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PE3IOME

PacTtexbT Ha cenckocTonaHckuTe
XVMBOTHN € WMKOHOMMWYECKN BaXKHa Xapak-
TEepuUcTrKa, KOATO MOXe ga 6bae passc-
HeHa maTtemartuyecku. N3cnegBaHeTo Le-
N1 Aa U34ncsim U3MeH4YMBOCTTa U kopena-
LUMOHHUTE XapakTepuUCTUKM Ha arHeTta ot
nopoga "lMnpoTcka oBLA", B paHeH nepu-
of, oT xuBoTa. lNpegmeT Ha uscnenBaHe
ca [aHHUTe OT TesIeCHOTO Terno Ha
arHetarta npu paxgaHe (TTP), Ha 30 gHu
(TT30), Ha 60 gHn (TT60), n npu 90 AHK
(TT90). MBbXKMNTE arHeTa ca Mno-Texku oT
KEHCKNTE, B paHEeH eTan Ha pacTex OoT
paxgaHeto o0 90 OHM C MNPOUEHTHU
pasnukn ot 1.72% (0.6 kg) npu TTP,
10.10% (0.89 kg) npu T30, 3.58% (0.52
kg) npn TT60, 5.60% (1.14 kg) npn TT9O0.
MonbT Ha arHetara uMMa 3HA4YUTESTHO
BnnsaHne (P<0.01; P<0.05) npu TT30 u
TT90. NognHata 3HauUNTEesIHO BAUSAE Bbp-
Xy T€NEecHOTO Terso Ha arHetarta (P<0,01)

SUMMARY

The growth of farm animal is an
economically important trait which can be
interpreted mathematically. The study
aims to figure variability and correlation
characteristics of lambs Pirot sheep
population at early life stage. The records
of lambs’ body weight at birth (BWB), at
30 days (BW30), at 60 days (BW60), at
90 days (BW90) were the subject of
analysis.

The male lambs were heavier than
females at early growth stages from birth
to 90 days of age with percentage
differences of 1.72% (.06 kg) at BWB,
10.10% (0.89 kg) at BW30, 3.58% (0.52
kg) at BW60, 5.60% (1.14 kg) at BW90.
Sex of lambs has a significant effect
(P<0,01; P<0.05) on BW30 and BW90.
Year significantly affect body weights of
lambs (P<0,01) at BW60, (P<0.05) at



npn TT60, (P<0.05) npn TT30 m TT9O.
B3anmopgencteneto mexagy nona*roavHa,
3HauuTesnHo nosnussa TT30 Ha arHeTaTa
(P<0.05). MoNoXuTenHoTo CbOTHOLUEHNE
NnoslydeHo  Mexay TesIeCHOTO  Terso
Bapupa ot r=.131 go r=.413.

KnouoBn aymun: arHeta, TenecHo
Terno, roguHa, CboTHOLUEHNE

yBO/,

>KMBOTHOBBACTBOTO B Hayu-
Hata Teopusi Ce OCHoBaBa Ha
nonynauusaTa u reHetuka Ha Kosu-
yecTBeHuTe npusHauyn. CboTHOLWe-
HUETO MexXay XapakTepHute 6ene-
31 npeaocTaBs Hal-BakHaTa WH-
dopmauus, Heobxoguma 3a no-
fobpsiBaHe Ha  CesieKLMOHHUTE
uenu (Jafari et al., 2012). MNpoayk-
TMBHOCTTA Ha OBLETE € MOoB/nsAHAa
OT MHOro (paktopu, Kato Hanpwu-
Mep nporpammite 3a nogobpsisaHe
Ha Mnopoau, OCHOBAHW Ha MakKCu-
MaJ/THO M3M0/13BaHe Ha reHeTuYHa-
Ta Bapuauus, Kakto n pakropute
Ha okosnHaTa cpepga (Petrovic et al.,
2011; 2015). MNoBeueTo eBponeii-
CKN AbpXaBu ca OPUEHTUPaHN KbM
NMPOM3BOACTBO Ha arHewko Meco.
XapakTepucTUKUTe Ha pacTtexa Ha
arHetara ca OT OCHOBHO 3HauyeHue
3a MeconpousBoacTsoTo. B Tasu
BPb3Ka, u3CnefoBaTenckuar o-
KyC naga BbpXxy TeHAeHuuuTe B
pa3sBMTMETO, KaTto HaTpynBaHeETO
Ha TenecHo Terso npu arHertara e
OT o0cobeHO 3HauyeHne (Caro
Petrovic et al., 2013). PacTtexbT Ha
CeJICKOCTOMAaHCKNTE  >XMBOTHU €
MKOHOMWYECKM BaKHa XapakTtepuc-
TVKa, KOSATO MOXe Aa 6bae obsc-
HeHa wMaremartudeckn (Hossein-
Zadeh, 2015). PacTexbT Ha arHe-

BW30 and BW90. The interaction of
sex*year significantly affected BW30 of
lambs (P<0.05). A positive correlation
obtained between body weights ranges
from r=.131 to r=.413.
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INTRODUCTION

Animal breeding in scientific
theory based on population and
quantitative genetics. The
correlation between traits give the
most important information
required to improve selection
objectives (Jafari et al., 2012).

The productivity of sheep is
affected by many factors, of such
is the breed improvement
programs based on the maximum
utilization of genetic variation and
may also due to environmental

factors (Petrovic et al., 2011,
2015).
Most European countries, is

oriented towards the production of
lamb meat. The lambs’ growth
traits are of primary importance in
the production of meat. In this
connection the focus of research is
on development issues, for greater
gain and body weight of lambs of

particular importance (Caro
Petrovic et al., 2013).
Growth of farm animal is an

economically important trait which
can be interpreted mathematically
(Hossein-Zadeh, 2015).



Tara e oTpaxeHue Ha Nnpucnocoou-
MOCTTa M WMKOHOMWYeckaTa uene-
CbOOpPA3HOCT Ha XUBOTHUTE U
MOXe ga 6bae m3non3BaHa karto
KpUTEpUiA Npu  cenekums mexay
nopoan WM OTAENHU >XUBOTHU OT
nopogn (Singh et al., 2006).
TenecHoTo Terno W TEMNbT Ha
pacTtex B npeau OTOMBaHE 4ecTo
ce cyMTaT 3a paHeH rnokasaTes 3a
pacTexa U MKOHOMUYECKUTE NOJI3N
(Hanford et al., 2006). Ternoto npwu
paxgaHe, XapakTepucTuka, KOSATO
ce M3MepBa paHo, npeacTaBnsBa
NHTEepec nopagmn HeMHOTO MOJIOXKN-
T€NHO FTEHETMYHO CbLOTHOLLEHME C
XMBOTO Terno B nocnencTeue.
[lokaTto TernoTo npu oTbMBaHe e
Hai-BakHaTa WKOHOMUYECKa Xa-
pakTepucTvka npu onpeaensHe Ha
MKOHOMMYeckaTa Bb3BpallaemMocT
OT OBLETe B CTafoTo, TO N ABeTe
npeaocTaBAT nNpuMepn 3a Xapak-
TEPUCTVKM MoAnexaiuy Ha npome-
HATE nopagn oko/nHata cpeja
(Assan and Makuza, 2005).
‘“NupoTcka oBUA" € MecCTHa
nonynauus osue B Cbpbus, KOSTO
€ Hali-pa3npocTpaHeHa B paiioHa
Ha nupoTckaTa 4yacT Ha Crapa
MnaHuHa. MNMopoagarta € MHOroyH-
KUMOHa/lHa ©“ ce u3non3ea 3a
Meco, MNAKo W BbaHa. [lopagu
noaobpeHNTe ycroBus Ha OTIIex-
[aHe N cenekums B Npogb/hKeHne
Ha ObAbr nepuog ot Bpeme, npo-
N3BOACTBEHUTE  XapaKTepUCTUKM
Ha oBUETe ca ce m3MeHunu. Toea
He ca OBUETe, KOMTO OTKpMBame
onuncaHn B nutepartypara otnpeam
Bpeme. CnepgosatesiHo, uscneasa-
HETO Ha CbBPEMEHHUTE MPON3BO-

Lambs growth is reflection of the
adaptability and economic viability
of the animal and may be used as
a criterion for selection among
breeds and the individuals within
breeds (Singh et al., 2006).

The body weights and growth rates
in pre-weaning often considered an
early indicator for growth and
economic benefit (Hanford et al.,
2006). The birth weight as an early
measurable trait is of great interest
because of its positive genetic
correlation with further live weights.

Whereas, weaning weight is the
most important economic traits in
determining the economic returns
from sheep in commercial flocks
and both provide examples of traits
subject to environmental variation
(Assan and Makuza, 2005).

Pirot pramenka is a local
population of sheep in Serbia that
are mostly grown in the area of
Pirot part of Stara Planina. The
breed is used multipurpose for
meat milk and wool.

Due to improved  growing
conditions and selection over a
long period of time, the production
properties of the sheep have
changed. It is no longer a sheep as
we find in the old literature.

Therefore, the research of current
production  performance  Pirot



AnTenHu nokasatenu Ha ,lMnpoT-
ckaTa OBLA“ MMa BaXXHO Hay4HO "
npakTnyecko 3HayeHwe. HacTos-
LeTo u3cnenBaHe uenu ga ycta-
HOBW M3MEHUYMBOCTTA U Kopenauu-
OHHUTE XapaKTepPUCTUKN Ha paHHO-
TO u3pacTBaHe B nonynauus oT
nopoga "lNupoTcka oBua".

MATEPVANT N METOON

EkcnepnmMeHTBT € nposeneH
B Ctapa lNnaHnHa Ha TepuTopmuATa
Ha O6wwmHa MupoT. B HacToAwoTo
n3cnensaHe ca 13nosi3BaHN SaHHU
3a TenecHoto Terno Ha 100 arHeta
oT nopoga "lNupoTcka oBua", poae-
HW npe3 3umara (cpegata Ha
AHyapu-coeBpyapn) B NpoAb/IKe-
HMe Ha nepuon OT TpU TOAUHW.
[aHH1UTe 3a TenecHoTto Tersio Ha
arHeta npu paxgaHe (TTP), Ha 30
AHn (TT30), Ha 60 gHm (TT60), n
npu 90 aHn (TT90) ca n3nonssaHu
3a Ja ce onpefenn BIMSAHMETO Ha
nosia v roAuHUTE Ha arHetata B
eTan Ha paHHO m3pacTBaHe. ArHe-
Ta KbpMEHU OT Maliku B nepuoga
oT paxpgaHeto go 90 AHU, N B
pamMkKuTe Ha TO3M nepuopj, Ha
KOUTO CbLLO Taka e npefocTtaBeHo
BNCOKOKa4YeCTBEHO CEHO U KOHLLEH-
TpupaHu cMeckn 3a arHeta ¢ 18%
NPoTeVHWN. XXNBOTHUTE Ca OTINeX-
AaHn npu  TpPaauLMOHHW CescKo-
CTOMNAHCKN NPaKTUKU.

Cratuctnyecknatr aHanmns e
n3BbpLeH c JeckpuntuBHa cTa-
TUCTUKa, Kopenaunsa Ha MMUbPCHH,
ANOVA. Bcuykn faHHu ca unscne-
[BaHN CbC copTyepHa nporpama
SPSS (2011).

sheep of great scientific and
practical importance.

This study aims to figure variability
and correlation characteristics of
early growth in Pirot sheep
population.

MATERIAL AND METHODS

The experiment was
conducted in Stara Planina
(mountain) under the territory of
Pirot municipality. Data of body
weights of 100 lambs Pirot local
breed of sheep born during winter
(mid-January-February) in three
years was used in the study.

The records of lambs’ bodyweight
at birth (BWB), at 30 days (BW30),
at 60 days (BW60), at days
(BW90) were used to determine
the effect of sex and year on
lambs’ early growth stage.

The lambs nursed by dams from
birth to 90 days of age, and within
that period, the Ilambs were
supplemented too with quality hay
and mix concentrates for lambs
with 18% protein. The
management of the animals was in
traditional farming practices.

The Statistical analysis was
performed using the procedure

Descriptive  statistics, Pearson
correlation, ANOVA. All the data
processed by the software

program SPSS (2011).



PE3YJITATU N OBCBb)XOAHE
MWHUMANHOTO Y MakCMMaJsTHO
Terno, Kakto »m CpefHoTO TesflecHo
Terno Ha arHeta B paHHa Bb3pacT
ca nokasaHu B Tabnvua 1. Tosa e
O6LLOTO TesiecHO Tersio U npu
[ABaTa rnosia B pas/iMyHM etanun Ha
paHHUA  pacTex CbC CpeaHu
ctoiiHoctn oT 3.51 kg npn TTP,
9.24 kg npu TT30, 14.80 kg npwu
TT60 1 20.93 kg npu TT9O.

RESULTS AND DISCUSSION

The minimum and maximum
weights and the averages of
lambs’ bodyweights at early age
are shown in table 1. These are
the combined body weights of both
sexes on different stages of early
growth with mean values of 3.51
kg at BWB, 9.24 kg at BW30,
14.80 kg at BW60 and 20.93 kg at
BW9O0.

Tabnuuya 1.CTOMHOCTM Ha obula cpegHa, cTaHAapTHa rpellka, OTK/IOHEHMETO Npwu

pPasINYHN XapaKTeprUCTUKK

Table 1. Overall Mean, Standard Error, Variance values of different traits

Xapakrepuctvkn  bp. MuH. Makc. CpegHo/Mean CraHpA.oTK/IoOHeHWe VI3MeHeHune
Traits N Minimum Maximum Std. deviation Variance
Statistic Statistic  Statistic Statistic CtaHg. rpeLka Statistic Statistic
Std. error
TTP/BWB, kg 100 2.00 4.50 3.51 .04 .45 .200
TT30/BW30, kg 100 6.20 13.90 9.24 15 1.47 2.176
TT60/BW60, kg 100 11.20 18.30 14.80 .18 1.79 3.229
TT90/BW9O0, kg 100 15.60 28.00 20.93 .25 2.50 6.252

BanugeH 6p.

valid N (listwise) 100

O6LoTo NpMAo6UTO TENECHO
Terno npes pas/iMyHuTe Meceum
OT m3pactBaHeTo e 5.73 kg npes
nbpBusa  Mecey, 5.56 kg npes
BTOpUA Mecel, 6.13 kg npe3s
Tpetna wmecel, AoKaTto 06LoTo
npugoomuTo Terno  3a  Lenus
nepuop ot Tpu meceua e 17.42 kg

The lambs total weight gain
in different months of growth was
5.73 kg at first month; 5.56 kg at
second month; 6.13 kg at third
month, while the total gain for the
whole three month was 17.42 kg.

Ta6r||/|u,a 2. Cpe,qu TeNeCHO Ters10 Ha MbXKN N XXEHCKU arHeTa B eTal Ha paHeH

pacTtex, kg

Table 2. Average Body weight of lambs male and female at early growth, kg

3aBucuma Mon/Sex Bp./N  CpepgHo/Mean CraHgapTHa rpeLuka
npomMeHMBa Ha cpegHaTa
Dependent variable Std. error of Mean
TTP/BWB Mbxku/Male 50 3.54 .05
XXeHckn/Female 50 3.48 .07
TT30/BW30 Mbxkn/Male 50 9.69 .22
XXeHckn/Female 50 8.80 .18
TT60/BW60 Mbxkn/Male 50 15.03 .25
XXeHckn/Female 50 14.51 .25
TT90/BW90 Mbxkn/Male 50 21.50 .35
YKeHckn/Female 50 20.36 .34




MonyyeHuTte pe3yntatm oOT
TENIeCHOTO  Ternio, MbBbXKA U
XeHckn arHeta (Tabnvua 2),
nokassart, 4Ye MbXKWUTe arHeTa ca
MO-TEXKN OT XXEHCKUTE B paHHUTE
eTann Ha pactex C MNPOLEHTHU
pasnimuua B Ternoto ot 1.72% (.06
kg) npu TTP, 10.10% (0.89 kg)
npn TT30, 3.58% (0.52 kg) npu
TT60, 5.60% (1.14 kg) npn TT9O.

N3cnepBaHnsaTta Ha Gatford
et al. (1996); Jafte et al. (1998);
Ghafouri-Kesbi and Notter (2016),
OTHOCHO "pasfinkute mexay nona
Ha arHetata OTpaseHW B €eHAo-
KpMHHaTa cuctemMa M CBbp3aHuTe
pasnnuua B XpaHUTEsSIHUTE WU3UC-
KBaHuA," ca Hanb/IHO JOCTOBEPHU
N NOOKPENAT HaLWeTo u3crenBaHe.
Assan and Makuza (2005) cbLwo
yCTaHOBSABAT, Ye MBbXKUTE arHeta
ca MNO-TeXKM OT >KXEeHCKUTe npu
paxgaHeTo 1 nepuoja Ha oTbusa-
He npu mecTHata nopoga "Cabu",
“Oopnep” wn ,MepuHo®. Caro-
Petrovic et al. (2013) yctaHoBS-
BaT, Ye )>KEeHCKUTe arHera ca
MaJsiKO No-Ccfiabu, OTKOMIKOTO >KEeH-
ckuTe arHeta B "lNMunpoTtcka nogo6-
peHa oBuUA". PasniM4yHM aBTopU
rnocoysaT, Ye MbXKUTEe arHerta ca
MO-TeXKN OT XeHckuTte (Saghi et
al., 2007; Selaive-Villarroel et al.,
2008; Bela and Haile, 2009;
Mohammadi et al., 2010; Momani
Shaker et al., 2010; Tariq et al.,
2013; Ata, 2015; Petrovic et al.,
2015; Zidane et al., 2015;
Ghafouri-Kesbi and Notter, 2016).

The obtained results of body
weights, male and female lambs
(Table 2), are showing that male
lambs were heavier than female at
early  growth stages with
percentage differences of weights
of 1.72% (.06 kg) at BWB, 10.10%
(0.89 kg) at BW30, 3.58% (0.52
kg) at BW60, 5.60% (1.14 kg) at
BW90.

Gatford et al., (1996); Jafte et

al. (1998); Ghafouri-Kesbhi and
Notter (2016), noted that “the
differences between sexes of

lambs is the reflect difference in
the endocrine environment and
associated differences in nutrient
requirements,” absolutely true and
defend our study. Assan and
Makuza (2005) also found males
heavier than females at birth and
weaning age for indigenous Sabi,
in Dorper and in Mutton Merino
sheep. Caro-Petrovic et al. (2013)
found that female lambs were
slightly weaker than the trend of
male lambs in Improved Pirot.

Various authors also informed that
male lambs were heavier than
females (Saghi et al., 2007;
Selaive-Villarroel et al., 2008; Bela
and Haile, 2009; Mohammadi et
al., 2010; Momani Shaker et al.,
2010; Tariqg et al., 2013; Ata, 2015;
Petrovic et al., 2015; Zidane et al.,
2015; Ghafouri-Kesbi and Notter,
2016).



Tabnuua 3. CpefiHO TesieCcHO Tersio Ha arHeta ot 1 rogmnHa Ao 3 roguHa
Table 3. Averages of lambs bodyweights from year 1 to year 3

3aBncuma npoMeHBa FloguHa  bp. CpepHo CraHgapTHa rpeLlka Ha cpegHata
Dependent variable Year N Mean Std. error of Mean

1 34 3.56 .08
TTP/BWB 2 32 3.45 .08

3 34 3.53 .07

1 34 9.77 .25
TT30/BW30 2 32 8.86 .25

3 34 9.07 .24

1 34 15.78 .25
TT60/BW60 2 32 14.88 .29

3 34 13.65 27

1 34 21.82 41
TT90/BW90 2 32 20.58 A7

3 34 20.04 .38

TenecHOTO Tersio Ha arHeTa-
Ta B pas/IMYHNTE eTanu Ha paHHUA
pacTex npes pas/iyHuTe roaunHU
nokasBa, 4Ye npes nbpBaTa rognHa
nokasaresiMte ca Hah-gobpun 3a
BCUYKN XapakTepucTuki. Moxe aa
ce 3abenexu, ye pasnukute ca
MUHUManHU npn TTP mexagy 1
rog. - 2 roa. (0,11 kg); 1 roa. - 3
rog. (0.03 kg); 2 rog. - 3 rog.
(-0.08 kg). Pasnukute npu TT30;
TT60; TT90 B roguHute ca 0.91
kg; 0.90 kg; 1.24 kg ( 1 rog. - 2
rog.), 0.70 kg; 2.13 kg; 1.42 kg (1
rog. — 3 rog.), -0.21 kg; 1.23 kg;
0.18 kg (2 rog. - 3 roa.).

N3meHeHuATa B TeNecHoTo
Ters10 MoXxe fa ca B c/ieiCTBNe Ha
HAKOM (pakTopu Ha OKo/Harta
cpefa, KouTo ce passimyasar npes
roANHUTE, KaTo HanpumMep pacTex
Ha TpeBaTa, Ka4yecTBO Ha TpeBarta
N T.H., WIN MO-TOYHO NPUHOCHT Ha
Malikute 3a (heHoTunHaTa CTOW-
HOCT Ha MOKO/IeHNeTo U CbOTBeT-
HUTE (pakTopu MexXay BCSAKO oar-
BaHe Ha efHa OBLAa-malika, Kouto
He ca reHeTUYHK No poaa cu.

The body weights of lambs in
different stages of early growth in
different years demonstrating that
year 1 has the best performance in
all traits (Table 3). It can viewed
that differences are minimal on
BWB between year 1 — year 2
(0,11 kg ); year 1 — year 3 (0.03
kg); year 2 — year 3 (-0.08 kg). The
differences at BW30; BWAG6O;
BW90 between years were 0.91
kg; 0.90 kg; 1.24 kg (year 1 — year
2), 0.70 kg; 2.13 kg; 1.42 kg (year
1 —year 3), -0.21 kg; 1.23 kg; 0.18
kg (year 2 — year 3).

The variation of bodyweights
may be effect of some
environmental factors that differs
from year to year like growth of
grass, quality of grass etc. or
precisely the contribution of dams
to the phenotypic value of the
offspring and the consistent
factors between each lambing of a
dam not genetic in origin but the
permanent environmental effect.



Tabnuua 4. I3cnegBaHe Ha mexaynpeaMeTHn creacTeust
Table 4. Tests of Between-Subjects Effects

M3TOYHNMK 3aBucuma npomMeHMBa 3HaumMmocT
Source Dependent variable Significance
Mon/Sex TTP /BWB 484N
TT30/BW30 .002*
TT60/BW60 150N
TT90/BW90 .023*
FoavHa/Year TTP/BWB 634N
TT30/BW30 .029*
TT60/BW60 .000**
TT90/BW90 .035*
Monm*TognHa/Sex*Year TTP/BWB 4885
TT30/BW30 .035*
TT60/BW60 089"
TT90/BW90 .814"*
KakTo e nocoyeHo B As displayed in Table 4, sex

Tabnunua 4, NonbT Ha arHetara
HAMa  3HauUMMo  Bb3gencTene
(P>0.05) Bbpxy TTP n TT60, HO
nva 3HauMTeNnHo Bb3gencTeme
(P<0,01; P<0.05) nmpu TT30 wu
TT90. TloamHata  3HaA4YMTEsIHO
B/Isie BbPXY TENEeCHOTO Tersi0 Ha
arHetata (P<0,01) npu TT6O,
(P<0.05) npu TT30 u TT90. OT
Apyra cTpaHa, nokassa He3Hauu-
Te/IHO BAUSAHWE Ha roguHata
(P>0.05) npu TTP Ha arHeTtaTa.
EdektsT OT BAMAHMETO Ha nona,
HAMa Bb3[eliCTBUE BbpXy Tesec-
HOTO Terno Ha arHetarta npu TTP,
TT60 1 TT90 (P >0.05), HO 3Hauu-
TeJIHO NMOBNMSABA TE€/IECHOTO Terno
Ha arHeTaTa npu TT60.
TBbpaeHueTo Ha Csizmar et
al. (2013), Petrovic et al. (2011),
ye NobT He B/Msie BbPXY TEr/10TO
npyu paxjaHe Ha arHeto, CbOT-
BEeTCTBA Ha Hawwuva pesy/nrar.
Selaive-Villarroel et al. (2008);
Esmailizadeh et al. (2011); Zidane
et al. (2015) ycraHoBsBaT, ue
BCUYKK XapakTepucTmKu Ha

of lambs has no significant effect
(P>0.05) on BWB and BW60 but
have significant effect (P<0,01,;
P<0.05) on BW30 and BW90.

Year significantly affected body
weights of lambs (P<0,01) at
BW60, (P<0.05) at BW30 and
BW90. On the other hand, show
insignificant effect of year (P>0.05)
on BWB of lambs.

Interaction effect of sex * have no
influence on body weights of
lambs at BWB, BW60 and BW90
(P >0.05) but significantly affected
body weight of lambs at BW60.

Csizmar et al. (2013),
Petrovic et al. (2011), found that
sex not affected birth weight of
lambs was in accordancet with our
result. Selaive-Villarroel et al.
(2008); Esmailizadeh et al. (2011);
Zidane et al. (2015) found that all
the body weight traits were
significantly affected by gender of



TeNecHOTO Tersio ca 3HauyuTesiHo
NnoB/IMAHN OT NoOJla Ha arHertara.
TAXHOTO  3ak/yeHne  oT4vacTu
CbBrMaga C Hawute pesynraTu.
Akhtar et al. (2012); Baneh et al.
(2013) cbLo nocoysart, Ye BCUYKMK
XapakTepucTukm ca 3HayuMTesiHo
NnoB/IMAHM  OT  roguHata  Ha
paxkaaHe 1 nosia Ha arHeTo.
MHeHneTo Ha Assan and
Makuza (2005); Petrovic et al.
(2011); Rahimi et al. (2014), ue
roguHata 3HavyuTeNnHo noB/MsABa
TErN0TO Ha arHetara npu paxga-
He npoTMBOpeYM Ha pesynTarta
nosiydeH B HaACTOSALLETO n3cneasa-
He. Mohammadi et al. (2010),
nocoysart, ye "oBLeTe-Malikm nvart
NPUHOC 3a (peHoTMnHaTa CTOMHOCT
Ha TMOKOJIEHNETO M CbOTBETHUTE
dhakTOpn Mexay BCAKO oarBaHe Ha
efHa oOBLa-mMalika, KOMTO He ca
reHeTUYHN No poja cu, a NOCTOSAH-
HOTO B/INAHME Ha OKosiHaTa cpe-
fa’. Hne cme Hanb/IHO CbI/1acHU €
TAX, KaKTO M C MNOCOYEHOTO OT
Assan and MaKuza (2005), konto
TBBPAAT, 4Ye pasnuuuata mexay
roguHuTe ca obuyanHo SABNEHUE,
KOeTo 0OMKHOBEHHO Ce Npu4yMHsBa
OT KOnebaHua B ycnosusATa Ha
OKOJIHaTa cpepa, KouTo ca TpyaHu
3a KOHTpO/IMpaHe.
B3anmogenctesmeto  mexay
nos*roguHa B HaweTo u3cnepnsa-
He HAMa 3Ha4YnMMO BIMSAHWE NpU
TTP, TT60 n TT90 (P>0,05), HO
3HauntesnHo nosnvaea TT30 Ha
arHetarta (P<0.05) B n3cneasaHe-
TO npoBefdeHo oT Akhtar et al.
(2012), ce nocoyBa, 4Ye BCUYKK
XapakTepuctmkn  Ha  nepuoga

the lambs.

Their finding was partially true with
our results. Akhtar et al., 2012;
Baneh et al., (2013) also noted
that all traits were significantly
influenced by birth year, lamb’s
sex.

Assan and Makuza (2005);
Petrovic et al. (2011); Rahimi et al.
(2014) found that year significantly
affected weight of lambs at birth

contradicted the result we
obtained in this study.

Mohammadi et al. (2010),
commented that “the dams

contributed to the phenotypic
value of the offspring and the
factors consistent between each
lambing of a dam, not genetic in

origin but the permanent
environmental effect”. We
absolutely agree with them,

likewise with the notes of Assan
and MaKuza (2005) whom stated
that the differences between years
are normal phenomenon that are
normally caused by fluctuations in
environmental conditions which
are difficult to control.

The interaction of sex*year in
our study have no significant effect
in BWB, BW60 and BW90
(P>0,05), but significantly affected
BW30 of lambs (P<0.05). In the
study acquired by Akhtar et al.
(2012), showed that all
preweaning traits were
significantly (P < 0.05) affected by



npegn oTbmBaHe ca 3HAYUTESTHO
(P < 0.05) noBAusAHM OT roguHa,
non m edekra Ha B3auMMOAENCT-
BME MeXxay roguHa u nos Ha
arHeTo, 3a pas/nka Hawuat pe-
3y/iTar € 4yaCTMYHO CbBMECTUM C
TEeXHWs NO OTHOLUEeHWe Ha roauHa-
Ta npu TT30, TT60, TT90), BNUA-
HMeTo Ha nona npu TT30 n TT90,
[0KaTo e(pekTbT Ha B3auMOAeNnCT-
BME Ha Noa*roguHa e CbBMeCTUM
camo ¢ TT30. 3a pasnuka oOT
Hawmna pesyntat, Tarig et al.
(2013) ycTtaHOBAiBAT 3HAYUTESTHO
B/StHAE Ha nona u rogvHata
BbpXy TEersioTo MNpu paxpaHe Ha
arHetata (nopoga ,Mengali“ ot
Benymkucran). Assan and
Makuza (2005), yctaHoBsABaT u4e
B3aMMOAENCTBMETO  non*rognHa
MMa 3HauMTEesIHO Bb3fAelncTBue
BbpXy TErs0To npu oTbuBaHe Ha
Tpu nopogu osue oT 3umbabse.

year, sex and interaction effect
between year and sex of lamb, in
comparison with our result was
partly compatible with theirs on
effect of year at BW30, BWG6O,
BW90), effect of sex at BW30 and
BW90, while in the interaction
effect of sex*year was only
compatible at BW30.

In contrast with our result was that
with Tarig et al. (2013) found
significant effect of sex and year
on birth weight of lambs (Mengali
sheep of Balochistan).

Assan and Makuza (2005), found
that the interaction of sex*year had
significant effects on weaning
weight of three sheep Breeds of
Zimbabwe.

Tabnuuya 5. CbOTHOLWEHWA Ha TENIECHOTO TErno

Table 5. Correlations of body weights

TTP/BWB TT30/BW30 TT60/BW60 TT90/BW90
Pearson Correlation 1 277 131 .282**
TTP/BWB  Sig. (2-tailed) 005 195 .005
N 100 100 100 100
Pearson Correlation 277 1 413" 317
TT/BW30  Sig. (2-tailed) .005 000 001
N 100 100 100 100
Pearson Correlation 131 413 1 352"
TT/BW6O  Sig. (2-tailed) 195 .000 .000
N 100 100 100 100
Pearson Correlation 282 317 352" 1
TT/BW90  Sig. (2-tailed) .005 001 000
N 100 100 100 100

** Kopenayusta e 3Haunma npu HuBo 0.01 level (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed)

Pearson Correlation — KoedouumeHT Ha Kopenaums Ha MnbpcbH
Sig. (2-tailed) — cbOTBETCTBALLOTO MY HMBO Ha 3HAYMMOCT

N — 6poii HabnaeHus
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CbOTHOLWEHNETO Mexay Te-
necHoto Terno (Tabnvua 5), nspa-
3Ba MHOr0 3Ha4yMMO CbOTHOLLE-
Hne (P<0.01) mexay TTP-TT30,
TTP-TT90, TT30-TT60,
TT30-TT90 mn TT60-TT90. Haii-
roNIAMOTO CbOTHOLLEHNE € MeXAay
TT30-TT60 (r=.413). Bbrnpekn 4ye
HAMa 3HauMTesSIHO CbOTHOLUEeHVEe
mexay TTP-TT60 (P>0.05), cboTt-
HOLIEHNETO €  MNOJIOXUTESTHO
(r=.131).

MOCOYEHOTO CHLOTHOLLEHME B
kHurata Ha Petrovic (2000) mexay
XapakTepucTuKuTe Ha  pacrex
CbOTBETCTBA Ha HaluMa pesynrar.
CBbp3aHM C HaWMTe KoHcTarauum
ca u 3aknodeHussTa Ha Kuchtik
and Dobe$ (2006), ye TenecHoTo
Terno npu  paxpaHe  okasBa
MOMIOXUTENHO W U3KNHOYN-TESTHO
3Haummo (P < 0.01) Bb3-aeiicTBue
BbPXYy MHOXECTBO XapakTupuc-
TUKM Ha pacTexa Ha nogobpeHunte
nopoan "Bnawka" u "MA3TOYHO-
dpusuiicka osua". PeHOTUNHUTE
CbOTHOLLUEHUS  MeXay  BCUYKU
XapakTepuUCTUKN YCTaHOBEHU OT
Baneh et al. (2013) ca nono-
XutesnHu v npu nopoga ,Ghezel”.
Caro-Petrovic et al. (2012) cbLwo
ycTaHoBSABaT MOMOXUTENTHO peHO-
TUNHO CBLOTHOLUEHWE MEeXAy paH-
HUTE XapaKTepUCTUKM Ha pacTexa
Ha nopoau “Jinncka" n "Cebpnur.
Pe3syntatnte nonyyeHn o1 Ata
(2015), ce pasnunyaBaT Masiko OT
HawmMTe, nocoyBankm cnabo A0
YMEpPEHN CBbOTHOLLIEHUA MexXay
CbOTBETHUTE XapakTepPUCTUKN U
BapupaTr Mexay MnosIoKUTesIHN OT

The correlation  between
body weights (Table 5), expressed
very significant correlation
(P<0.01) between BWB-BW30,
BWB-BW90, BW30-BW60,
BW30-BW90 and BW60-
BW90.The highest correlation was
between BW30-BW60 (r=.413).
Although there is no significant
correlation between BWB-BW60
(P>0.05), the correlation is positive
(r=.131).

Petrovic (2000) mentioned in
his book that there was a
correlation between growth traits is
agreeable in the result we
acquired. Related with ours the
findings of Kuchtik and Dobes
(2006) found that body weight at
birth showed a positive and highly
significant (P < 0.01) effect on the
majority of growth traits of
Improved Wallachian and East
Friesian.

Baneh et al. (2013) also acquired
a phenotypic correlations among
all traits were also positive in
Ghezel sheep. Caro-Petrovic et al.
(2012) likewise attained
phenotypic correlation were
positive between the early growth
traits of Lipska and Svrljig.

The result obtained by Ata (2015)
slightly differed with us, he found a
low to moderate correlations
among the respective traits and
ranged between positive from
0.505 to 0.762 and negative from -

11



0.505 pgo 0.762 n oTpuuatesiHm ot
-0.181 po -0.513 (arHeTa nopopa
"ABacwm).

n3BOAN

MBbXKUTE arHeTta ca no-Texku
OT >KEHCKUTe B paHeH eTan Ha
pactex. NonbT Ha arHeTata HAMa
Bb3gelcTeme Bbpxy TTP u TT60
Ha ardetara, HO 3Ha4YUTEsTHO
nosnunasa TT30 n TT90. NognHaTa
3HauYnTesIHo nosnnaBsa Ha
TENIeCHOTO Tersio Ha arHeTaTta npu
TT30, TT60, TT90, HO HAMa
BNnAHNe Bbpxy TTP. EekTbT Ha
B3aumopencTeme Mexay
nos*rogMHa camo okassa 3HayMMo
Bb3gelictBme npu TT30. Mo-TouHO
Ka3aHo, pa3/iMyMeTo B TEeNeCHOTO
Terno moxe pJda 6bae nopagu
npuHOCa Ha MankuTe-oBLEe 3a he-
HOTMNHaTa CTOMHOCT Ha NOKOJIeHU-
€TO U CbOTBETHUTE (PAKTOPU MEX-
Ay BCAKO oarBaHe Ha efHa oBLAa-
Maika, KOUTO He ca reHeTUYHU no
poaa cu, a NOCTOAHHOTO B/IMSHME
Ha OKo/siHata cpepga. [1onoxu-
TENIHOTO CbLOTHOLLEHME MOoJ1y4YeHo
MeXay Te/leCHOTO Ters10 Bapupa
oT r=.131 po r=.413.

0.181 to -0.513 (Awassi lambs).

CONCLUSIONS

The male lambs are heavier
than female at early growth stages.
The sex of lambs has no effect on
BWB and BWG60 of lambs, but
significantly affected BW30 and
BW90. Year significantly affect
bodyweights of lambs at BW30,
BW60, BW90 but no effect at
BWB. The interaction effect of
sex*year only show significant
effect on BW30.

Precisely, the variation in
bodyweight may be contribution of
dams to the phenotypic value of
the offspring and the consistent
factors between each lambing of a
dam not genetic in origin but the
permanent environmental effect.

A positive correlation obtained
between body weights ranges from
r=.131 to r=.413.
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PE3IOME SUMMARY

ABTOpUTE nNpeacTaBAT [AaHHM OT The authors present data from bio
M3BbPLLIEHN OModhepmeHTaunoHHM onutk | fermentation experiments to obtain a
3a nony4vaBaHe Ha mneyHokucen npoaykt | fermented milk product (kefir) of goat milk
(kedhnp) oT KO3e MNSKO C pasnnyHa KoH- | with different concentration of starter kefir
LeHTpaums Ha ctapTepHarta kyntypa (1, 2 | grain culture (1, 2 and 5%). The main
n 5%). MNMpocneaeHn ca OCHOBHUTE TexHO- | technological parameters of the
NIOTMYHM NapaMeTpu Ha npoueca — TuTpy- | fermentation  process are recorded
eMa, aKTUBHa KMCEeNUHHOCT 1 npoabimxu- | throughout the experiment: the active
Te/IHOCT Ha hbepmeHTaumaTa. Mscnepnga- | acidity, titratable acidity and the duration
Ha e AMHamukaTa Ha passutve u npexu- | of the fermentation process. During the
BAEMOCTTa Ha HasimyHata Mukpoduiiopa B | study was investigated the dynamics of
Kedhmpa u cbOoTHOWEHNETO Ha oTaenHute | development and survival of existing
MUKPOOHM rpynu B npoueca Ha cbxpaHe- | microflora in the kefir and the ratio of the
Hue po 21 geH. Cnepn aHanm3 Ha nosyye- | various microbial groups in the process of
HUTE pe3ynTaTu, e yCTaHOBEHO, Ye kedmp | storing up to 21 days. Post analysis we
C 2%-THa KOHUEHTpauus Ha 3akBackaTta e | established that the 2% kefir starting
BapuaHTbT C Hali-gobpo cboTHoweHue | culture is the variant with the best ratio
MeX[y KO/MYecTBO u3nosnssaHu kedupHu | between the quantity of the kefir grains
3bpHa 3a hepmeHTauus n napametpn Ha | used for fermentation and the microflora
MukpodpriopaTa B npoLieca Ha CbXpaHeHre. | parameters in the process of storage.

KntouoBu aymu: kecmp, Npexmss- Key words: kefir, survival of
eMOCT MVle06HV| rpynu, Ko3e MaAaKo microbial groups, goat milk

YBO/, INTRODUCTION

depmeHTHpannTe msieka ca Consuming fermented milk

efiHa wu3kunMTenHo noaxoaawa | drinks is a particularly efficient way
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doopma 3a ycBosiBaHe Ha XpaHu-
TesiHuTe cybCcTaHummn B MISIKOTO OT
efiHa CTpaHa 1 3a Bb3feicTBMe Ha
3[,paBOC/IOBHUTE  CBOWCTBA Ha
MJIEYHOKMCENUTE BakTepun BbPXY
pas3/IMyHN PYHKLMK Ha opraHmama
oT gpyra. To3n TUM NPOAYKTU ca

pesyntaT Ha ((epmeHTaums c
MJIEYHOKMCE N 6akTepun -
Lactobacillus, Lactococcus,

Leuconostoc n ap. B npoueca Ha
KOATO ce nocTturar TpaHctopma-
UMM Ha pas/IMYHUTE KOMMOHEHTM
Ha MSKOTO W Cce nosy4vyasar
MJIEYHN NPOAYKTU C HOBWU (PU3MNO-
NIOTUYHN  edpekTn, pas/iMyHn  OT
XpaHuTenHute yHKLMM Ha U3XOA-
HaTa cypoBuHa (Narendranath &
Power, 2005). OcBeH npomeHuTe B
TekcTypara, BKyca v nogobpsisaHe
Ha ycBOsiemMocTTa, (pepmeHTauus-
Ta Ha MIAKOTO MOXe Aa C/yXu 3a
cb3gaBaHe, oboraTsaBaHe WU
0CBOOOX/JaBaHe Ha HOBY MPOAYKTU
Ha OcHoBaTa Ha M/eYHuTe (OYHK-
LUMoHaHM KomMnoHeHTn (Midunitsa,
2013).

KethypbT e TpaguuuoHHa
HanuTka, pesynrar oT  [Be
dhepmeHTauumn — mneyHokucena u
aJIKOXONIHA C  Ke(hypHM  3bpHA.
Te3n 3bpHa ca C HenpaswuiHa
dopma, Bapupar no pasmep oT 1
Jo 6 mm B guamMeTbp U ce
CbCTOAT OT Ka3euH 1 resoobpasHn
KOJIOHAM  OT  MUKPOOPraHM3Mmu,
KOUTO ce pasBumBaT B CUMOMO3a
(Farnworth & Mainville, 2003).

B cbctaBa Ha KedmpHute
3bpHa B/M3aT NPEeSUMHO APOXAN,
dbepmeHTUpaWn 1 HedpepmMeHTH-
pawn nakrto3a (Candida kefir,
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of both obtaining nutrients from the
milk itself and allowing for the
healthful effects of the lactic
bacteria to work on the different
functions of the body. These type
of products are the result of the
lactic acid fermentation  of
Lactobacillus, Lactococcus,
Leuconostoc and other bacteria.
During the process of fermentation
the distinct milk components
undergo transformations, and
result in milk products with new
physiological effects, which are
different from the nutritional
properties of the starting feedstock
(Narendranath & Power, 2005).

Apart from changes in texture,
taste and improved assimilability,
lactic acid fermentation can also
create, enrich and release new
products based on the milk's
functional components (Midunitsa,
2013).

The traditional drink kefir is
the result of two distinct processes

of fermentation - lactic acid
fermentation and alcohol
fermentation with kefir grains.

These grains have an irregular
shape, vary in size from 1 to 6 mm
in diameter and contain casein and
gel-shaped colonies of
microorganisms that develop in
symbiosis (Farnworth, & Mainville,
2003).

Kefir grains are made up of
lactose fermenting yeast and
lactose  non-fermenting  yeast
(Candida kefir, Kluvveromyches



Kluvveromyches marxianus,
Torulaspora delbrueckii n
Saccaromyces Cerevisiae). [Apox-
AnTe U3Nb/HABAT BaXkHa PO BbB
bepmeHTauuaTa Ha kecpupa, no-
pagu Npov3BOACTBOTO Ha eTaHoJI
N BBLINIEPOAEH ANOKCUA.

Apyrn KOMMOHEHTM OT Harty-
pasiHaTa CUMMOMOTMYHA 3akBacka
(kedompHa rbba) ca nakTo30 qoep-
MEHTMpaLLM M/IEYHOKMCENN Me30-
UAHN 1 TepMOMUIHN MPBbUYKOBUA-
HW  Gaktepum —  Lactobacillus
(Lactobacillus casei, L. brevis,
L.acidophilus, L. kefiri), Leuconostoc
(Leuconostoc mesenteroides n Leu.
mesenteroides subsp.dextranicum),
MJIeYHOKMCENN CTPEnTOKOKU
Lactococcus (Lactococcus lactis,
Lactococcus lactis subsp. cremoris)
N OLETHO Kucenu 6akrepuu, KOUTo B
ronsaMa cTeneH onpegensar usu-
onoruyeckara LEeHHOCT MU BKYyCOBUTE
[OCTONHCTBA Ha TO3U NPOAYKT.

Bcuykn MunkpoopraHusmm ca
pasnpegeneHn B onpeaesieHo Cb-
OTHOLLEHME B CbCTaBa Ha kedwmp-
HUTE 3bpHAa N UMaT BUA, Ha NSTbTHU
Oy4KM, CbCTABEHW OT eflaCTUYHM
BellecTBa. KedmpbT e eauvH oOT
OCHOBHWUTE X MHOMO TbPCEHU
M/IEYHOKMCENN NPOAYKTW, KOWUTO
okasBaT NPOOWMOTMYHO Bb3eil-
CTBME Ha ypeBHaTa MnkKpodsiopa.

LlenTa Ha HacTOAWOTO
n3cnefsaHe e u3crneaBaHe B/UA-
HAETO Ha KOHUeHTpauuaTa Ha
cTapTepHata KynTtypa BbPXY
npexunBsaemMocTTa Ha HaMyHarta
MUKpodosiopa B Kedhyp OT  Ko3e
MNAKO W CbOTHOLUEHWETO  Ha
oTAeNHUTEe  MWKPOOHWM rpynu B
npoueca Ha cbXxpaHeHue o 21 aeH.
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marxianus, Torulaspora delbrueckii
n  Saccaromyces Cerevisiae).
Yeast have an important function

in kefir fermentation as they
produce ethanol and carbon
dioxide.

Other components of the
natural symbiotic starter culture
(fungus kefir) are lactose
fermenting mesophilic and

thermophilic lactic acid bacteria —
Lactobacillus (Lactobacillus casei,
L. brevis, L.acidophilus, L. kefiri),

Leuconostoc (Leuconostoc
mesenteroides n Leu.
mesenteroides

subsp.dextranicum), lactic acid
streptococcus Lactococcus
(Lactococcus lactis, Lactococcus
lactis subsp. cremoris) and acetic
acid bacteria, which largely

determine the physiological value
and taste qualities of this product.

All  microorganisms in the
composition of the kefir grains are
distributed in specific proportions
and have the appearance of solid
lumps made of elastic substances.
Kefir is one of the basic and most
demanded lactic acid products that
have a probiotic effect on the
microflora.

The objective of the present
work is the study of the influence of
starter culture concentration on the
survival of the microflora inside
goat milk kefir and the proportions
of the separate microbe groups
during storage up to the 21 day.



MATEPVANT N METOAON

Kato cpepa 3a ocbluecTBsBa-
He Ha (pepmMeHTaumaTa e 13nosnsBsa-
HO Ko3e MnsAko. CypoBOTO MIISAKO
npemMuHaBa npoLec Ha nactbopusa-
umna npu 85° C 3a 15 MuUHyTU U crnef
TOBa Cce oxnaxga A0 Temnepatypa
Ha hepmeHTauus (25°C).

HaTtypanHata cTtapTepHa Ky/-
Typa OT KedupHWU 3bpHa, npensa-
pUTESIHO Ce aKTMBUpa B CTEPUIHO
o6e3macneHo mnako (4o 10% ot
o6wumsa o6em) npun 25°C B npogb-
XeHne Ha 24 vaca, dunTpysa ce
3a OTCTpaHsABaHe Ha koarynupasio-
TO MJ/ISKO U Ce NMpomuBa CbC CTe-
puiHa Boga. Taka akTuBupaHute
KepMpHN 3bpHA Ce WHOKy/MpaT B
nacTbopu3MpaHo Ko3e M/ISKO U ce
NHKybupart ctatnyHo npu 25°C B
npogb/pkeHne Ha 24 vyaca go pH
4,6-4,8 1 90-100°T.

MonyyeHnaT  hepmeHTUpan
npoaykt (kedoMpHO MANSAKO) ce
cbxpaHasa npu 4°C 3a 24 yaca
cnep KOeTto e rotoB 3a AMpPeKTHa
KOHCyMmaLus.

PN3NKOXUMNYHU aHa/IN3UN —
akTuBHa kucenuHHocTt (pH) — ¢ pH-
MeTbp “Hanna” Ha dwmnTtpar ot
npobara; TuTpyema KMCcesIMHHOCT —
no TbopHep.

MnKpPOBMONOrMYHN aHaNN3K

* OnpegensiHa Ha 06wy 6poii
MUKPOOPraHM3Mn OT pas/iMyHuTe
6akTepuanHn rpynu B CUMOWO-
TUYHaATAa 3aKBacka: U3BbPLLUEHO €
andpepeHumpaHo uscnegBaHe 3a
BCAKa efiHa OT rpynute 6akrepum u
ApoXaW, yyacTeallM B CMeceHata
cTapTepHa Kyntypa. 3a noarotos-
Ka Ha MUKPOOBNONOTNYHUTE
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MATERIAL AND METHODS
The process of fermentation
is carried out in the environment of
goat milk. The raw milk undergoes
pasteurization at 85° C for 15
minutes and then is cooled to the

average temperature of
fermentation (25°C).
The natural starting kefir

grain culture is first activated in
sterile non-fat milk (up to 10 % of
total volume) at 25°C for 24 hours.

Then the culture is filtered to
remove coagulated milk, and is
washed with sterile water. The
activated kefir grains are then
inoculated in the pasteurized goat
milk, and after that are incubated
at 25°C for 24 hours up to pH 4,6-
4,8 and 90-100°T.

The obtained fermented
product (kefir milk) is stored at 4°C
for 24 hours, after which is ready
for direct consumption.

Physical-chemical analyses—
active acidity (pH) pH-meter
“Hanna” of a sample filtrate;
titratable acidity — Thorner.

Microbiological analyses

* Enumeration of the total
amount of microorganisms from
the different bacterial groups in the
symbiotic  starter  culture: a
differentiated analysis is conducted
for each of the bacterial groups
and yeast present in the mixed
starter culture. 1% tryptone water



nscneaBaHus Ha npobute e
n3nonssaHa 1%-THa TpUNTOHOBA
BO4A M MeToAa Ha MOBBLPXHOCTHO
nocsaBaHe Ha MUKPOOPraHn3MMu.
KyntnsnpaHeTo Ha Lactobacillus e
npoBegeHo Bbpxy MRS cpepa (pH
6.5 + 0.2) npn Temnepartypa Ha
NHKy6upaHe o1 30 °C B npoab/nke-
HMe Ha 3 OHW, KaTO KO/INYeCcTBOTO
UM ce oTuynTa Ype3 NOBBbPXHOCTHO
n3bposiBaHe Ha KOMOHUUTE U npe-
n3uncnssaHe kbM 1 ml nHKy6upaH
MaTtepnan. KyntmBmpaHeTto Ha
Lactococcus e W3BBLPLUEHO BBLPXY
M17 cpepa (pH 7.2 = 0.2) npwu
Temnepartypa Ha WHKybupaHe OT
30° C B npoab/ikeHne Ha 2 OHMW.
Apoxan 1 nneceHy ca KynTuBMpaHu
Ha cpepga Cabypo (pH 7.0 £ 0.2) npu
28 ° C B NpoAb/HKEHNE Ha 7 OHW.

* OnpegensHe Ha hepMeHTa-
TuBHATA aKTWUBHOCT Ha CMMOWO-
TMYHaTa cTapTepHa Kyntypa. B xoga
Ha eKcnepumeHTUTe ca NnpocnefeHu
crnefHUTe napaMmeTpu 1 nokasatenu
Ha  pepMeHTauMOHHUSA  npoLec:
KO/IMYECTBO  Ha  WHOKYy/MpaHuUTe
aKTVBHU KepmpHU 3bpHa - 1% , 2%
n 5 %, Temneparypa Ha Kyntusupa-
He, akTMBHa KucesHHOCT  (pH),
Tutpyema kucenumuHoct (°T) Ha
Koarynupasioto M/SKO, MNPOABbIIKN-
TenHoct Ha dQepmeHtaunatra (h),
o6uw, 6poii Ha MUKpoopraHu3mMuTe
(MneyHokucenu b6akTepumn n
Apoxan).

CTaTucrtunyecka obpaboTka

Pesyntatnte ca obpaboTeHu
C nomMoLLTa Ha nporpamMeH npoayKT
MS Office Excel.
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is used for the preparation of the
microbiological analyses of the
samples along with the method of
surface sowing of microorganisms.

Lactobacillus is then cultivated in
an MRS medium (pH 6.5 = 0.2) at
incubation temperature of 30 °C for
3 days. The culture’s quantity is
enumerated by surface counting of
the colonies and then re-estimated
with 1 ml incubated material.

The cultivation of Lactococcus is
done in M17 medium (pH 7.2 *
0.2) at incubation temperature of
30 °C for 2 days.

Yeast and fungi are cultivated in
Saburaud medium (pH 7.0 = 0.2)
at 28 ° C for 7 days.

* Estimation of the
fermentation activity of the starting
symbiotic culture. The following
parameters and indicators of the
fermentation process are recorded
throughout the experiment: the
quantity of the inoculated active
kefir grains — 1 %, 2 % and 5 %,
the temperature of cultivation, the
active acidity (pH), titratable acidity
(°T) of the coagulated milk, the
duration of the fermentation
process (h), the total amount of
microorganisms (lactic acid
bacteria and yeast).

Statistical analysis

The results were processed
using the software MS Office
Excel.



PE3YNTATU N OBCbXXOAHE

B xoaa Ha ekcnepuMeHTuTe ca
M3noN3BaHn 3 pas/InyHN KOHLUEHTpa-
uumn Ha kedpmpHn 3bpHa 1% , 2% n 5
% 3a nonyyasaHe Ha pepmeHTUpan
npoaykT (kedmp).

Mo Bpeme Ha hepMeHTaunOoH-
HWUS Npouec ca NpocnefeHn cnegHu-
Te napameTpu U nokasaTtenun: Tem-
nepartypa Ha Ky/TMBupaHe, akTUBHa
KNCESIMHHOCT (pH), TUTpyemMa
kncenuurocT (°T) Ha KoarympanoTo
MISIKO, NMPOAB/HKATENHOCT Ha
pepmeHTaumsaTta (h), obw, 6pori Ha
MUKpoopraHusmmute (Mse4yHokucenu
G6akTepun 1 opoxan).

AKTMBHATa KWUCEJIMHHOCT B
npoueca Ha dpepmeHTauns, niasBHo
Hamanasa [0  JoCTuraHe  Ha
npegenHo ponyctMMmara CTOWHOCT
3a pepmMeHTUpaIUs NPOSYKT.
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RESULTS AND DISCUSSION
In the course of the
experiments were used 3 different
concentrations of kefir grains 1%,
2% and 5% for the preparation of a
fermented product (kefir).

During the fermentation
process are detected following
options and parameters:

temperature of cultivation, active
acidity (pH), titratable acidity (0T)
of coagulated milk duration of
fermentation (h), the total number
of micro-organisms (lactic bacteria
and yeasts).

In the process of fermentation
active acidity gradually decreases
down to the permissible limit value
for the fermented product.

—— 1%

2%

—4&—5%

20

22 24

yac/hour

dur.1.MNMpocnegsBaHe Ha NPoOMsiHaTa B akTUBHaTa KMCENIMHHOCT (pH) Ha Kedmp B

npoteca Ha hepmeHTayms

Fig.1. Tracing the changes in the active acidity (pH) of kefir in the fermentation

process
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N npu Tpute BapuaHta npo-
LecbT Ha pepMeHTauua e 3aBbp-
leH Ao 24-tna yac. He ce Habsto-
JaBa CblyecTBeHa pasnuka B
npomMsHata Ha pH mexagy Tpute
KOHUEeHTpauun KeupHn 3bpHa.
YBenMyaBaHe Ha KOHLUeHTpauunsata
Ha kedppHUTE 3bpHa OT 2 A0 5%,
He noB/iMsABa CbLUECTBEHO Mpo-
Ob/DKMTENHOCTTa Ha  npoueca
dhepmeHTauua 0o nonyvaBaHe Ha
KpaeH NpoA4YyKT.

Mpon3BOACTBOTO Ha Kedhup e
CbNPOBOAEHO OT MJIeYHOKMCEeNa U
asiKoxosiHa doepMeHTaums, KoeTto
cb3faBa 611aronpuATHM YCNOBUSA
3a pasBuUTMETO Ha JApoxauTe,
nopagu Koeto TuTpyemarta Kuce-
JINHHOCT € efVH OT BaxHute
TEXHOJIOTUYHM  roKasatenu npu
npoun3soAcTBO Ha kedmp (KOk Tas
et al.,, 2013). [docturaHeTo Ha
onpefesieHa CTOMHOCT Ha TUTpye-
Marta KMUCEe/IMHHOCT B AuanasoHa
oT 95 pgo 100 °T e nokasaten 3a
Hanb/IHO 3aBbplleH JiepmeHTa-
LUWOHEH npouec 1 3a nosiydyaBaHe
Ha cTabuneH koarynar.

[aHHUTe oT dhur. 2 nokasear,
ye CTOMHOCTUTE Ha TUTpyemara
KACEIMHHOCT Ha 2% kedwmp, B
CbyeTaHMe C KO/M4yecTBO Kedup-
HW 3bpHa, BPEMETO Ha (pepmeHTa-
UuA M nocTurHatata MJbTHOCT U
KOHCUCTEHUMA Ha Koarynarta ca
ONTUMaJsTHM 3a n3bopa Ha KOHUEH-
Tpaumna Ha cTapTepHarta Kynrtypa.

In all three variants the
fermentation process is completed
before the 24" hour. There is no
tangible difference in altered pH
between the three different
concentrated solutions of kefir
grains. Increasing the kefir grain
concentration from 2% up to 5%
does not influence the duration of
fermentation prior to obtaining the
end product in any significant way.

The production of kefir
happens alongside lactic acid and
alcohol fermentation, which in turn
creates favourable conditions for
development of the yeast. That is
why titratable acidity is one of the
major technological indicators in
the production of kefir (Kok Tas et
al., 2013).

Fermentation is fully complete and
stable coagulate is obtained when
the fixed value of 95 to 100 °T of
titratable acidity is reached.

The data in fig.2 show that
the 2% kefir values of titratable
acidity combined with the quantity
of kefir grains, the duration of
fermentation and the obtained
density and consistency of the
coagulate are optimal for the
choice of concentration of the
starter culture.
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dur.2. NpocnegsasaHe Ha NpoMsiHaTa B TUTpyemarta KUCESIMHHOCT Ha Kedup B

npoteca Ha chepmeHTayms

Fig.2. Tracing the changes in the titritable activity of kefir in the fermentation

process

B Tabnunua 1 e npegcraBeHa
NnpexmnBaemMocTTa Ha M/Ie4YHOKuUce-
nite Gaktepuum Wn  OPOXAM B
kedpup, 3akBaceH ¢ 1, 2 n 5%-tHa
KOHLeHTpaums Ha KehupHU 3bpHa
npuv CbXpaHeHue.

The survival rate of lactic
acid bacteria and yeast in kefir,
curdled with 1%, 2% and 5%
concentrations of kefir grains in
storage is shown in table 1.

Tabnuua 1. NMpexnBAemMOoCT Ha MUKPOOHUTE TPpynu B NpoLueca Ha CbXpaHeHue Ha
kedomp, nonydeH ¢ 1,2 n 5% KoHUeHTpaLusa Ha cTapTepHaTta KynTypa

Table 1. Survival of the microbial groups in the process of storage of the kefir
prepared with 1, 2 and 5% concentration of the starter culture

Fpynun 1 neH/day 7 neH/day 14 peH/day 21 peH/day
MuUKpoopraHnamn % KOE/ml log KOE/ml log KOE/ml log KOE/mlI log
Microbial groups cfu/ml cfu/ml cfu/ml cfu/ml

1 9.5x10 8.98 3.0x10° 8.47 1.1x10° 8.04 15x10° 7.18

NakTo6Gaunnu 2 2.5x10°  9.39 2.0x10° 9.30 0.7x10° 885 1.1x10° 8.04
Lactobacilli 5 15x10°  9.18  11.5x10° 8.06 9.5x10° 7.98 7.5x10° 7.88
1 45x10°  8.65 0.9x10° 795 35x10° 654  1.4x10° 6.15

JlakTokoku 2 15x10°  9.18  7.5x10°  8.87  45x10° 865 65x10° 7.81
Lactococci 5 9.5x10°  8.98 1.4x10° 8.14 65x10° 7.81 35x10° 7.54
1 1.5x10* 518 11.5x10° 5.06 4.0x10° 460  2.0x10° 4.3

Opoxan 2  45x10° 5.65  4.0x10° 560 3.5x10° 555 25x10° 5.40
Yeast 5  65x10° 5.81 3x10° 548 2.0x10° 530 1.5x10° 5.8

B kedmp c KOHLUEeHTpauusa Ha
ctaptepHata kyntypa 1%, B
nepuoga ot 1 pgo 14 peH

The number of lactobacilli in
kefir with concentration of 1 % of

ce | the starting culture decreases by
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HabngaBa NMaBHO MOHMXaBaHe
Ha 6pos Ha nakTobaunnute, Npmob-
nm3ntenHo ¢ 0,5 log eanHuuwm.
Cnep 14 —tna go 21 geH, konu-
yecTtBoTO crnaga ¢ 1,0 log eanHum-
Lua, KoeTo rosopu 3a CTabunHocT
Ha nakrobaunnute B nbpeute 14
AHW 1 NO-CbLLECTBEHOTO UM OTMU-
paHe B nepuoga ot 14 o 21 feH.

B kedmp C KOHLUEHTpauusa Ha
3akBackara 2%, KapTuHata e aHa-
NorMyHa ¢ Tasu pasnuka, ye cra-
6MNHOCTTa Ha nakrtobauwnute ce
3agbpxa o 14 peH. Kem 21-Busa
[JEeH Ha CbxpaHeHue, HabsogaBa-
HOTO 06WO noHmxeHne e ¢ 1,35
log eguHMUN, KOETO € No-MaJsiko C
0,45 log egvHMUN B CpaBHEHME C
1%-THuA Kedomp.

B kedmp C KOHLUEHTpauusa Ha
3akBackaTta kedmp 5% OCHOBHOTO
MOHWXeHVe Ha naktobauunute ce
HabnwgaBa [0 7-Mus [EH Ha
CbxpaHeHne — 1,12 log eguHULUM.
[o 21 neH TeHaeHUMATa ce 3anas-
Ba, HO TemrnoBseTe ca no-6asHu. B
Kpas Ha nepuoga Ha CbxpaHeHue,
obLara npexmnBsaemMocT B rpynara
e 7,88 log egmHuumn. n ce pobnu-
XaBa [0 nokasatennte Ha 2%-
THUA kedomp — 8,04 log eanHULL.

Mpn 1%-THMAT Kedhmp, Hali-
CbLIECTBEHO  MOHWXaBaHe Ha
KOZIMYECTBOTO Ha  JIAKTOKOKUTE
HabngaBame mexay 7-musa un 14-
TUA OEH OT CbXpPaHeHWeTo UM — C
1,41 log eguHuuun. o 21-na aeH
oTuntame o6l cnag B 6pos Ha
nakTokokuTe ¢ 2,5 log egmuHuun.

Mpn 2%-TeH kedomp, oTynTa-
Me NnaBHO HaMasiAiBaHe Ha J1aKTo-
KOKATE Ha BCEKM 7-MW [OeH B

approximately 0,5 log units in the
period of 1 to 14 days. After 14-21
days, the quantity decreases by
1,0 log unit, which indicates the
relative stability of the lactobacilli
throughout the first 14 days and
their stagnation in the week after
that.

We get analogical results
with 2 % concentrations of kefir,
the only difference being the
stability of the lactobacilli up to the
14" day. By the 21% day of
storage, the recorded decrease of
1,35 log units is smaller by 0,45
log units from the 1% concentrated
kefir.

The most common reduction
of the lactobacilli in 5% kefir can
observed up to the seventh day of
storage — 1,12 log units. This
tendency remains up to the 21°
day, but at a lower speed. By the
end of the storage period, the
average survival rate in the group
is 7,88 log units and approximates
the indicators of 2% kefir — 8,04
log units.

With 1% kefir the most
substantial  reduction of the
lactococci can be observed
between the 7" and 14" day of
storage — 1,41 log units. An
average reduction of 2,5 log units
can be reported up to the 21° day.

With 2% kefir we see a
gradual reduction of lactococci
every 7" day in the range of 0,22
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rpaHuymte ot 0,22 o 0.84 log
eouHVUM OO0 KpalHus CpoK Ha
CbxpaHeHue. Cnen 21-na peH
KNeTkTe ca HamasienM obulo ¢
1,37 log eguvHuun, kato OpOAT
YXM3HECNOCOOHN NTakToKOkM e 7,81
log eanHMUM.

B npobarta ¢ 5%- TeH kedomp,
No-akKTMBHO OTMUPAHE Ha KNeTKu
ce ycTaHoBsiBa [0 7-MuA [eH Ha
CcbxpaHeHue — ¢ 0.84 log eguHuun.
B nepuoga po 21-ua geH kapTuHa-
Ta e aHa/iormyHa c Tasnm B 2%-
THUA Kedmp, Kato B Kpasd Ha
CbXpPaHEHNEeTO, OGPOSAT XM3HEeCNo-
COGHN KNeTkun e 7,54 log egmuHuLN.

OT TpuTe OCHOBHW WK3cnea-
BaHW rpynu, obpasysaliy MUKPO-
dnopata Ha kKedmpa, ApoxauTe
nokassart Hali-gobpa ycTonumBocCT.
3arybata Ha knetkm B 1%-THuSA
kedoup B Kpas Ha Ccpoka Ha
CbxpaHeHue e 0,88 log eanHuLM,
cnegBaH oT 5%-THUA kedmp C
0,63 log eguHuumM n 2% -THUA
kecpup ¢ 0,22 log egnHnum.

N B Tpute npobu Hau-
YyBCTBUTE/IHO € TMOHWXEHNETO B
6pos Ha KNeTkn oT 7-Musa fo 14-us
[eH Ha CbXxpaHeHue.

N3BO4AN
Cnep aHanu3 Ha noJsiyyeHuTe
pes3yntatn,  ycTaHOBUXMe,  ye

kedpup ¢ 2%-THa KOHUEeHTpaunsa Ha
cTapTepHaTta KynTypa € BapuaHTbT
C Hal-406pPO CLOTHOLWIEHNE MEXAY
KO/INYEeCTBO M3MN0JI3BaHN KerpHM
3bpHa 3a (pepMeHTauus v napa-
MEeTpU Ha MUKpodpiopaTa B npote-
ca Ha cbxpaHeHue. lNpn 1%-THNA
kKetbyp He ce HabnwpgaBa BMCOKa

to 0,84 log units until the storage
deadline. After the 21% day the
cells have gone down to 1,37 log
units, the surviving amount of
lactococci approximating 7,81 log
units.

Inside the 5% kefir sample a
more active cell death is observed
up to the 7™ day of storage — 0,84
log units. Up to the 21% day the
figures remain the same as the
ones of the 2% kefir sample, but at
the end of storage the number of
surviving cells is 7,54 log units.

From the three studied
groups that comprise the kefir's
microflora, yeast demonstrate the
strongest endurance of them all.
Cell death in 1% kefir at the end of
the storage period is 0,88 log
units, followed by 5% kefir with
0,63 log units and 2% kefir with
0,22 log units.

In all three of the samples
the most substantial reduction is
observed between the 7" and 14"
day of storage.

CONCLUSIONS

Post analysis we established
that the 2% kefir starting culture is
the variant with the best ratio
between the quantity of the kefir
grains used for fermentation and
the microflora parameters in the
process of storage.

With 1% kefir microorganisms do
not show strong endurance and in
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YCTOMUYMBOCT Ha MUKpoOopraHusammu- | some groups cell death is twice as
Te U B HAKOWM rpynu 3arybarta Ha | much as in 2% kefir.

XVBUW KIETKN € 2 NbTU No-BUCOKa
OoT Tasn B 2%-THMA kecpup. B
npobute kedmp ¢ 5% KoHueHTpa- | In the 5% kefir samples the use of
LUMA Ha 3akeBackarta, usnonssaHoto | double the amount of kefir grains
ABOMHO no-ronamo  konmyectso | for fermentation did not lead to the
KethypHn 3bpHa 3a hepmeHTaums | expected results of less time for
He pagoxa o4vakBaHuA edphekT 3a | the production of the end product,
CbLleCTBEHO HamasnsBaHe Bpeme- | nor did it indicate a richer
TO 3a nosiyyaBaHe Ha KpaeH npo- | quantitative microbiotic picture.
OYKT 1N He rnokasaxa no-gobpa wu
6orata B KO/IMYECTBEHO u3paxe-
HVe MukKpobunasiHa kapTuHa.
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PE3IOME SUMMARY

MneyHuTe nNpoOAyKTM Ca OCHOBEH Dairy products are a major source
W3TOYHUK Ha BUONOrMYHO akTMBHM komno- | of biologically active components and
HEHTM N ecTecTBEeH M3TOYHMK Ha TpaHc | natural source of trans fatty acids.
MacCTHW KncenuHu. HacTosweTo npoyysa-
He uenn ga ce ycTaHoBM CbabpXaHmeTo | This study aims to determine the content
Ha ecTeCTBEHV TpaHC MacTHW kucenuHu, | of natural trans fatty acids, bioactive and
61ONOrMYHOAKTUBHU N aHTUKaHLEeporeHHn | anti-cancer components in white cheese,
KOMMOHEHTU B 65710 canamypeHo cupeHe | made from cow's milk from different
noslydeHo OT KpasBe MJ/IAKO OT pasnmyHn | manufacturers, as well as to evaluate the
npovssBoguTenun, kakto un pa oueHu | fatty acid composition of fat fraction as a
MacCTHOKMCE/IMHHUA CbCTaB Ha MasHuHa- | healthy source in human nutrition
Ta, Karto 34paBOC/IOBEH W3TOYHUK MpK
XpaHeHeTo Ha YoBeka

O6L0TO CbAbpXaHMe Ha TpaHC The total content of trans fatty acids
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MacTHM KUCE/IMHW B CuUpeHata Bapupa
npu pasnuyHute npomssogutenn ot 3,85
no 4,53 g/100g masHuHa, 06yCcnoBEHO
OCHOBHO OT CbAbpXaHWeTO Ha TpaHc
BakceHoBarta KucenuHa, Yneto KosmyecT-
BO Bapupa mexagy 45 n 57% oT o6uoTo
CbbpXaHne Ha TpaHC MacTHU KMCESIUHU.
KoHueHTpaunsata Ha CLA B u3cnensaHu-
Te cupeHa npu yetupumara npousBoau-
Tenute e nog 1 g/100g masHuWHa, Kato
KOHLleHTpauuaTa npyu cmpeHaTa nonyyeHn
npyM 4YeTBbPTMSA MNpPOM3BOAMTEN € Hail-
BMcoka-0,96 g/100g masHuHa. KonuyecT-
BOTO Ha omera-3 MacTHUTE KUCEe/MHU B
nscneaBaHuTe obpasum e < 1 g/100g mas-
HMHA 1N Ha omera-6 MacTHWUTE KUCEeNUHU
oT 2,36 Ao 3,14 g/100g ma3HuHa.

3a KayecTBeHarta OLleHKa Ha macT-
HaTa hpakums ca BK/IIOYEHM NokasaTenu-
Te NUNuAeH npeBaHTBEH CKOp, aTepore-
HeH 1 TPOMOBOreHeH MHAEKC U CbOTHOLLe-
HMETO Mexay Xunep- u Xurnoxosnecrepo-
NEeMUYHM MACTHU KUCeNWHW. JINuAHUAT
NpeBaHTUBEH CKOP € Hal-HUCBHK npu
yeTBbLPTUSA NpomssoautTen — 29,19 g/100g
NPOAYKT, aTeporeHeH ” TpomboreHeH
WHOEKC npu cuvpeHata OT  BTOpuA
npoussogutesn, cboTBeTtHo 2,37 u 2,95.
WN3cnepBaHnTe 6enun canaMypeHn cmpeHa
Ce XapaktepusupaT KaTto XpaHuTeneH
NPOAYKT C HUCKO CbAbpXaHWe Ha TpaHC
MacTHu kucenuHm (ot 0,27 po 0,63 g/100g
NpoAyKkT) W BUCOKO CbAbpXaHWe Ha
HacuTeHn mMacTHu kucenunHn (ot 10,02 no
15,27 g/100g npoaykT).

KntouoBn aymn: cupeHe, TpaHC
MacTHu KnucenuHu, CLA, omera-3, omera-6

YBO/,

TpaHc-MacTHU K1cesnHN BbB
BUCOKM KOHLIeHTpauuun ysennyasat
KOHUeHTpaunaTa Ha LDL-xonecte-
pona v NoHmxasaT CbAbpXaHNeTo
Ha HDL-xonecTtepona B KpbBTa B
CpaBHeHMe Npu XpaHeHe C BUCOKO
CbAbpXaHne Ha LMC MOHOHeHacu-
TEHN MACTHU KUCENWHU WUAN NONU-
HEHACUTEHN MAacCTHU  KUCENINHW.
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in the white brine cheese varies from 3.85
to 4.53 ¢/100g fat from different
producers, determined mainly by the
value of trans vaccenic acid, which varried
between 45 and 57% of the total content
of trans fatty acids.

The concentration of CLA on the studied
cheeses at three manufacturers is less
than 1 g/100g fat, except for cheeses
produced in the fourth producer with a
concentration — 0.96 g / 100g fat. The
amount of omega-3 fatty acids in the
analysed model it is < 1 g / 100g fat and
omega-6 fatty acids from 2.36 to 3.14 g /
100g fat.

For qualitative assessment of the
fat fraction, indicators as lipid preventive
score atherogenic and thrombogenic
index and the ratio between hyper and
hypocholesterolemic fatty acids have
been included. The lipid preventive score
is the lowest in the fourth producer - 29.19
g/100g  product, thrombogenic and
atherogenic index at the cheeses of the
third producer, respectively 2.37 and 2.95.

The analysed white brined cheese were
characterized as foodstuffs with a low
content of trans fatty acids (from 0.27 to
0.63 g/100g product) and a high content
of saturated fatty acids (from 10.02 to
15.27 g/100g product).

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

INTRODUCTION

Trans-fatty acids in high
concentrations increase the
concentration of LDL-cholesterol
and decreasing the content of
HDL-cholesterol in blood as
compared with feeding with a high
content of cis monounsaturated
fatty acids or polyunsaturated fatty
acids. The food intake of trans fatty



XpaHUTENHUAT NpueM Ha TpaHC
MacCTHWU KucenvMHu Tpsibea fga 6bae
[0 4% OT eHepruiHug npuem, npu
MO-BMCOKWN KOHLEeHTpauuu ot 5 Ao
6% OT AHEBHUA eHeprueH npuem
HapacTBa CcbAbpaHneto Ha LDL-
XoniecTeposia U ce MNoHWXaBa Cb-
ObpXaHneTto Ha HDL-xonectepona
B KpbBTa. CbAbpXaHMETO Ha
TpaHC MacTUHU KMCENWHN B MJIeY-
HUTE MasHWHW Bapupa B 3aBUCKU-
MOCT OT Ce30Ha, palioHa Ha OT-
rnexgaHe u pas/MyHUTE XpaHu-
TENHN NPaKTUKN 3a OTr/exaaHeTo
Ha XuBOTHUTE. Te Bapupatr B
AnanasoHa oT 2 go 8% (Hay et al.,
1970, Larque et al, 2001,
Mozaffarian et al., 2006).
MpeobnagaBalMAT N3TOYHUK
Ha CLA npu xpaHeHeTo Ha yoBeKa
ca npegn BCUYKO XpaHUTENHUTe
NPOAYKTU OT MPEXUBHUTE XWMBOT-
HU. MneyHutTe npoaykKTn Oocuryps-
BaT okono 70% oOT npuema Ha
CLA, a npoayktute OT roBexXAao
Meco ocurypasar okosno  25%
(Ritzenthaler et al., 2001). Pa3nuu-
HUTe n3omepu Ha CLA ce cbabp-
Xar B MasHWHUTE OT MPeXunBHUTE
XUBOTHU, HO CLA nsomepsbT 9¢,11t
e npeobnagasauata gopma, yne-
TO CbAbp)XaHue e okono 75-90%
OT 06WoOoTO cbabpxaHne Ha CLA
(Bauman et al., 2003).
CbvaobpxaHneto Ha 6uono-
TMYHO aKTUBHW KOMMOHEHTU B
M/IEYHUTE NPOAYKTU 3aBUCU OT
Ha/IMYNETO MM B CypOBOTO MJISKO
N TEXHONOMMYHUA MPON3BOACTBEH
npouec. Dankow et al. (2015) un3-
cneppart BNUAHMETO Ha gobaBkarta
Camelina sativa B xpaHeHeTO Ha
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acids should be within 4% of the
energy intake, at higher
concentrations from 5 to 6% of the
daily energy intake increased
content of LDL-cholesterol and
decreases the HDL-cholesterol in
the blood.

The content of trans fatty acids in
dairy fat varies depending on the
season, the area of cultivation and
various dietary practices of raising
animals.

They vary in the range from 2 to
8% (Hay et al., 1970, Larque et al.,
2001, Mozaffarian et al., 2006).

The predominant sources of
CLA in human nutrition are
primarily food products from
ruminants. Dairy products provide
70% of the intake of CLA, and beef

products provide about 25%
(Ritzenthaler et al., 2001).
The various isomers of CLA

contained in the fat of ruminants,
but CLA isomer 9c, 11t is the
predominant form, the content of
which is about 75-90% of the total
content of CLA (Bauman et al.,
2003).

The content of bioalogically

active components in  dairy
products depends on their
presence in raw milk and

technological production process.
Dankow et al. (2015) investigated
the influence of the additive
Camelina sativa in the feeding of



OoBLe, B pes3yntrar Ha KoeTo ce
oboraTAiBa MJsileyHata MasHuHa C
MOHOHEHaCUTEHN MacCTHU Kucenu-
HUW, BKIOYUTENHO TpaHc MUFA n
NoJINHEHACUTEHN MACTHWU Kucenu-
HN B CYpOBO MJISIKO N B NMPOU3BEX-
[AaHOTO Kucesio MNAKO, AOpW cnep,
21 AHW Ha CbxpaHeHue B Xnapun-
HUK. [lpoueHTBLT Ha cnperHarute
oveHn Ha C18:2 — kucenuHa Ha-
pactBaT Hag 3 NbTU. YBE/INYEHUAT
Oan  Ha  OMOJIOTMYHOAKTUBHUTE
KOMMOHEHTM B  MJ/IAKOTO  He
npegu3BnKBa HWKaKBM NPOMEHWN B
KNCENWHHOCTTa, KOHCUCTEHUUATA,
ugeta, BKyca M apomMara Ha
NnoJsly4eHOTO KNCENOo MJISKO.

MneyHnTe MasHUHW OT KpaBu
XpaHeHn c TpeBa wIu 6060BU
cunaxm wumat no-6saronpuATeH
XpaHUTesNieH CbCTaB B CpaBHEHMe
C KpaBW XpaHeHu C uapeBUYeH
cunax. HepgoctaTbK Ha nbpBarta
M/IeyHa Ma3HMHa € MO0-/1IECHOTO
okucrnieHne. CbCTaBbT Ha MJIEYHU-
Te MasHWHW e pe3ynTar OT C/I0XHU
B3aMMOENCTBUSA Ha pasnyHuTe
BUAOBE  oypaxu, KUBOTUHCKM
dhakTopn 1 hakTopn Ha OKoNHaTa
cpefa, kato Tuna Ha dypaxa e
camMO efuH  OT  efleMeHTuTe
BNMSAELIN BBbPXY KayecTBOTO Ha
MneyHnte wmasHuHu (Kala€¢ and
Samkova, 2010).

HacTosweTo npoyusaHe uenu
[la ce yCTaHOBM CbAbpPXaHWETO Ha
€eCTeCTBEHWN TpaHC MacTHU Kucenu-
HW, BMOMIOrTMYHOAKTUBHU N aHTUKaH-
LLepOreHHN KOMMOHeHTNn B 645710
ca/laMypeHO CupeHe Mnosly4eHo OT
KpaBe M/ISIKO OT pasnnMyHu NPoOu3BO-
AVTENU, Kakto U Aa OueHuW MacTHO-
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sheep, resulting in enriched milk
fat with monounsaturated fatty
acids including trans MUFA and
polyunsaturated fatty acids in the
raw milk and manufactured yogurt,
even after 21 days of storage in a
refrigerator.

The proportion of the conjugated
diene of C18: 2 — acid increased
more than 3 times. The increased
proportion of the biologically active
components in the milk did not
produce any changes in acidity,
texture, color, flavor and aroma of
the resulting yogurt.

Milk fat from cow's fed on
pasture grass or legume silages
have more favorable nutritional
composition compared to cows fed
with corn silage. A disadvantage of
the first milk fat is more easily
oxidized.

The composition of milk fat is the
result of complex interactions of
different types of feed, animal
factors and environmental factors
such as type of feed is only one
factor influencing the quality of milk
fat (Kala¢ and Samkova, 2010).

This study aims to determine
the content of natural trans fatty
acids, bioactive and anti-cancer
components in white cheese made
from cow's milk from different
manufacturers, as well as to
evaluate the fatty acid composition
of fat as a healthy source in human



KUCENIMHHUSI CbCTaB Ha MasHMHaTa,
KaTo 3/1paBOC/IOBEH W3TOYHUK Mpu
XpaHEeHeTo Ha YoBeKa.

MATEPVANT N METO4U

N3cnepsaHn ca 6esv cana-
MYpPEHM CUPEHA OT YeTUPKU pasnny-
HU NPON3BOAUTENSA OT KpaBe Ms-
KO (4 6posi) 3a MaCTHOKUCE/SIMHEH
CbCTaB N 3a YyCTaHOBABaHe Ha
CbAbpPXaHMETO Ha TpaHC MacTHU
KMCENUHN, BMOJIOTMYHO aKTUBHU U
aHTUKaHUeporeHHn cybcTaHuun B
mMacTHaTa (ppakuma. EkcTpakumsaTta
Ha o6 MnNuan e n3BbpLlleHa no
MeToga Ha Roese-
Gottlieb(A.O.A.C, 2000),
nocpencTsomM ANeTnnoB n
neTposieeB eTep W nocreaBawo
MeTuMpaHe C nomMowta Ha
HatpueB  metmnat  (CH3ONa,
Merck, Darmstadt) n cyweHe c
NaHSO,4.H,O. MeTunoBute ectepu
Ha macTHuTe kucesnvHn /FAME/ ca
aHanIM3npaHn ¢ noMoLyTa Ha rasoB
Xpomarorpacd Shimadzu-2010
(Kioto, Japan) cHabgeH cC
N1aMbyHO-NOHMU3ALUNOHEH  [eTek-
TOp M aBTOMaTUYHA VHXEKLUWNOHHA
cuctema (AOC-2010i). AHa/IM3bT €
M3BBbPLUEH Ha KanunspHa KosioHa
CP 7420 (100m x 0.25mm
1.d.,0.2um film, Varian Inc., Palo
Alto, CA). 3a Hocew, ras e
13Mon3BaH BOAOPOA, a kaTo make-
up ras-asotr. [lporpamupaH e
pexumMm Ha newra Ha 4eTupu
CTBINKM — HaYasIHaTa Temnepatypa
Ha kosioHaTa — 80°C/min, KosTO ce
nogavpxa 3a 15 min, cneg Koeto
HapacTtBa ¢ no 12°C/min go 170°C
n ce nogavpxa 3a 20 min, cneasa
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nutrition.

MATERIAL AND METHODS

Were examined white brined
cheese of four different
manufacturers than cow's milk (4
pieces) for fatty acid composition
and establishing the content of
trans fatty acids, bioactive and
anti-cancer substances in the fat
fraction.

The extraction of the total lipids
was done by the method of Roese-
Gottlieb (A.O0.A.C, 2000), with
diethyl and petroleum ether and
subsequent  methylation  with
sodium  methylate  (CH3ONa,
Merck, Darmstadt) and dried with
NaHSO4.H20. The fatty acids
methyl esters /FAME/ were
analyzed with the aid of gas
chromatograph Shimadzu-2010
(Kyoto, Japan) equipped with a
flame ionization detector and
automatic injection system (AOC-
2010i). The analysis was made on
a capillary column CP7420 (100m
x 0,25mm i.d., 0,2um film, Varian
Inc., Palo Alto, CA), with carrier
gas-hydrogen and make-up gas -
nitrogen.

Programmed mode is the furnace
of four steps the initial
temperature of the column
80°C/min, which was maintained
for 15 min, then increase at
12°C/min to 170°C and maintained
for 20 min, should a new increase



HOBO noBuwaBaHe ¢ 4°C/min go
186°C 3a 19 min n go 220°C ¢ no

4°C/min O npuk/yYBaHe Ha
npoueca.

KayecTBeHata oOuUeHKa Ha
MacTHaTa  (opakuuMs  BK/IOYBa

cnegHUTe nokasartenu: JvnuaeH
NpeBaHTUBEH CKOP, aTeporeHeH u
TpomboreHeH nHgekc (Ulbricht and
Southgate, 1991), CbOTHOLLEHMETO
MeXay Xunep- nU XuMnoxosecTtepo-
NIEMUYHU MACTHU KUCENUHN, TPaHC
MacCTHM KUCENMHN N KONIMYECTBOTO
Ha HaCcUTEHUTE MacCTHU KUCEJIMHU
(Regulation (EC) No 1924/2006).
Nc= on +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+0.5xPUFA 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)
[aHHuTe ca obpaboTeHu Mo

metToaunTe Ha BapnaunoHHaTa
CTaTUCTUKa nocpeacTtsom
CTaTUCTN4YeCKnA nakeTt Ha

KoMmnioTbpHata nporpama EXCEL
2010.

PE3Y/ITATN N OBCbXAAHE
N3cnepgaHute 6enu canavy-
peHu crpeHa ce xapakrepusunpar c
nenesiHo cvAabpXaHue ot 7,31 Ao
7,83%. banoto canlamypeHo
CYpeHe OT npoun3BoauTeN 4YeTupu
€ C Hal-HUCKO CbAabpxaHue Ha
6entbk — 12,55% u MasHuHK —
13,49% (Tabnmua 1).
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of 4°C/min to 186°C for 19 min and
up to 220°C with 4°C/min to
complete the process.

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

LPS= FAT +2x SFA- MUFA- 0.5 PUFA
Al=12:0+ 4x14:0 +16:0
[[EMUFAs+PUFA n6+PUFA n3]
T1=(14:0+16:0+18:0)/[
0.5x3>MUFAs+0.5%PUFA 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 obtained data were

statistically processed with
Statistica for Windows 2010
software.

RESULTS AND DISCUSSION

The studied white brined
cheese is characterized by ash
content from 7.31 to 7.83 percent.
The white brined cheese maker's
four is with most low protein —
12.55% and fat — 13.49% (Table
1).



Tabnmuya 1. PM3MKOXMMUYEH CbCTaB Ha 05710 ca/laMypeHO CUpEHe OT KpaBe

MJISIKO, NOJTYYEHO OT YETUPU NPOU3BOJ,

nTenn

Table 1. Physicochemical composition of white brined cheese made from cow’s

milk from four producers

Bnara, % CB,% [enen, % Ma3HuHU, % MNpoTeuvH, %

Humidity, % TS, % Ash, % Fat, % Protein, %
MNpoussoauTen 1 X 56,22 43,78 7,31 19,95 24,68
Producer 1 SD 4,80 4,80 0,14 0,92 0,19
Mponzsoauten 2 X 59,28 40,72 7,35 15,50 26,66
Producer 2 SD 1,19 1,19 0,07 5,09 0,11
Mponssoauten 3 X 54,59 45,41 7,83 15,80 26,42
Producer 3 SD 2,28 2,28 0,28 2,83 1,16
MpoussoauTen 4 X 61,43 38,36 7,55 13,49 12,55
Producer 4 SD 3,36 3,67 0,61 0,89 0,78

MacCTHOKUCENUHHUAT CbCTaB
e BaXkHa XapakTepucTuka Ha mac-
neHata pakums 3a onpenenisHe
Ha CbAbPXAHUTO Ha TpPaHC MacT-
HU KNCEJIMHN 1 BUOMOTMYHOAKTUB-
HW KOMMOHeHTU. OT yeTupuTe npo-
n3BoauTeNs Ha 6a510 canamypeHo
CUpPEHe, HaCUTEHUTE MacCTHU Kuce-
JIVHU Ca B Ha-BUCOKO KOSIMYECTBO
npn nvpeusa — 73,44 g/100g mas-
H/HA W Hal-HMUCKa KOHLeHTpauus
Ha MOHOHeHacTuHeTun — 22,32 u
nonnHeHacuteHute — 4,20 g/100g
Ma3HMHa. O6LOTO CbAbpXaHue
Ha TpaHC-MacTHUTE KUCE/IMHU B
n3cneaBaHuTe cupeHa Bapupa oT
3,08 go 4,53 ¢g/100g masHuHa.
Owmera-3 MacTHUTE KUCe/NHN ca B
KOHUeHTpauus nog 1 g/100g mas-
HWHa, C U3K/IIDYEHNE Ha CupeHaTa
npoun3seneHn OT TpeTus NpPoun3Bo-
anten — 1,04 g/100g masHWHa.
Owmera-6 macTHUTe KucenvHu ca B
AnanasoHa ot 2,36 go 3,14 g/100g
Ma3HuHa. CbOTHOLLEHMETO Mexay
ABeTe rpynn MacTHU KUCENIUHU e

Fatty acid composition is an

important feature of the lipid
fraction to determine the content of
trans fatty acids and

biologicalactive components. Of
the four producers of white brined
cheeses, saturated fatty acids are
in the highest amount in the first —
73.44 g/100g fat and low
concentration of monounsaturated —
22.32 and polyunsaturated — 4.20
0/100g fat.

The total content of trans-fatty
acids in the analysed cheeses
ranges from 3.08 to 4.53 g/100g
fat. Omega-3 fatty acids are in a
concentration of less than 1
g/100g of fat, with the exception of
the cheeses produced by the third
producer- 1,04 g/100g fat.

Omega-6 fatty acids are in the
range of 2.36 to 3.14 g/100g fat.
The ratio between the two groups
of fatty acids is from 2.34 in the
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oT 2,34 npn TpeTtua nponssoanten | third producer to 3.57 second, and
[o 3,57 npu BTopus, crneposarern- | therefore it has a low risk factor
HO TO € C HUCBK puckoB doakTop | (factor <5).

(dpakTop e <5).

Tabnmua 2. MacTHO KMCE/IMHEH CbCTaB Ha 6510 caslaMypeHO CMpeHe OT KpaBe
Misiko (g/100g MasHKHa), NoAYyYeHO OT YeTUPU NPOU3BOANTENN

Table 2. Fatty acids composition of white brined cheese made from cow’s milk
(9/100g fat) from four producers

MacTHa Mpoussoauten 1 [Mpoussogunten 2 [Npoussoguten 3 TlMpowussoaunTten 4
KucenmHa Producer 1 Producer 2 Producer 3 Producer 4
Fatty acid X sd X sd X sd X sd

C12:0 3,59 0,87 3,93 0,13 3,78 0,37 3,50 1,00
C14:0 10,93 1,52 9,82 074 1069 0,13 11,08 0,38
C16:0 3036 053 2682 173 27,55 198 31,03 3,23
C18:0 12,35 0,23 13,18 1,94 1219 112 8,83 1,91
C18:1n-9 15,95 2,34 1724 092 1628 087 17,81 224
C-18:1t11 1,42 0,08 1,99 0,26 2,45 0,32 2,20 1,60
C18:2n-6 1,85 0,09 1,98 0,27 1,29 0,04 1,50 0,16
C18:3n-3 0,78 0,00 074 0,04 0,87 0,01 0,45 0,05
C18:3n-6 0,07 0,00 0,09 0,01 0,08 0,01 0,05 0,02
C20:3n-6 0,09 0,00 0,09 0,01 0,07 0,01 0,08 0,05
C20:4n-6 0,09 0,00 014 0,04 0,07 0,00 0,15 0,01
C20:5n-3 0,05 0,00 0,07 0,00 0,08 0,01 0,09 0,05
C22:5n-3 0,04 0,01 0,06 0,01 0,08 0,01 0,13 0,07
C22:6n-3 0,00 0,00 0,00 0,00 0,00 0,00 0,05 0,04
SFA 73,44 2,61 7039 028 71,11 058 71,16 443
MUFA 22,32 2,40 2480 039 2415 0,76 2445 2,82
PUFA 4,20 0,17 471 0,07 4,61 0,08 3,85 1,02
3 C-18:1TFA 3,15 0,09 4,02 0,42 453 0,45 3,08 1,91
sn-3 0,89 0,01 0,88 0,03 1,04 0,02 0,82 0,31
3 n-6 2,88 0,11 314 025 2,43 0,01 2,36 0,25

> n-6/~n-3 3,25 0,10 3,57 0,40 2,34 0,04 3,16 0,90
CLA 9c,11t 0,71 0,04 0,92 0,26 0,95 0,56 0,96 0,66
> CLA 0,85 0,06 1,12 0,30 1,65 1,08 1,13 0,73

OcHoBHUTE npeacTaBUTENN The main representatives of
Ha HacUTeHUTe MacTHW KUCeNWHW, | saturated fatty acids, which are
KOUTO MMaT OTHOLIEeHMe KbM Xpa- | relevant to human nutrition are
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HEHETO Ha 4oBeka ca JslaypuHoO-
Bara (C12:0), mMwupuctmHoBata
(C14:0) kncenuHa, naMMUTUHOBA
(C16:0) n cTeapuHoBa KucesnMHa
(C18:0). MNpu BTOPUAT NpOM3BOAU-
Ten, 6ennte casiaMypeHn cupeHa
ce xXapakTepusuparT C Hall- BUCOKa
KOHLEeHTpauMa Ha naypuvHoBa U
cTeapuHoBa KUcesMHa, CbOTBETHO
3,93 n 13,18 ¢g/100g masHuHa,
[0KaTo Npy YeTBbPTUAT NPOU3BO-
AnTen, nosly4eHoOTO CUpeHe ¢
6orato Ha mupuctnHosa — 11,08
g/100g Ma3HMHa 1 na/iIMMTMHOBA —
31,03 g/100g Ma3HMHa KUCENMHN.
OnevHoBaTa KuCenuHa B u3cnepg-
BaHMTe ob6pas3un e B Hal-BMCOKa
KOHUeHTpauMs npuv  4YeTBbpTUA
npoussoguten - 17,81 ¢g/100g
Ma3HWHa. TpaHC BakceHoBaTta Ku-
cesiHa npu pasnnyHuTe NpousBo-
autenn Bapupa ot 1,42 po 2,45
g/100g ma3HuHa, KoeTo e obycno-
BEHO OT XPaHWUTENHUSA PEexXuM Ha
XUBOTHUTE. JIMHOMOBaTa KUCeu-
Ha B M3cefBaHuTe KallkaBa/n € B
AnanasoHa ot 1,29 o 1,95 g/100g
mMasHuHa (Tabnuua 2), pokarto
CbAbpXaHMeTo Ha anda v rama
JINHONIEHOBATAa KuCenvHa e cpas-
HATENHO efHaKBO W MNpU YeTupu-
mMaTta npoussogutensa. CnperHara
NIMHOMOBa KUCesiMHa € C  Hal-
HMCKa KOHLEeHTpauusa npu nbpeus
npoussognten — 0,71 ©n Hawn-
BMCOKa NPW YeTBbPTUAT MPOU3BO-
anten — 0,96 ¢g/100g masHuHa.
O6uoTo Konnyectso Ha CLA wu3o-
MepU e Hah-BUCOKO Mpu TpeTuaT
npounssoguten — 1,65 g/100g mas-
HUHA N Hal-HUCKO Npuv NbpBUA —
0,85 g/100g masHuHa.

lauric (C12:0), myristic (C14:0)
acid, palmitic (C16: 0) and stearic
acid (C18:0).

In second producer, white brined
cheese are characterized by the
highest concentration of lauric and
stearic acid, respectively 3.93 and
13.18 ¢/100g fat, while the fourth
producer, the received cheese is
rich of miristic — 11.08 g/100g fat
and palmitic — 31.03 g/100g fat
acids.

Oleic acid in the tested sample is
in the highest concentration in the
fourth producer — 17.81 g/100g fat.

Trans vaccenic acid at different
manufacturers vary from 1.42 to
245 g 100g fat, which is
determined by the diet of animals.

Linoleic acid in analyzed white
brined cheeses ranges from 1,29
to 1,95 g/100g fat (Table 2), while
the content of the alpha and
gamma linolenic acid is relatively
equally in four producer.

CLA is the lowest concentration at
the first producer — 0.71, and the
highest in the fourth producer —
0,96 g/100g fat.

The total amount of isomers CLA
is highest in cheese from third
producer — 1.65 g/100g fat and
lowest in the first — 0.85 g/100g
fat.
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KayecTBeHata oOuUeHKa Ha
MacTHaTa (ppakuma e HanpaseHa
Bb3 OCHOBa Ha criefHuTe nokasa-
Tenn. UNUAeH  NpeBaHTMBEH
CKOp, aTeporeHeH n TpomoboreHeH
NHOEKC N CbOTHOLLUEHMETO Mexay
XUNnep- N XMUrnoxosnecteposieMUyHN
MacTHU kKncenunHn (Taénuua 3).

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

Tabnumua 3. KauecTBeHW nokasaTtesnim Ha MacTHaTta hpakuns B 65710 caslamypeHo
CupeHe OT KpaBe MJISIKO, MO/TyYeHO OT YeTUpU NPOn3BOAUTENN

Table 3. Quality indicators of fat fraction composition of white brined cheese
made from cow’s milk from four producers

MNokaszaten Mpoussoauten 1 Tlpoussoguten 2 T[lpoussoanten 3 [llpoussogurten 4
Indicator Producer 1 Producer 2 Producer 3 Producer 4
X sd X sd X sd X sd
LPS
(9/ 100g product) 44,34 0,51 33,14 11,02 34,12 6,40 29,19 3,20
Al 2,95 0,53 2,37 0,18 2,58 0,01 2,85 0,57
Tl 3,46 0,33 2,95 0,07 3,00 0,02 3,21 0,55
h/H 0,46 0,07 0,56 0,07 0,49 0,00 0,49 0,09
TFA
(9/ 100g product) 0,63 0,05 0,63 0,27 0,72 0,20 0,40 0,23
SFA+TFA
(g/ 100g product) 15,27 0,20 11,55 3,90 11,96 2,30 10,02 0,91
NnnngHuat npeBaHTUBEH Lipid preventive scores in

CKOp B pas/iMyHUTE Npom3BoauTe-
/M Ha 651710 caslaMypeHOo CHpEeHe e
orT 29,19 po 44,34 @g/100g
npoaykT. Toi e Hal-HUCHLK npu
4yeTBbPTUA NpoussogmTen. Atepo-
FEHHWAT WHOEKC f[aBa B3avMMo-
Bpb3kaTa Mexay Ccymata Ha
OCHOBHWTE  HACUTEHUW  MacCTHU
KNCE/IMHN N HEHACUTEHUTE MaCTHU
KACENMHW, KaTo NbpBUTE Ce
cumTart 3a npo-ateporeHHu (bnaro-
NPUATCTBAT aaxe3usita Ha nMnuan
B K/IETKUTE Ha MMyHHaTa N KPbBO-
HOCHaTa cucTtema), a BTopuTe 3a
aHTW  aTeporeHHn  (MHxmobupart
arperauvaTa Ha niaku u Hamans-
BaT HMBaTa Ha ecTepuduumpaHm

various producers of white brined
cheese is from 29.19 to 44.34 g /
100g product. It is lower in the
fourth producer.

Atherogenic index gives the
relationship between the amount
of the main saturated fatty acids
and unsaturated fatty acids, the
first considered pro-atherogenic
(promote adhesion of lipids in the
cells of the immune and circulatory
system) and the second is anti-
atherogenic (inhibit platelet
aggregation and reduce the levels
of esterified fatty acids, cholesterol
and phospholipids, and thereby
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MacCTHWU KUCEeSIMHW, XONecTepon, u
docchonunuagm, karto no TO3u
HauMH npegoTBpaTABaT nosiBara
Ha MUWKPO- M MakKpO- KOPOHapHU
3a6onaBaHns).  TPOMOOreHHUAT
WHOEKC f[aBa TeHOeHumATa 3a
obpa3yBaHe Ha Cbcupeun B
KPbBOHOCHUTE CbOBE U Ce
AeuHupa Kato CbOTHOLUEHME
Mexay npoTpoM6oreHHuTe (Hacu-
TEHW MaCTHU KUCEJSIMHW) WU aHTu-
TpoMb6OreHHUTe (MOHOHEHACUTEHM
N NOJSIMHEHacUTeHUTe omera-3 u
omMera-6 MacTHU KUCEeNWHW) MacT-
HNW kncennHn (Ghaeni et. al.,
2013). ATEpPOreHHMAT 1 TpoMOOo-
FeHHUAT UHOEKC ca Hal-HUCKU Npu
BTOpMUA npoussoanten — 2,37 1"
2,95. N3cnepBaHuTe 6enn cana-
MYpPEHM CUpeHa Cce XapakTepu-
3Mpar KaTto xpaHuTesieH NPoAyKT C
HACKO CbAbpXaHne Ha TpaHC
MacTHu kncenuum — 0,40 po 0,72
g/100g mneyeH NpoAyKT N BUCOKO
CbAbpXaHNe Ha HacUTeHN MacTHU
kmcennHn ot 10,02 po 15,27
g/100g msieyeH NpPoayKT.

n3BOAU

OT wu3cnegBaHuTe  6enu
CYpeHa Hai-6oraTo € CUpEHETO,
npon3BefeHO OT BTOPUS MPOM3BO-
puten. bennte canamypeHu cupe-
Ha ce onpeaensT KaTto XpaHuTe-
NEeH NPOAYKT C HUCKO CbAbpXaHne
Ha TpaHC MacCTHM KUCESIMHU U
BMCOKO CbAbpXaHWe Ha HacuUTEHU
MaCTHMW KUCESTMHMN.

preventing the occurrence of micro
and macro coronary diseases).

Thrombogenic index gives
tendency to form clots in blood
vessels and is defined as the ratio
between protrombogenic
(saturated fatty acids) and
antithrombogenic (monounsaturated
and polyunsaturated omega-3 and
omega-6 fatty acid) fatty acids
(Ghaeni et. Al., 2013).

Atherogenic and thrombogenic
index are the lowest from second
produce — 2.37 and 2.95. The
studied white brined cheese is
characterized as a food with low
content of trans fatty acids — 0.40
to 0,72 g/100g dairy product and a
high content of saturated fatty
acids from 10.02 to 15,27 g/100g
milk product.

CONCLUSIONS

From the studied white brined
cheeses the richest of unsaturated
and biologically active substances
is the cheese produced from the
second manufacturer. White brined
cheese is defined as food low in
trans fatty acids and a high content
of saturated fatty acids.
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