vaccenic and CLA of white brined cheese from goat milk produced
by three breed groups — WBD and her crosses breed with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG) during the lactation

Conjugated linoleic acid has the
lowest concentration in cheese made
from WBDXTG milk from 0,52 to 0,63

CnperHaTaTa nMHoONoBa KucesimHa
€ C Hali-Hucka KOHUeHTpauua npu
cunpeHeTo, nponsseneHo OT MJIAKOTO Ha

BBEMXTT ot 0,52 o 0,63 g/100g Ma3HuHa
W C Hali-BMCOKO CbabpXaHue npu BBM ot

0/100g fat and with the highest content of
WBD from 0,58 to 0,64 g/100g fat. CLA
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0,58 pgo 0,64 @g/100g Mma3HuHa. CLA
6enexu cBOSA MUK Npe3 MeceL, HU Mpu
cupeHeto ot BBM, aBryct npn EBMxAH,
jokato npu cupeHeto ot BEBEMXTI npes
MeceL, anpus n centTemepu.

BrvonornyHo aktuBHUTE OMera-3 u
omMera-6 MacTHU KUCEeNIMHU B u3cnefBa-
HUTe ©6enu canamypeHu cupeHa oOT
M/ISKOTO Ha TpW MOPOAHU Tpynu Ko3u ca
npeacraseHn Ha durypa 4.

marks its peak on June in cheese of
WBD, on August at WBDxAN, while at
WBDXTG cheese on April and on
September.

The biologically active omega-3
and omega-6 fatty acids in the examined
white brine cheeses from milk of three
breed groups are presented in Figure 4.
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dur. 4. Omera-3 U omera-6 MacTHU KUCENUMHW Ha 6S/10 canaMypeHO CUpEHe,
Npou3BeAeHO OT TPU NOPOAHN rpynn — BBEM 1 KpbcTockuTe U ¢ AHIIOHYbuiicka
(BBMxAH) n ToreH6yprcka (BBMXTI) npe3 nakraumnsrta

Fig. 4. Omega-3 and Omega-6 fatty acids of white brined cheese from goat milk
produced by three breed groups — WBD and her crosses breed with Anglo-

Nubian (WBDxAN) and Toggenburg (WBDXTG) during the lactation

Owmera-3 MacTHUTE KUCE/IMHM B
CUpEHeTo OT KO3e MJISKOTO ca C Hali-
HUCKa KOHLIeHTpaLuma B Kpas Ha u3cneg-
BaHuA nepuwopg (centemspu) npu BBM un
BEBEMxAH 0,69 ¢/100g masHuHa u 0,63
0/100g mMasHuHa npu BBEMXTI. CupeHa-
Ta, NOMyYEHM Mpe3 M. KHM ca C Hali-
BMCOKO CbAbpXaHWe Ha omMera- MacTHU
KNCENUHU W Mpu TpUTE MNOPOAHMU Tpynu
kKo3n 1,21 ¢/100g masHuHa npu BBM,
1,22 g/100g masHuHa npu BBMxAH w1
1,24 g/100g ma3HuHa npu BBMXTT.
Owmera-6 MacTHUTE KNCESIMHU ca CpaBHU-
TE/IHO NMOCTOSAHHU, KaTo KOMIMYEeCTBO Mnpwu
6enunte canamypeHu cupeHa u oT Tpute

Omega-3 fatty acids in goat's
cheese have the lowest concentration at
the end of the study period (on
September) in WBD and WBDXAN is
0,69 g/100g fat and 0,63 g/100g fat at
WBDXTG. The cheeses obtained on June
has the highest content of omega- fatty
acid in all three goat breed groups 1,21
0/100 g fat in WBD, 1,22 g/100 g fat at
WBDxAN and 1,24 g/100 g fat in
WBDXTG.

Omega-6 fatty acids are relatively
constant as is the quantity of white brined
cheeses and the three goat breed
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nopoaHu rpynu Ko3n. CbaobpXaHMeTo um
npun BBM e ot 2,38 pgo 2,81, npu BBMx
AH ot 2,38 po 2,71 n npn BBMXTI ot
2,55 o 2,79, KaTo Haii-BMCOKA KOHL|EH-
Tpaums e otyeTeHa npu BBM, a Hali-
Hucka npn BBMxAH. HUckKoTo cbabpXaHue
Ha oMera-3 MacTHUTE KMCENIMHN Y BUCOKOTO
CbAbpXaHve Ha omera-6 MacTHUTe Kucenu-
HW, onpeAensaT No-B1UCOKOTO CbOTHOLUEHUE
Mexay [ABeTe rpynn MacTHU KUCESIUHW B
Kpas Ha nepuoga — 3,84 npu BBM, 3,70 npu
BBMXAH 1 4,19 npn BBMXTT.

KauecTBeHaTa oueHKa Ha MacTHa-
Ta (ppakuusa e HanpaBeHa Bb3 OCHOBA Ha
cnepHvTe rnokasartesn: NMUNUAEH npesaH-
TMBEH CKOp, areporeHeH n TpomM6oreHeH
WHAEKC N CHLOTHOLLEHNETO MexXay Xunep-
N XMNOXONECTEPONIEMUYHM MaCTHWN Kuce-
nnHn (durypa 5, 6, 7, 8).

groups. Their content at WBD is from
2,38 to 2,81, at WBDxAN from 2,38 to
2,71 and at WBDXTG from 2,55 to 2,79,
as the highest concentration being
reported in WBD and lowest in WBDXAN.
The low content of omega-3 fatty acids
and the high content of omega-6 fatty
acids determine the higher ratio between
the two groups of fatty acids at the end of
the period — 3,84 for WBD, 3,70 for
WBDxAN and 4,19 for WBDXTG .

The qualitative assessment of the
fat fraction is based on the following

indicators: lipid pretreatment score,
atherogenic and thrombogenic index and
the ratio of hyper- and

hypocholesterolemic fatty acids (Figure 5,
6,7, 8).
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dur. 5. lunmaeH npeBeHTaBUH CKOp Ha 65110 caflaMypeHo CUpeHe, NPon3BeAEHO
OT Tpy nopogHu rpynu — BBM u kpbceTockuTte U € AHIoHy6buiicka (BBEMxAH) 1
ToreHbyprcka (6BMXTI) npe3 nakrayusata

Fig. 5. Lipid preventavin score of white brined cheese from goat milk produced
by three breed groups — WBD and her crosses breed with Anglo-Nubian
(WBDxAN) and Toggenburg (WBDXTG) during the lactation

NivnnaHnAT npeBaHTUBEH CKOp B The lipid preventive score in goat
CUpeHeTo OT KO3eTo MNAKo Bapupa oT | cheese ranges from 44,22 to 63,23
44,22 po 63,23 g/100g npoaykt. Toi e | g/100g product. It is lowest for cheese
Hali-HUCBK Npu cupeHeTo, npoussedeHo | made from goat milk of WBD from 44,22
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OT MJISKOTO Ha Ko3u oT nopoga BEBEM ot
44,22 po 60,46 g/100g NpoaykT, AoKaTo
npu BBMxAH n BEMXTI e no-Bucok u
Bapupa, Kakto cnegsa: ot 53,78 o 60,28
0/100g npoaykT npn BBMxAH 1 ot 49,69
[o 63,23 g/100g npoaykt npu BBMXTT.
M3cnenBaHuTe cupeHa 1 OoT TpUTE NoposLHU
rPynu KO3u ce xapakTepusmpaT C Hail-Hucka
CTolHOCT 3a JINC npe3 M. centemMBpu.

ATEpOreHHUAT NHAEKC Npy nscnen-
BaHWTE CuMpeHa OT KO3e MJIAKO OT TpuTe
nopogHu rpynu Bapupa ot 1,55 go 2,49.
CupeHeTo, Npon3BefeHO OT MJISKOTO Ha
BEBEMXTI Ko3u ce xapakTepusupa C Hai-
HWCKN CTOMHOCTMW 3a aTeporeHHns UHAEKC
ot 1,55 a0 2,28 (durypa 6).

to 60,46 @/100g of product, while in
WBDxAN and WBDXTG it is higher and
varies as follows: from 53,78 to 60,28
0/100g product at WBDxAN and from
49,69 to 63,23 ¢/100g product in
WBDXTG. The analyzed cheeses of three
goat breed groups are characterized by
the lowest value for LPS on September.

The atherogenic index in the tested
goat's cheeses from the three breed
groups ranged from 1,55 to 2,49. The
cheeses made from WBDXTG goat's milk
are characterized by the lowest values for
the atherogenic index from 1,55 to 2,28
(Figure 6).
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dur. 6. TpomMbOreHeH U aTeporeHeH WMHAOEKC Ha OS50 calaMypeHO CUpeEHe,
npov3BeaeHo OT TPY NopoAHM rpynn — BBM 1 kpbcTockuTe U C AHINIOHY6Uiicka
(BBMxAH) n ToreHbyprcka (BBMXTT) npe3 nakrauusta

Fig. 6. Thrombogenic and atherogenic index of white brined cheese from goat
milk produced by three breed groups — WBD and her crosses breed with Anglo-

Nubian (WBDxAN) and Toggenburg (WBDXTG) during the lactation

ATEpOreHHNsAT MHAEKC € C Hali-
HUCBK KOoedUUMEHT Mpe3 M. lHW Mpu
65710TO calaMypeHo CUMPEHE 1 Npu Tpute
nopoaHn rpynu. TPOMOOreHHUAT UHAEKC
Bapupa ot 2,01 go 2,72 n 3anassa
TEHOEeHUMATa Ha W3MEHeHusATa npu
aTeporeHHMsT MHOEKC B KO3ETO CUpPEHE,
HO C MaJIKO NO-BMCOKN CTOMHOCTU CNPSIMO

The atherogenic index has the
lowest coefficient on June for white
brined cheese at all three breed groups.
The thrombogenic index ranges from
2,01 to 2,72 and maintains the trend of
changes in the atherogenic index in goat
cheese but with slightly higher values
relative to it respectively for WBD from
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Hero, cboTBeTHO 3a BBEM oT1 2,01 o 2,71,
npu BBMxAH ot 2,04 po 2,72 n npu
BBMXTT ot 2,03 go 2,56.

W3cnepgBaHnTe cupeHa OT Ko3se
MJ/ISIKO Ce XapakTepusmpar C HUCHK Xone-
cteponemunyeH nHaekc (nog 1.0). Mnsiko-
TO, nony4veHo ot 6BM e ¢ h/H o1 0,61 g0
0,96, npn BBMxAH ot 0,61 po 0,88, a
npu BBMxTI ot 0,65 pgo 0,96. Haii-
BMCOKM Ca CTOMHOCTWTE 3a XoJslecteposie-
MUYHMA WHAEKC B 6S710TO caniaMypeHo
CYpEeHe 1 Npu TpUTe NOPOSHUN rpynu Npes
mMecel, oHu (durypa 7).

2,01 to 2,71, for WBDxAH from 2,04 to
2,72 and in WBDXTG from 2,03 to 2,56.

The tested goat's cheeses are
characterized by a low cholesterolemic
index (less than 1,0). The milk obtained
by WBD has a h/H from 0,61 to 0,96, with
a WBDxAH from 0,61 to 0,88 and a
WBDXTG from 0,65 to 0,96. The highest
values for cholesterolemic index in white
brined cheese are the highest in three
breed groups on June (Figure 7).
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@ur. 7. CbOTHOLLUEHNE MEXAY XUMep- U XMMNOXO0NECTEPOSIEMUYHN MACTHU KNCETUHU
Ha 65710 canamypeHo cupeHe OT KO3e MJISIKO, MPOM3BeAEeHO OT TPW MOPOAHM rpynn —
BBM 1 kpbeTtockuTe U € AHrnioHy6uiicka (BBMxAH) 1 Torenbyprcka (BBMXTI) npes
NakTauusta

Fig. 7. Ratio between hyper- and hypocholesterolemic fatty acids of white brined
cheese from goat milk produced by three breed groups — WBD and her crosses
breed with Anglo-Nubian (WBDxAN) and Toggenburg (WBDXTG) during the lactation

TpaHC MacTHUTE KWUCESIMHU, MOJy-
YeHM MO ecTeCcTBeH MbT ca OT BaXHO
3HayeHVe 3a XpaHeHeTo Npu YoBeka 1 ca
npeamMeT Ha peauua HayydHu uscnensa-
HUA. CMPEHETO OT M/IAKOTO Ha Pas/iMyHu
NMOPOAHN TPYNU KO3U € CbC ChbObpXaHue
Ha TMK npu BBM ot 0,52 go 0,65 g/100 g
cupeHe, npn BBMxAH ot 0,54 po 0,79
g/100 g cupeHe u npu BBMXTI ot 0,68
po 0,74 /100 g cupeHe (durypa 8).

Trans fatty acids obtained naturally
are important for human nutrition and are
the subject of a number of scientific
studies. The milk cheese of different goat
breed groups has a content of TFA at
WBD from 0,52 to 0,65 g/100 g cheese,
at WBDxAH from 0,54 to 0,79 ¢/100 g
cheese and at WBDXTG from 0,68 to
0,74 g/100 g of cheese (Figure 8).
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MonyyeHuTe pesynrtaTtu 3a uscneasaHure
obpa3uy HM p[gaBaT OCHOBaHWE pga
OTHeceM KbM MPOAYKTUM C HUCKO CbAbP-
XaHne Ha TMK, cvrnacHo PernameHTt
(EO) Ne 1924/2006.

The results obtained for the samples
tested give us reason to refer them to
products with low TFA content under
Regulation (EC) No 1924/2006.
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@ur. 8. TpaHC MaCTHU KUCEIMHU U HACUTEHM MaCTHU kucenuHu B g/100g cupeHe Ha
6510 canamypeHO CuUpeHe OT KO3e MJISKO, NPOou3BeAEeHO OT TPW MOPOAHWU Tpynn —
BEM n KpbcTOCKUTE U € AHrioHybuiicka (BBEMXAH) n ToreHbyprcka (BBMXTI) npes

naktayundaTta

Fig. 8. Trans fatty acids and saturated fatty acids in g/100g of cheese of white brined
cheese from goat milk produced by three breed groups — WBD and her crosses
breed with Anglo-Nubian (WBDxAN) and Toggenburg (WBDxTG) during the lactation

CbAobpXaHMETO  Ha  HacuTeHu
MacCTHV KUCENVHN B U3cnefBaHnTe cumpe-
Ha, Bapupa npe3 JakrayusaTa Kakto
cnepgsa: npu BBM ot 15,48 po 21,03
0/100 g cupeHe, npu BEBEMxAH ot 18,20
0o 20,96 g/100 g cupeHe n npy BBMXTI
ot 17,35 po 21,42 g/100 g cupeHe. ToBa
r onpegensa kaTo CUpeHe C BUCOKO Cb-
AbpXaHue Ha HacUTEHU MacCTHWU Kucesnu-
Hu (Hag 1,5 g/100 g npoaykT). Haii-Huckn
CTOMHOCTM  3a  HacUTEeHUTE  MacTHU
KWCE/IMHN ca YCTaHOBEHW MNpU cupeHara,
npou3sefeHn OT MAKOTO Ha nopojara
Bbbarapcka bsana MneyHa kosa.

N3BOAN

OTrnexgaHeTo Ha KO3UTe OT Tpwu
MOPOAHW TPYNU NMPU €4HU U CbLUM YC/IO-
BUSI, BOAM A0 CUMHTE3VpaHe Ha pPas/iMuHo

The content of saturated fatty acids
in the analyzed goat's cheeses ranges
during the lactation to the following: for
WBD from 15,48 to 21,03 g/100 ¢
cheese, at WBDxAH from 18,20 to 20,96
0/100 g cheese and in WBDXTG from
17,35 to 21,42 g/100 g cheese. This
defines them as a cheese with a high
content of saturated fatty acids (above
1,5 g/100 g of product). The lowest
values for saturated fatty acids have been
established for cheeses produced from
the Bulgarian White Dairy Goat breed.

CONCLUSIONS

Rearing of goats from three breed
groups under the same conditions leads
to the synthesis of a different quantity of
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KONIMYEeCTBO TpaHC MacTHW KucenuHu B | trans fatty acids in the milk, and hence in
M/ASIKOTO, a OT TaM 1 B Npou3BeAeHoTo oT | the white brined cheese made from it,
Hero 6s710 canaMypeHo cupeHe, koeTto e | which is due to the breed differences and
o6ycnoBeHO OT nopogHuTe pasnuums u | the subsequent processing, and ranges
nocniejpallara TexHonornyHa obpaboTka | from 2,11 to 2,81 g/100 g fat at WBD,
n Bapupatr ot 2,11 pgo 2,81 ¢/100g | from 2,05 to 3,04 g/100 g fat at WBDxAH
MasHuHa npu BBM, oT 2,05 po 3,04 | and from 2,47 to 2,97 g/100 g of fat at
0/100g masHuHa npu BBMxAH u ot 2,47 | WBDXTG.
0o 2,97 g/100g ma3HuHa npu BBMXTT .

CupeHeTo, MOy4YeHO OT MJIAKOTO Cheese obtained from WBD's milk
Ha BBM e c Hail-Hucbk nvnugeH ckop ot | has the lowest lipid score from 44,22 to
44,22 no 60,46 g/ 100 g npoaykT, Aokato | 60,46 g/100 g product, whereas the
cupeHaTa oT BEMXTI nopogHa rpyna ca ¢ | cheeses from WBDXTG breed group have
Hal-HUCBHK aTeporeHeH u TpomboreHeH | the lowest atherogenic and thrombogenic
MHAEKC, cboTBeTHO 1,55 ao 2,28 n ot 2,03 | index, respectively from 1,55 to 2, 28 and
[0 2,56 1 Hai-BMCOKO CbOTHOweHue Ha | from 2,03 to 2,56 and the highest ratio of
Xunep- 1 xunoxonecteponemmydn macthm | hyper- hypocholesterolemic fatty acids
kncenuHn ot 0,65 go 0,96. from 0,65 to 0,96.

N3cnepgsaHuTe cupeHa, npousse- The analyzed cheeses produced
OeHV 0T MNSAKOTO Ha Tpu nopogHu rpynu | from the milk of three goat breed groups
KOo3u ce onpenenat kato xpaHuteneH | were identified as a low content of TFA
NPOAYKT C HUCKO cbabpxaHue Ha TMK (o1 | foodstuff (0,52 to 0,79 g/100 g cheese)
0,52 po 0,79 g/100 g cupeHe) u Bucoko | and a high SFA content (from 15,48 to
cbabpxaHne Ha HMK (ot 15,48 o 21,42 | 21,42 g/100 g cheese).
g/100 g cupene).
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