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PE3OME

Llenta Ha u3cnegsaHeTo e ga ce
npoyyar u3mMeHeHusATa BbB (DUINKOXU-
MUYHUSA CbCTaB Ha OBYE MNSAKO U
npou3BefeHoTo OT Hero 64510 canamype-
HO cupeHe ot 3anagHu Pogonu npes
JONHWA nepuog, Mai-tonun, npn cBo60AHO
nacvwHo  otrnexgaHe Ha  CpegHo
Poponcka nopoga osLe.

OB4YeTO MNSKO Aobuto ot CpegHo
Pogoncka nopoga oBLe ce xapakTepusn-
pa Cc BUCOKO CbAbpXaHue Ha MasHWHW OT
7,40 po 8,05%, npoTenHa Bapmpa B TECHU
rpaHuum ot 591 po 5,95%, HapacTtBa
cyxoTo BellecTtso ¢ 10%, kakto n CbO c
2%. OT MUKpOGUONOrMyHa rnefHa Touka,
n3cnefBaHoOTO CYpOBO MJSKO OTroBaps
Ha usnckeaHuATa Ha EU Aupektusa 92/46
n  PernameHt  953/2004 Ha EU
MapnameHTa - comatuyHn Knetku (6p/ml)
nog 1 000 000 u konudcpopmu (6p/ml) noga
1 500 000.

MpoTenHBbT B n3cnenBaHuTe

SUMMARY

The objective of the study is to
examine changes in the physicochemical
composition of ewe’s milk produced by
them white brined cheese in Western
Rhodope during the milking period from
May to July rearing the Middle
Rhodopean sheep breed on the pasture
grass.

Ewe's milk obtained from the
Middle Rhodopean sheep breed is
characterized by high fat content of 7.40
to 8.05 %, the protein varies in a narrow
range of 5.91 to 5.95%, total solids
increased by 10% and SNF increased
with 2%. From a microbiological point of
view, the analyzed raw milk is responsible
of the requirements of EU Directive 92/46
and Regulation 953/2004 of EU
Parlament for somatic cells (units/ml)
under 1 million and coliforms (units/ml)
under 1.5 million.

The protein in the examined white
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cMpeHa Bapupa npes3 pasrnexgaHus
nepuod, KaTo Hai-HMCKka CTOMHOCT €
nosyyeHa npu cupeHata npousBefeHu
npes wmecey toHU - 13,43%, obwute
MasHMHW HapactBaT ¢ 16,47% npes
pasrnexpgaHus nepuog, nenenHoTo
cbAbpXaHue HapacTsa oT 8,15 0o 9,99%,
[0KaTo Cyx0TO BELECTBO HaMassiBa.
KntoyoBn agymu: oBYe  MASIKO,
CcupeHe, (OU3VKOXUMWYHK MoKasaTenu,
CpepgHopogoncka nopoga oBLe

YBO/,

CbCTaBbT Ha OBYETO MJISAKO
Bapvpa B LUMPOKM T[paHuum U
3aBucu OT paxbaTa, JlakTauuoH-
HUA nepuof, ce3oHa, nopojarta,
reorpadpckma  perMoH  un - ap.
(Fegeros et al. 1995; Kafedjiev et
al. 1998). Mnsakoto, nosiy4eHo
npes otaenHute asn Ha fakra-
UMOHHMS nNepuoj, He BMHarm e
noaxo4sAwo 3a NPOu3BOACTBO Ha
M/IeYHU NpoAaykTu. B 3aBucumocT
OT nopogaTta, CbCTaBbT My Bapupa
B LUMPOKM TPaHUUM:  MasHMHU
6-11%, 6entbk 4-11%, cyxoTo
BewecTtBo 17-21% n nakto3a 4-6%
(Dario et al., 1995; Simos et al.,
1996; Park et al., 2007; 'epueB u
kon., 2008). MnsakoTo e C BWUCOKO
KayecTBo, KoraTo OpoAT Ha
MUKpoopraHnamute npu t=30°C B
Iml e 100 000, a 6poAT Ha
coMatuyHuTe  knetkm B 1ml,
cboTBeTHO 400 000 (npu cypoBO
KpaBe MAsko) (AUMUTPOB M KO.,
2008; Bansal et al., 2007).

CupeHeTo e NpoayKT C BUCO-
Ka XpaHuTesiHa CTOMHOCT — CbAbP-
Xa M/eyHa MasHuHa 6enTbyHn
BelLlecTBa W MWHepasiHU COJN.
MonyyaBa ce B pesynrar Ha

brined cheeses vary during the period, the
lowest value is obtained in cheese
produced in the month of June to 13.43%,
total fat increased by 16.47% during the
period, ash content increased from 8.15 to
9 99% as total solids decreases.

Key words: ewe’'s milk, cheese,
physicochemical composition, Middle
Rhodopean breed

INTRODUCTION

The composition of ewe’s
milk varies widely and depends on
the diet, lactation, season, breed,
geographic region, etc. (Fegeros et
al. 1995; Kafedjiev et al. 1998).
The milk obtained in the different
phases of the lactation period, is
not always suitable for the
manufacture of dairy products.
Depending on the breed, the
composition varies within wide
limits: fat from 6 to 11%, protein
4-11%, total solids from 17 to 21%
and lactose from 4 to 6% (Dario et.
al., 1995; Simos et. al., 1996; Park
et. al., 2007; Gerchev et. al.,
2008). Milk is high quality, the
number of microorganisms at t=30
°C at 1ml is 100 000 and the
number of somatic cells in 1ml,
respectively 400 000 (in raw cow's
milk) (Dimitrov et. al., 2008; Bansal
et. al., 2007).

Cheese is a product with high
nutritional value — contains milk fat,
proteins and mineral salts.

It is obtained as a result of
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noAcupBaHe WM npecuyaHe Ha
MJISKOTO, OTAENsAHe Ha CypoBaTKa-
Ta, 0CO/NsiBaHe W NpoTU4aHe Ha
M/IEYHO Kucesna hepmeHTauus.
CupeHeTo e NpPoAyKT C rofIiM CPok
Ha CbXpaHeHue CnpsMo MISAKOTO,
Tbil KaTO CbAbpXKa BOAA, M/IeYHa
KncenmHa M con (Shahab
Lavasani, 2014). CupeHe e guHa-
MUYEH  OUOXMMWUYEH  NPOAYKT,
KOWTO npeTbpnssa MPOMEHU Mpu
npoLeca Ha 3peeHe B CpaBHeEHWe C
peavua npepaboTeHn XpaHUTEHN
npoayktn. MijaCevic and Bulaji¢
(2008), yctaHoBsBaT CbAbpXaHue

Ha 6entbk — 17%, BOAHO
cbabpxaHne — 55% UM cyxo
BewectsBo — 45% B cupeHeTo,

cnep 3peeHe ot 30 gHW.

CupeHe ce npepnara kato
No-A06bP M3TOUYHUK HA NPOBUOTUY-
HN GakTepun, OTKONKOTO ApYyru
dhepmMeHTUpasiv MNeyYHn NPoLYyKTU,
Ob/hKally ce Ha HerosoTo pH, no-
BMCOKO CbAbpXaHne Ha Ma3HUHU U
TBbpAA KOHCUCTEHLUNA, KOUTO npe-
Anarat no-ronsama sawmra Ha Tesu
MUKPOOpPraHnsMm B  CTOMALLHO-
ypeBHuna TpakT (Oliveira et al.,
2012; Abd El-Salam et al., 2012).

Shahab Lavasani et al,
(2013) ycTtaHoBsBaT, Ye KO/INYeCT-
BOTO Ha MNpoTenMHa Hamanssa B
npoueca Ha 3peeHe ot 15,81 pgo
11,52%, masHuHuUTEe OoT 15,7 Ha
13,15%, cyxoTO BeLwecTso OT
40,15 Ha 13,05% npu cupeHarta ot
OBYe MJISKO.

Llenta Ha n3scnegBaHeTo e ga
ce npoyyatr W3MEHeHuUATa BbLB
PU3NKOXMMUYHNA CbCTaB Ha OBYe
MMSKO U MPOU3BEAEHOTO OT Hero

coagulation or intersection milk
whey separation, salting and flow
of lactic acid fermentation.

The cheese is a product with a
large storage time compared to
milk, because contains water,
lactic acid and a salt (Shahab
Lavasani, 2014). Cheese is a
dynamic  biochemical  product
undergoes changes in the
maturation process than many
processed food products. MijaCevi¢
and Bulajic (2008), established
content of protein 17%, a moister -
55%, total solids — 45% in cheese
after 30 days of ripening.

Cheese is offered as a better
source of probiotic bacteria than
other fermented milk products, due
to its pH, a higher content of fat

and firm texture, which offer
greater  protection of these
microorganisms in the

gastrointestinal tract (Oliveira et
al.,, 2012; Abd El-Salam et al.,
2012).

Shahab Lavasani et al.,
(2013) found that the amount of
protein decreases in the process of
maturation from 15,81 to 11,52%,
fat from 15,7 to 13,15%, total
solids from 40,15 to 13,05% in
cheese from ewe’s milk.

The objective of the study is
to examine changes in the
physicochemical composition of
ewe’s milk produced by them white
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6510 canaMmypeHo cupeHe OT
3anagHn Pogonu npe3  AoiHUSA
nepuoga Mai-t0nm npu cBo60A4HO
nacuwHo otrnexgaHe Ha CpegHo
Poponcka nopoja oBue.

MATEPVANT N METO4U

N3cnepBaHn ca 21 (3 x 7
6posi npobu) 6pos cOOpHU OBUU
mneka (ot CpepgHo Popgoncka
nopoja oBLe npe3 AoHUA Nepuog,
Ha cBOGOAHO MacuLLHO OTI/iexaa-
He OoT Mah Ao v oT c¢. bopuHo
(3anagHn Popgonwn). CrtapgoTto ce
cbctom ot 80 oBue oT CpegHo
Poponcka nopoga osue. NpousBe-
[leHO e 65710 canamypeHo cupeHe
OT p[obutoto Mnako (2 nuTpa
cObOpHO MAISIKO Mpe3 Tpute nepuo-
Aa no 7 6pos npobwn), kakTo cnep-
Ba: nacTbopusaums npu 68-70°C
3a 20-25 MuWHYTW, cnepf  KOeTo
M/ISKOTO ce oxnaxga  ao
Temnepatypa Ha nogcupsaHe 30-
34°C. M3non3Ba ce 3akBacka OT
Lactobacillus lactis subsp. Lactis u
Lactobacillus casei B CbOTHOLUE-
HMe 2:1 un kKoHueHTpauma 0,2%.
[o6aBa ce 50% pa3TBOpP Ha
kanunes xnopug (paspefeH c
BOAa B CbOTHOWweHne 1:10). Mas-
Ta ce npubaBs B CbOTHOLUEHMWE
1:10 Ha TbHKa CTpyhka Ao
Mb/IHOTO XOMOreHusunpaHe. Crneg-
Ba Haps3BaHe, npeuexjaHe, rnpe-
coBaHe n oconsBaHe. OconsiBaHe-
TO ce um3BbpwBa ¢ 20% pasTBop
Ha HatpueB xnopug (roTBapcka
con) 3a 15 vaca. CneagBa gocons-
BaHe CbC cyxa con. CupeHoTo
3pee npu Temneparypa 10-12°C 3a
60 gHwn.

brined cheese in  Western
Rhodope during the milking period
from May to July rearing the Middle
Rhodopean sheep breed on the
pasture grass.

MATERIAL AND METHODS

Was studied 21 (3 x 7
samples) number pooled ewe’s
milk (Middle Rhodopean sheep
breed in milking period, rearing on
the pasture grass from May to July
in v. Borino (Western Rhodopes).
The herd were consists of 80
sheep from Middle Rhodopean
sheep breed. White brined cheese
made from the produce milk (2 | of
pooled milk in the three periods in
7 samples) as follows:
pasteurization 68-70°C for 20-25
minutes, after which the milk is
cooled to a temperature of the
coagulation 30-34°C.

Yeast of Lactobacillus lactis subsp.
Lactis and Lactobacillus casei
were used in a ratio of 2:1 in
concentration 0,2%. Add 50%
calcium chloride solution (diluted
with water in a ratio of 1:10).

The rennet was added at a ratio of
1:10 a trickle wuntil complete
homogenization. It was followed by
cutting, sieving pressing and
salting. Salting is carried out with
20% solution of sodium chloride
(table salt) for 15 hours. It was
followed by salting with dry salt.
The cheese ripens at 10-12°S for
60 days.
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Cb6opHMTE MNeka K nonyuye-
HUTe 6esin canaMypeHn cupeHa
cnef, 3peeHe ca aHa/M3MpaHu 3a
dm3nkoxmmuyeH cbctas. M3nons-
BaHW ca CTaHgapTHW MeToan 3a
n3cnefBaHus:

<> Bbnrapcko 6510
canamypeHo cupeHe — 64C 15-2010

X BogHOTO  cbAabpxa-
Hne — B1C 1109:1989, ISO 9622

<> Cyxo BelectBo -
BAC 1109:1989, ISO 9622

X O6uw, 6entbk — BAC
EN ISO 8968-1:2014

<> MasHmHn — BC EN
ISO 1211:2010,
<> MenenHo cbAabpxa-

Hne — BAC 6154:1974

[aHHuTe ca o6paboTeHn no
MeToauTe Ha  BapuaumoHHaTa
cTatuctuka nocpeacTBoM cTaTuc-
TUYECKNA MakeT Ha KOMMITbpHaTa
nporpama EXCEL 2010. [docTo-
BEPHOCTTA Ha pasukute mMexay
n3cnegsaHuTe rpynu e ycrtaHose-
Ha 4ypes t-Tecta Ha CTIO4EHT.

PE3Y/ITATN N OBCbXAAHE

MonyyeHnTe pesyntatm oOT
npoBefeHNUTEe  eKCrNnepumMeHTn c
oBue or CpepgHo-Pogonckata
nopoga, oTrnexaaHn B parioHa Ha
3anagHute  Pogonu  nokassaTt
(Tabnuua 1), 4ye npe3 AOWHUSA
nepuoa, CbAbpXaHNeTo Ha MasHu-
HW B CYpPOBOTO MJ/IAKO 3anasBa
OTHOCUTEJ/THO BUCOKM CTOMHOCTH OT
7,40% po 8,05%. KonmyecTBOTO
Ha nNpoTenHa He ce NMPoMeHsA npes
pasrnexaaHusa nepuos 1 sapvpa B
TeCHU rpaHuun ot 5,91 go 5,95%.
Cyx0TO BeLLecTBO npe3 pasrnex-

Bulk milk and the white
brined cheese after ripening were
analyzed for physical and chemical
composition. Standard methods
were used for the tests:

< Bulgarian white
brined cheese — BCS 15-2010

X Humidity — BCS
1109:1989, ISO 9622

X Total solids — BCS
1109:1989, ISO 9622

X Protein — BCS EN
ISO 8968-1:2014

X Fat — BCS EN ISO
1211:2010,

<> Ash— BCS 6154:1974

The data is processed by the
methods of variation statistics by
statistical package of the computer
program EXCEL 2010. The
significance of differences between
the test groups was determined by
a t-test Student.

RESULTS AND DISCUSSION

The results of the
experiments in sheep of Middle
Rhodopean breed reared in the
Western Rhodopes show (Table 1)
show that during the milking
period, the fat content in raw milk
remains relatively high values of
7,40% to 8,05%.

The amount of the protein does not
change during the period and
varies in a narrow range from 5,91
to 5,95%.

Total solids during the period

623



[aHua nepuop HapactBa oT 11,86
fo 13,07%. Cyxuat 6e3macsneH
OCTarTbK B aHa/iM3vpaHuTe MJieka
HapactBa oT 18,84 (main) po
19,26% (roHN), KoeTo e
00yCcNOBEHO OT W3MeHeHuATa B
CbAbpXaHNeTo Ha NPOTENH,
/laKTo3a Y MUHepasiH1 BellecTBa B

aHaIM3npaHnTe M1eKka.

increased from 11,86 to 13,07 %.
SNF in milk residue in the
analysed increase from 18,84
(May) to 19,26% (June) which is
determined by changes in the
protein, lactose and mineral
substances in milk.

Tabnuua 1. PU3MKOXMMUYHM NoKa3aTesIn Ha CypOBOTO OBYE MJ/ISIKO Ha OBLe OT
CpegHo PogonckaTta nopoga npes AOMHUA nepuog,

Table 1. Physicochemical composition of raw ewe’s milk (n=21) of sheep from
the Midlle Rhodopean breed during the milking period

Mepuog  MasHuHW, % TlpoTenH, % TAF;C;L?AMHFQ Nakto3a, %  Tsam,°C CB,% CBO, %
I 0 in. 9 0, ° 0, 0,
Period Fat, % Protein, %  p . iein:Fat LACtose, % FP, C TS, % SNF, %
01 maii  x 7,40 5,91 0.80 4,76 0,58 11.86 18,84
01 May sd 0,12 0,18 0.14 0,11 0,01 0.25 0,30
01 toHM X 8,03 5,92 0.74 4,76 0,59 11.79 19,40
01June sd 0,46 0,20 0.32 0,04 0,01 0.23 0,44
01w X 8,05 5,95 0.74 4,55 0,57 13.07 19,26
01 July sd 0,26 0,42 0.35 0,12 0,01 3.13 0,70

CbAabpXaHMeTo Ha coMmaTuny-
HW KNETKN B CYpPOBOTO OBYE MJISIKO
ca B HOpmMa W MokasBa HUCKU
CTOIMHOCTM 3a MeceuuTe Maii, HoHU
n AN, cboTeeTHo 203, 290 n 165
x 10°. [lonycTumunTe CTOMHOCTHK 3a
TO3M MokasaTesn ca B rpaHuuuTe
oT 300 x 10%® pgo 1000 x 10°
JaHHuTe 3a HMBOTO Ha
konucopmnte ca B AonyctumuTe
HOPMW 1 Bapupart B rpaHuuyuTte ot
714 x 10° go 818 x 10°.

Ha Ta6bnuua 2 ca npepacrta-
BEHM pe3yntatute OT cpeaHuTe
cToiiHocTM (n=7) Ha  pu3mko-
XMMUYHUTE MoKasaTenm Ha 65710
ca/lamypeHo cupeHe, nosly4yeHo oT
OBYE€ M/SAKO OT palioHa Ha C.
BopuHo 3a nepuoga Mawn-onu.
Bsnoto canamypeHo cupeHe OoT

The content of somatic cells
in raw sheep milk is in the norm
and shows low values of May,
June and July, respectively 203,
290 and 165 x 10°. The values for
this indicator range from 300 x 10°
to 1000 x 10° Data level of
coliforms are within prescribed
limits and ranged from 714 x 10°
to 818 x 10°.

On Table 2 presents the
results of averages (n=7) of
physicochemical characteristics of
white brined cheese produced
from ewe’s milk from the area of
village Borino during the period
May-July. The white brined
cheeses from ewe’s milk during
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OBYE MNMAKO Npe3 pasrnexpaHua
nepnos ce xapakrepusmpa CbC
CbAbpXaHue Ha Bfara B cupeHarta
oT 49,58 pgo 55,37%. KosimyecTtso-
TO Ha MasHuHUTe Bapupa ot 18,03
0o 21,00%. CnepoBateniHo 06LWm-
Te Ma3HVMHW HapacTBaT B Nnonyye-
HUTe cupeHa c 16%, koeTo ce
Ob/IXKN Ha yBennyaBaHe Ha Mas-
HUHUTE B OBYETO MJ/IAKO OT KOETO
e npounssefeHo cupeHeTo. B xona
Ha [ONHWSA nepuog nenenHoTo
CbAbpXaHne B CUPEHEeTO HapacT-
Ba oT 8,15 pgo 9,99%, nopagu
N3MEHEeHNa B MUHepasiHUA CbCTaB
Ha MNAKOTO, KakTo U OT npoueca
Ha ocofiABaHe Ha cupeHarta. Ycra-
HOBEHO € MOHWKaBaHe Ha KOoJu-
4YeCTBOTO Ha NpOTeMHa HamansaBa
oT 16,92 po 14,82%, KoeTo
BEPOATHO € NopoAEeHO OT npoLieca
Ha nogcupsaHe N 3peeHe.

the period were characterized by
humidity in cheeses from 49,58 to
55,37 %. The amount of fat varies
from 18,03 to 21,00 %.

Therefore, the fat increased in the
manufactured cheese by 16%
which is due to increased fat in
ewe’s milk from which the cheese
is produced.

During the milking period ash
content in the cheese increase
from 8,15 to 9,99%, due to
changes in the mineral content of
the milk, as well as the process of
salting cheese. It has been a
decrease in the amount of protein
from 16,92 to 14,82%, which is
probably caused by the process of
coagulation and ripening.

Tabnumua 2. PDM3MKOXMMNYHK NMoKasaTesin Ha 65710 caslaMypeHo cupeHe (n=21) —

c. bopuHo (3anagHn Pogonn)

Table 2. Physicochemical composition of white brined cheese (n=21) — v. Borino

(Western Rhodopes)

Mepvog, Bnara, % CB,% [lenen, % [lpoTteuH, % Ma3HuHu, %

Period Humidity, % TS, %  Ash, % Protein, % Fat, %
Ol maii X 49,58 50,42 8,15 16,92 18,03
01 May sd 4,95 4,95 0,69 1,02 3,36
OltoHM X 53,95 46,05 8,40 13,43 19,05
01June sd 2,75 2,75 0,66 1,32 2,01
Olwonm X 55,37 44,63 9,99 14,82 21,00
01July sd 2,13 2,13 0,26 1,21 1,03

YcTtaHOBeHa e cTraTuctuyec-
Ka LOCTOBEPHOCT Mpu nokasaresu-
Te nenen un npoteunH (Tabnuuya 3).
NenenHoTto CbAbpXaHue ce
MPOMEHS C BUCOKa [AOCTOBEPHOCT
B uM3cnegBaHWTe cupeHa npes

It is established statistical
reliability indicators in ash and
protein (Table 3). Ash content
changes with high reliability in the
studied cheeses in the first (May)
and third (July), period (P <0,001)
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nbpBn  (Main) un Tpetn (10nn)
nepuog (P<0,001) n BTOpPU (HOHW)
n Tpetn (tonn) nepuog (P<0,001).

and second (June) and the third
(July) period (P <0,001).

Ta6r||/|u,a 3. Ctatuctnyecka AOCTOBEPHOCT Ha pe3ysitTatute 3a qDI/I3VIKOXI/IMI/I‘-IHI/IF|
cbCTaB B 6470 Ca/laMypeHO CcumpeHe OT oBYe MJIAKO OT Cpep,Ho Popgoncka

nopoaa

Table 3. Statistical reliability of the results for physicochemical composition in
white brined cheese of ewe’s milk from Middle Rhodopean breed

Mepuog Bnara, % CB, % Menen, % TlpoTteuH, % Ma3sHuHU, %
Period  Humidity, % TS, % Ash, % Protein, % Fat, %
I/ kk
I/I“ * * *k%k *%

/11

*kk

*P<0,05, ** P<0,01, **P<0,001

[Mpy NnpoTenHa AOCTOBEPHOCT
Ha pe3yniTatute e MoJsyvyeHa
Mexay nbpeu (Mai) n BTopu (FOHN)
nepuog (P<0,001) u npu nNbpseu
(man) n Tpetn (OsIM) nNepuog,
(P<0,01). Hucka focToBEPHOCT Ha
pe3yntatuTe 3a 65710 caniamypeHo
cvpeHe oT oBYe M/ISKo oT CpefHo
Pogoncka nopoga oBUe e
yCTaHOBEHa npu rnokasartenute
Bnara n cyxo seulectso (P<0,05)
npvi MbPBU N TPETU NEPUOL,

n3BO4U

OBYeTO MNSAKO [06uUTO OT
CpegHo Popgoncka nopoga oBLe
Ce XapakTepu3upa C BWCOKO
CbAbpXXaHne Ha mMasHuHM oT 7,40
po 8,05%, npoTeuMHa Bapupa B
TeCHU rpaHuun ot 5,91 go 5,95%,
HapacTBa CyXOTO BeLLeCTBO C
10%, kakto m CbBO c 2%. Ot
MUKPOOMONOrMYHa rnefHa TOouka,
n3cnefBaHoOTo  CypoBO  MJISIKO
oTroBaps Ha m3snckesaHuATa Ha EU
Ounpektnea 92/46 n PernameHT

When protein reliability of the
results obtained between the first
(May) and second (June) period
(P<0,001) and first (May) and third
(July) period (P<0,01). Poor
reliability of the results for white
brined cheese from ewe's milk
from Middle Rhodopean breed
was established in performance
moisture and total solids (P<0,05)
in the first and third period.

CONCLUSIONS

Ewe’s milk obtained from the
Middle Rodopian sheep breed is
characterized by high fat content
from 7,40 to 8,05 %, the protein
varies in a narrow range of 5,91 to
5,95%, total solids increased by
10% and SNF increased with 2%.

From a microbiological point of
view, the analyzed raw milk is
responsible of the requirements of
EU Directive 92/46 and Regulation
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953/2004 Ha EU TllapnameHTa —
comaTtuyHn knetkn (6p/ml) nog
1000000 wn «konuchbopmu (6p/ml)
nop 1500000.

MonyyeHnTe pesyntatu 3a
68110 caslaMypeHo CUpeHe OT OBYe
mnako ot  CpegHo Popgoncka
nopoja oBLE HW faBaT OCHOBaHue
[a Hanpasum cnegHUTe U3BOAMU:

MpoTenHbT B u3cneaBaHuTe
cYpeHa Bapupa npes pasrnexja-
HAS  nepuod, KaTo Hal-Hucka
CTOMHOCT € noJsiy4yeHa npu cupeHa-
Ta npovsBefeHn npes mecedl, HK-
13,43%, ob6wmMTe MasHUHN HapacT-
BaT C 16,47% npe3 pasrnexgaHus
nepuopg, nenesiHOTO CbAbpXaHue
HapacTtsa oT 8,15 g0 9,99%, goka-
TO CyXOTO BeLlecTBO HamasisaBa.

953/2004 of EU Parlament for
somatic cells (units/ml) under 1
million and coliforms (units/ml)
under 1,5 million.

The results for white brined
cheese from ewe's milk from
Middle Rhodopean sheep breed
allow us to make the following
conclusions:

The protein in the examined
white brined cheeses vary during
the period, the lowest value is
obtained in cheese produced in the
month of June to 13,43%, total fat
increased by 16,47% during the
period, ash content increased from
8,15 to 9 99% as total solids
decreases.
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PE3IOME

MrneyHuTe NPOAYKTU OT OBYE MSISAKO
Ca OCHOBEH W3TOYHWK Ha 6MOSIOTNYHO-
aKTMBHW KOMMOHeHTU. Llenta Ha HacTos-
LLIOTO Npoy4YBaHe e Ja ce yCTaHOBAT 6uo-
NIOTUYHOAKTUBHUTE U aHTUKaHLLEPOreHHN
KOMMOHEHTU B 6A/10 caslaMypeHo cupeHe
OT OBYe MJIAKO Mpe3 ABe nocnegosaresi-
HW TOAMHU, KaTo XXMBOTHWUTE ca OTI/iexaa-
HMW B €AMH M CblUM palioH Ha cBobogHa
nawa.

CbabpKaHMeTo Ha BakueHoBata
KACe/IMHa B CUPEHETO Hamansasa npes
nbpBara roguHa ¢ 13,7%, pokato npes
BTOpaTa HapactBa c 10,2%. KoHueHTpa-
umata Ha CLA npe3 nbpBaTta roguHa
Bapupa oT 3,32 fo 2,67 g/100g mMasHuHa,
Jokato npe3 BTopara € [MO-HUCKO U
Bapupa oT 2,40 no 1,95 g/100g masHuHa.
TeHAeHUUs Ha NOHWMXaBaHe e ycTaHoBe-
Ha 1 Npn w-3 1 W-6 MacTHUTE KUCESINHN B
aHa/M3vpaHuTe cupeHa cnejpaikn xopa
Ha nakrauuoHHaTa Kpusa. EceHunaHute
MaCTHW KUCE/IMHW B BANOTO canamypeHo

SUMMARY

Dairy products from ewe’s milk are
the main source of biologically active
components. The purpose of this study is
to identify  biological active and
anticancerogenic components in the white
brined cheese from ewe’s milk in two
consecutive years, the animals are kept in
the same area of the natural pasture
grass.

The content of vaccenic acid in the
cheese during the first year decreased by
13,7%, while in the second year increased
by 10,2%. The concentration of CLA in
the first year ranges from 3,32 to 2,67
0/100g fat, while the second year is lower
and ranges from 2,40 to 1,95 g/100g fat.
Downward trend is established and w-3
and w-6 fatty acids in cheeses analysed
following the lactation curve.

The essential fatty acids in white brined
cheese are balanced and their ratio does
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cupeHe ca baniaHcupaHu U CbOTHOLLEHKe-
TO MM He HajBuwasa onpejeneHnTe
CTOMHOCTM 3a 34paBOC/IOBEH U3TOYHUK Ha
omera-3 1 oMera-6 MacTHW KUCENNHN.

KntovoBn gymu: 6810 canamype-
Ho cupeHe, CLA, omera-3, omera-6

yBO/

MacTHUTe K1CesIMHN B CbCTa-
Ba Ha M/ISKOTO U MJIEYHU MPOAYKTU
npeacrasnsABar HayyeH WHTepec
3a npou3BOACTBOTO Ha 34paBo-
CNOBHW MPOAYKTN N TAXHOTO Bb3-
AeucTene npu peguua 3abonssa-
HMA. [pepnaraHeto Ha  CBeX
doypax, ocurypsisa no-BUCOKU KOH-
ueHtpauum Ha CLA, omera-3 u
omera-6 MacTtHW KucennHu. OBue-
TO M/IAKO W MJIEYHUM NPOAYKTH
(Kelsey et al., 2003) ca egHu ot
OCHOBHUTE Wu3TOYHMUM Ha CLA.
Hali-BMCOKM  KOHUEHTpauum Ha
CLA- pepuBatn ca ycTaHOBEHWU B
M/IAKOTO W MecOoTO Npu OBUETE.
CbabpxaHneto Ha CLA nognexwu
Ha U3K/TIUYNTENHO rofiemMmun Koneba-
HUA. KOoHUEeHTpauuaTa Ha KOHIOru-
paHuTe MacTHU KUCeNMHW B Cypo-
BOTO OBYE MJ/IFKO W MJIEYHUTE
NpoAYKTV Bapupa B 3aBUCUMOCT OT
HAKOJIKO (pakTopu: nopoja, Ce3oH
N pexum Ha XxpaHeHe. Jahreis et
al., (1999, 2000) ca yctaHOBWU/IN B
OBYETO M/AKO [OCTOBEPHO MoO-
BMCOKM cTOlHOCTM Ha CLA B
CpaBHeHVe C OcCTaHa/iMTe XWBO-
TUHCKM BuAoBe. EceHunanHute
MacCTHW KNCeNNHWN OT rpynute w- 3
N -6 ca XU3HEHO BaXKHa KOMMO-
HEeHTa Ha XpaHeHeTo Npu YyoBeka u
XWBOTHUTE. YCTaHOBEH € 3HauuTe-
neH pgucbanaHc wMexay [ABeTe
rpynu  MacTHU  KUCENUHW, TNpu

not exceed the specified values for
healthy source of omega-3 and omega-6
fatty acids.

Key words: white brine cheese,
CLA, omega- 3, omega- 6

INTRODUCTION

The composition of fatty acid
in milk and dairy products
represent scientific interest for the
production of health products and
their impact in a number of
diseases. The supply with fresh
fodder provides higher
concentrations of CLA, omega-3
and omega 6 fatty acids. The
ewe's milk and dairy products
(Kelsey et al., 2003) are one of the
major sources of CLA.

The highest concentrations of
CLA- derivatives are detected in
the milk and meat of sheep. The
CLA content is very volatile.

The concentration of conjugated
fatty acids in the raw ewe’s milk
and milk products vary depending
on several factors: breed, season
and nutrition.

Jahreis et al.,, (1999, 2000) are
found in sheep milk reliably higher
levels of CLA than other breeds.

The essential fatty acids from
group of w- 3 and w- 6 are a vital
component of human and animal
nutrition.

It is established a significant
imbalance between the two groups
of fatty acids, wherein the level of
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KOWTO HMBOTO Ha wW-3 KUCENHUTE
€ MHOro HuckKo. JInHonosata u
NIMHONEeHoBaTa KncenuHa ca
BaXKHM 3a 4YOBeKa, HO He ce CuHTe-
3Mpar B HEroBusa opraHM3bM (eceH-
LumasniHu MacTHU KNCEennHN).
BanaHcMpaHuaT npuem Ha w-6 u
wW-3 MacCTHU KUCE/IMHW, MOXe Aa
6bAe OCbLIECTBEH caMO, u4pes
npeasaputeneH nogoop Ha
XpaHuUTe U KOHTPO/1 BbpPXY CbCTasa
Ha MoCTbnBalnTe eCceHunaIHu
MacTHU KUCE/IMHW B oOpraHM3ma
(Larsson, et al., 2004).

Kesenkas et al., (2012) ycTa-
HOBfIBAT CbAbpXaHWe Ha HacuTte-
HUTE MaCTHM KucenuHu - 69,70
g/100 g mMacTHU KUCesMHWU, MOHO-
HeHacuTeHn — 33,20, nosiMHeHacu-
TeHn — 4,10 B y3pano cupeHe
Tenn, gokato B cupeHe Kawap ot
KpaBe Mmnigko, SFA e 67,14, MUFA-
28,51n PUFA — 2,79 g/100 g macT-
HW1 kncennHn (Kesenkas,2009).

Falchero et al., (2010) npwu
n3cnefBaHe Ha CUPEHe MNoJlydYeHo
npu OTrNexaaHe Ha KpaBu BbPXY
annuiicku  nacuwia, ycTaHoBsiBa
cbabpxaHne Ha c9t11-CLA 1,67
0/100 g mactHu kucenuHu (Festuca
nigrescens), 1,61 g/100 g macTHu
kncenuHn (Trifolium alpinum) n ot
1,799 po 1,49 g/100 g MacTHu
KACENNHN Npe3 eKcnepumeHTasTHUSA
nepuog, omera-3 MacTHU KUCENNHU
npu CblMTe YCNOBUS, CbOTBETHO
157, 1,11, 1,25 »n 1,43 ¢g/100 g
MacTHU KUcenuHu, omera-6: 3,14,
3,02 u 3,08 g/100 g MacCTHK
KUCENMNHN N CbOTHOLLEHNETO MeXay
omera-6 n owmera-3 MacTHuUTe
kncenuuu: 2,01, 2,74, 2,54 n 2,21.

w-3 fatty acids is very low.

Linoleic and linolenic acids are
important to human, but not
synthesized in its body (essential
fatty acids).

A balanced intake of w-6 and w-3
fatty acids can be achieved only
through reselection of food and
control the incoming essential fatty
acids in the body (Larsson, et al.,
2004).

Kesenkas et al., (2012)
found content of saturated fatty
acid — 69,70 g/100 g of fatty acids,
monounsaturated - 33,20,
polyunsaturated — 4,10 in ripened
cheese Telly, while the Kashar
cheese from cow's milk SFA is
67,14, MUFA - 28,51 and PUFA —
2,79 ¢g/100 g fatty acids
(Kesenkas,2009).

Falchero et al., (2010) in our
study of cheese obtained by the
cows rearing on the alpine pasture
establishes content of c9t11-CLA
1,67 g/100 g fatty acids (Festuca
nigrescens), 1,61 ¢g/100 g fatty
acids (Trifolium alpinum) and from

1,79 to 1,49 ¢/100 g fatty
acids throughout the experimental
period, and the omega-3 fatty
acids in the same conditions,
respectively, 1,57, 1,11, 1,25 and
1,43 g/100 g fatty acids, omega-6:
3,14, 3,02 and 3,08 g/100 g fatty
acids and the ratio between
omega-6 and omega-3 fatty acids:
2,01, 2,74, 2,54 and 2,21.
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Llenta Ha HacToAwoTo npo-
yuBaHe e fja ce ycTaHoBAT 6uono-
TMYHOAKTMBHUTE W aHTUKaHUepo-
FeHHN KOMMOHEHTU B 06SAN0 cana-
MYPEHO CUpEeHe OT OBYe MJISKO
npes fAse nocrsiegoBaTesiHv roam-
HW, KaTo XMUBOTHUTE ca oTrnexaa-
HA B €AMH W CblUM panoH Ha
cBobodHa natua.

MATEPWNAN N METO4WA

N3cnegBaHn ca 21 6pos
65710 canamypeHo CcupeHe OoT C.
BopuHo (3anagHn Pogonu), npouns-
BeleHO OoT MgkoTo Ha CpepgHo
Pogoncka nopoga oBue (21
c60pHN NpPo6 MAISIKO) Npe3 nakra-
LUMOHHNA nepuos 3a MacTHOKMCe-
NIVHEH cbCeTaB. /I3non3saH e cTaH-
JapTeH MeToj 3a Npou3BOACTBOTO
Ha 065710 canaMypeHo CUpeHe:
Bbarapcko 68510 caslamypeHo
cupeHe — BC 15-2010. EkcTpak-
unATa Ha obwm Aunuan e U3Bbp-
weHa no wMetoga Ha Roese-
Gottlieb, nocpegcTesom aneTnnios n
neTposieeB eTep W nocreaBawo
MeTu/iMpaHe C nomMowta Ha
HatpueB  metmnat  (CH3ONa,
Merck, Darmstadt) n cyweHe c
NaHSO4.H,O. MeTunoBute ectepu
Ha MacTHuTe kucenuHu /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).

The purpose of this study is
to identify biological active and
anticancerogenic components in
the white brined cheese from
ewe’'s milk in two consecutive
years, the animals are kept in the
same area of the natural pasture
grass.

MATERIAL AND METHODS

The 21 counts of white brined
cheese were studied for fatty acid
composition in Borino (Western
Rhodopes), produced from milk of
the Middle Rhodopean Breed
sheep (21 bulk milk samples)
during the lactation. It's used a
standard method for production of
white brined cheese: Bulgarian
white brine cheese- BCS 15-2010.

The extraction of total lipids was
carried out by the method of
Roese-Gottlieb, by diethyl and
petroleum ether and consequent
methylation with the aid of sodium
methylate (CH3ONa, Merck,
Darmstadt) and drying with
NaHSO,4.H,O. The fatty acids
methyl esters /FAME/ was
analysed with the aid of gas
chromatograph Shimadzu-2010
(Kioto, Japan) equipped with
flame-ionizing detector and
automatic injection system (AOC-
2010i). The analysis was carried
out on a capillary column CP 7420
(100m x 0.25mm i.d., 0.2um film,
Varian Inc., Palo Alto, CA).
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[aHHuTe ca obpaboTeHn no
MeToAuTe Ha BapuauuoHHaTa cTa-
TUCTMKA MOCPeACTBOM CTaTUCTU-
4yeckms nakeT Ha KOMMNITbpHaTa
nporpama EXCEL 2010. [docTto-
BEpPHOCTTa Ha pas/iMknute mexay
nscnegBaHuTe rpynu e ycrtaHoBe-
Ha upes t-tecta Ha CTIO4EHT.

PE3YNTATUN NN OBCbXXOAHE
N3cnepgaHnte 6enu canamy-
PEeHN cupeHa nosly4eHu OT OBYe
mMnsko ot CpegHo Pogoncka nopo-
Aa 0BLe npe3 ABe nocsiegosarer-
HA TOAWHW nMpe3 nepuoja Ha
CBOOOAHO nNacuWHO OTInexaaHe
Aasart MHpopmaumsa 3a cuHTesara
Ha OMO/IOTMYHO aKTUBHU KOMMO-
HEeHTKN, KOeTo 3aBuCu N npepara-
HUAT  XpaHUTeNleH W3TOYHUK U
yCNnoBuATa Ha OKo/HaTa cpeja.
Mpe3 nbpBaTa roguMHa KosiMyecT-
BOTO Ha HacuUTeHuTe MacCTHU
KACeNMHN e MNOo-HUCKO W Bapupa B
AnanasoHa oT 64,60 pgo 66,06
g/100g wma3HuMHa, pgokato npes
BTOpara oT 65,78 no 68,36 g/100g
Ma3HuHa. MOHOHeHacuUTeHuTe
MacCTHWU KACE/IMHWN B u3cnenBaHuTe
CYpeHa ca C MO-HUCKO CbAbpXa-
HWe npe3 nbpBara rognHa, 40oKaTo
npes BTOpaTa ca CpaBHUTE/THO
MOCTOSIHHM. MonnHeHacuTeHuTe
MacCTHWN KncenuHu 6enexar
TeHAEeHUMA Ha NoHMXaBaHe 1 npes
ABEeTe rognHu, HO Nnpes nbpsaTa ca
B MO-BMCOKM KOHUeHTpauun (OT
8,46 po 6,05 g/100g MasHuHa).
TpaHC MacCTHUTE KucenuHu ca cC
MO-HUCKN  KOHUEeHTpauun  npes
nbpBaTa rognHa — ot 6,91 go 5,52
g/100g wma3HuMHa, pgokato npes

The data were processed by
the method of variation statistics
with the statistical package of
EXCEL 2010 software. The validity
of the differences between the
studied groups was established by
the Student’s t-test.

RESULTS AND DISCUSSION
The examined white brined
cheese made from sheep milk from
the Middle Rhodopean Breed
sheep in two consecutive years
during the period of pasture grass
provide information for the
synthesis of biologically active
components, which depend on the
proposed source of nutrition and
environmental conditions.

The amount of saturated fatty
acids during the first year is low
and varies in the range from 64,60
to 66,06 @/100g fat, while the
second from 65,78 to 68,36 g/100g
fat.

Monounsaturated fatty acids in the
studied cheeses are lower in the
first year, while the second are
relatively constant.

Polyunsaturated fatty acids tend to
decrease in both years, but the first
in higher concentrations (from 8,46
to 6,05 g/100g fat).

Trans fatty acids have a lower
concentrations during the first year
from 6,91 to 5,52 g/100g fat, while
in the second year range from 5,71
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BTOpara Bapupart ot 5,71 go 6,32
g/100g masHuHa. Lnc macTtHute
KMCeNnuHu npes nbpBarta rognHa ca
B gumanasoHa ot 18,63 pgo 20,27
g/100g ma3HuMHa,gokato  npes
BTOpaTta Hapacteat oT 20,04 pno
20,51 ¢/100g masHuHa (Tubnuua
1).

to 6,32 g/100g fat.

The cis fatty acids in the first year
were range from18,63 to 20,27
g/100g of fat, while the second
increase from 20,04 to 20,51
g/100g fat (Table 1).

Tabnuuya 1. Fpynu MacTHU Kucenuuu (g/100g masHnHA) B 0BYe 6510 caslaMypeHO
cupeHe oT CpegHo Pogoncka nopoga oBLe npe3 ABe nocsegoBaTesiHi roAnHN
Table 1. Groups fatty acids (g/100g fat) in ewe’s white brined cheese from Middle
Rhodopean sheep breed in two consecutive years

MK 1 man 1 toHK 1tonn
FA 1 May 1June 1July
2013 2014 2013 2014 2013 2014
SFA 64,60+2,09 65,78+0,21 66,53+1,44 68,36+0,25 66,06+1,37 67,77+0,49
MUFA 26,95+1,64 27,08#0,08 25,31+1,16 27,55+0,21 27,41+1,38 27,98+0,03
PUFA 8,46+0,46  6,89+0,02  8,15+0,34  6,34+0,15  6,05+0,24  5,80+0,14
Trans-FA 6,91+0,97  5,71+0,02  6,56+0,31  6,03:t0,02  552+0,40  6,32+0,38
Cis-FA 18,63+0,79  20,04+0,06 17,35+0,91 20,31#0,21 20,27+1,41 20,510,37
Cratuctmyecka  AoctoBep- Statistical  confidence in

HOCT MNpW HaCUTEHUTE MacCTHU
KNCeNnuHn e ycTaHoBeHa npes
BTOpata roguHa mexagy nbpBus U
BTOpUA nepuog — P<0,01 v npu
nbpeua N Tpetna — P<0,05. lMpn
MOHOHEHaCUTEHNUTEe MacCTHU Kuce-
NMHW Npe3 nbpsBata roguHa Mex-
4y BTOpUA U TpeTusa nepuojg mma
HUCKa cTaTucTuyecka [n[OCTOBeEp-
HocT P<0,05, npe3 BTOpara mMex-
ay nbvpsBua u Tpetusa — P<0,001 un
MexXxay ABeTe roavHn npes mecel,
mMaii — P<0,05. MNMonnHeHacuTeHn-
Te MacTHU KUCE/INHU Cce XapakTe-
pu3npaTt C BMCOKa cTatnmctuyecka
[OCTOBEpPHOCT Mpe3  nbpsaTa
roguHa n no-HUCKa npes BToparta.
Mo oTHOWeHMe Ha ABeTe roAuHU
efiHa cnpaAMo agpyra A0CTOBEepPHOCT
€ YyCTaHOBeHa npu NbpBuUA
nepnog— P<0,001 wn BTOPUA—

saturated fatty acids is found in the
second year between the first and
second period: P<0,01 and the
first and third P<0,05.

The monounsaturated fatty acids
on the first year between the
second and third period has been
a low statistical reliability P<0,05
on the second year between the
first and third - P<0,001 and
between the two years on the
May— P<0,05. Polyunsaturated
fatty acids are characterized by a
high statistical confidence in the
first year and less in the second.
Regarding the two years to one
another assurance is established
in the first and second period —
P<0,001 and P<0,001.
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P<0,001. TpaHC Ma3HMHWUTE Cca C
HUCKa OOCTOBEPHOCT Mexay ABe-
Te rogvHu npes3 TpeTua nepuog,
[oKaTo npu uMc nsomepute npes
nMbpBuMA 1M BTOpUA  Nepuopg,
(Tabnuuya 2).

The trans fats are low in reliability
between the two years during the
third period, while the cis isomers
during the first and the second
period (Table 2).

Tabnuua 2. CTaTucTUYecka AOCTOBEPHOCT Ha pe3yntaTuTe Ha rpynute MacTHU
KucenuHun B oBYe 6510 caslaMypeHo cupeHe oT CpegHo Pogoncka nopoga oBue
npes gBe nocsiegoBaTenIHn rogmHn

Table 2. Statistical reliability of the results of groups of fatty acids in white
brined sheep cheese from Middle Rhodopean sheep breed in two consecutive

years

MK 2013 2014 2013/2014

FA TR T TV VT 1T Y 1 TR IV
SFA * *
MUFA * ok *
P U FA *k%k *k%k * *% * *% *k%k
Tl'anS-FA *% *k%k *k%k *
CIS_FA * * *% * *%
*P<0,05, ** P<0,01, *** P<0,001

CyMapHOTO KOJIMYECTBO Ha The total amount of CLA

criperHara JIMHOM0OBa KucesiMHa
6enexun Hali-BMCOKA  CTOMHOCT
npes3 nbpBaTa roguHa npu rnpous-
BOACTBOTO Ha 06810 canamypeHo
cupeHe n Hamanasa ot 3,32 A0
2,67 @/100g M™MasHuMHa, [okarto
npes3 BTOpaTta rogmHa e rno-HUCKO
oT 2,40 po 1,95 g/100g masHuHa.
KoHueHTpaunaTa Ha CLA B uscrne-
ABaHnTe obpasum oT cupeHa 6e-
NeXN BUCOKM CTONHOCTU C TEHAEH-
UMA KbM HamanasaHe npes3 Mnbp-
BaTa roguHa ot 2,67 o 2,26 CLA
N NO-HUCKN Npe3 BTopaTta — nopg, 2
0/100g ma3HuHa, HO BapupaT npes
otaenHute nepuoan. Owmera-3
MacTHUTE KUCEJINHW Cca CpaBHU-
TeNIHO MOCTOSAHHM npe3 BTOpaTa
roguHa (Taénuuya 3). Npu omera-6
MaCTHUTE KMCESIMHWN KOHUEeHTpaLm-
ATa MM Hama/sisBa B Xoga Ha

have a highest value on the first
year in the manufacture of white
brined cheese and decreases from
3,32 to 2,67 g/100g fat, while on
the second year was less from
2,40 to 1, 95 g/100g fat.

The concentration of CLA in the
analysed samples of cheese have
high levels tended to decrease on
first year from 2,67 to 2,26 CLA
and lower on the second year
below 2 @/100g fat, but varied
from period to period.

The omega-3 fatty acids are
relatively stable in the second year
(Table 3). The concentration of
omega 6 fatty acids decreased
during the study in both years.
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n3cnensBaHeTo W npe3  AseTe
roguHn. CbOTHOLLEHMETO Mexay
omera-6 n omera-3 MacTHUTE
KMncennHN Hamanasa npes n3cnea-
BaHWA nepuvog W npe3 [ABeTe
rognHun (Tabnuua 3). OnenHoBata
KncennHa B u3cnefBaHuTe cupeHa
Bapupa ot 16,42 o 19,52 g/100g
MasHuHa npes3 nbpBara roguHa u
ot 19,15 po 19,62 g/100g ma3Hu-
Ha npe3 BTopaTa. BakceHoBaTa
KMucenuHa npu 6s10T0 canamype-
HO cupeHe oT CpegHo Poponcka
nopoga oBUEe HamMasigBa npe3
nbpeara rognHa ot 3,55 go 3,12
g/100g MasHuHa, [gokato npes
BTOpara rogvHa ce YyCTaHOBSABA,
ye HapactBa oT 3,82 po 4,21
g/100g ma3HuHa.

The ratio between omega-6 and
omega-3 fatty acids decreased
during the study period in both
years (Table 3).

The oleic acid in the studied
cheeses ranged on the first year
from 16,42 to 19,52 g / 100g fat
and from 19,15 to 19,62 g/100g fat
on the second year. Vaccenic acid
was reduced in the white brined
cheese from Middle Rodopean
breed sheep on the first year from
355 to 3,12 ¢g/100g fat and
increased on the second year from
3,82 to 4,21 g/100g fat.

Tabnuua 3. BUONOrMYHO aKTUBHU MAaCTHU KucenuHu (g/100g masHuHa) B OBYe
6510 canamypeHo cupeHe oT CpegHo Popgoncka nopoga OBUe Mpe3 ABe

nocneanoBaTtesiHN rognHNM

Table 3. Biologically active fatty acids (g / 100g fat) in ewe’s white brined cheese
from Middle Rhodopean sheep breed in two consecutive years

MK 1 mai 1 1oHM 1 onu
EA 1 May 1June 1July
2013 2014 2013 2014 2013 2014
3 CLA 3,32+0,41  2,40+0,01  3,28+0,36  2,00+0,03  2,67#0,31  1,95+0,00
CLA 9c,11t 2,67+0,41  1,70+0,01  2,62+0,42  1,90+0,02  2,26+0,28  1,87+0,08
s n-3 1,98+0,02  1,51#0,00  1,96+0,10  1,73#0,02  1,51+0,11  1,54+0,04
3n-6 3,90+0,13  3,11#0,01  3,51#0,34  2,76x0,16  2,31#0,10  2,44%0,10
n-6/%n-3 1,97+0,07  2,07#0,00  1,78+0,09  1,60+0,07  1,54+0,14  1,58+0,02
C-18:1c9 17,50+0,76  19,15+0,06 16,42+0,94 19,43+0,18 19,52+1,41 19,62+0,38
C-18:1tr11 3,55+0,67  3,82+0,01  3,67+058  4,08+0,05  3,12+0,32  4,21+0,13
3meHeHuATa npu o6LWoTo The changes in the total

KOJINYeCTBO Ha cnperHarara JIMHO-
JIOBa KMCeNnHa ca CTaTuCTUYeCKN
[OCTOBEPHU MexXay BTOpU U TpeTu
nepvof npe3 nbpBara roavHa
(P<0,05), mexay nbpBu N BTOPU U
MbpBUM W TPeTn npe3 BTOpara
roguHa (P<0,001) u npu cbnocra-
BAHETO Ha [BeTe roAMHU Mo nepu-

amount of CLA were statistically
significant between the second
and third period of the first year
(P<0,05) between the first and
second and first and third in the
second year (P<0,001) and in the
comparison of the two years in
periods (Table 4). CLA have a
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ogn (Tabnuua 4). Mpn CLA Buco-
Ka [OCTOBEPHOCT Ha pesynrarturte
e noslydeHa nNpu NbpBuM U TPETU
nepuos npe3 BTOpara roau-
Ha(P<0,001) n HMUCcKa mMexay mbp-
BUTE nepuoan Ha ABeTe TroAvHU
(P<0,05). I3meHeHunATa npu
omera-3, omera-6, CbOTHOLLEHWE-
TO Mexay owmera-6 M owmera-3,
o/lemHoBarta u BakceHoBarta Kuce-
IMHa ca [O0CTOBEPHU Npu oThes-
HUTe nepuogmn u roguHmn (Tabnuua
4).

Tabnuua 4, Cratnctunyecka

AO0CTOBEPHOCT

high reliability of the results
obtained in the first and third
period in the second year

(P<0,001) and low between the
first periods of both years
(P<0,05). The changes in omega-
3, omega-6, the ratio of omega-6
and omega-3, oleic and vaccenic
acid are significant at different
periods and years (Table 4).

Ha pesynrtatnTte Ha

OMOMIONMYHOAKTUBHUTE MacTHU KNCE/IMHU B OBYe OGS0 caslaMypeHO CUpeHe OT
CpegHo Pogoncka nopoga oBLe npe3 ABe nocnefoBaTesiHi roANHN

Table 4. Statistical reliability of biologically active fatty acids in white brined
sheep cheese from Middle Rhodopean sheep breed in two consecutive years

MK 2013

2014 2013/2014

FA I/ /11 /11 I/

I/ /1 I/ /1 i/

* *kk

>CLA
CLA

2 n-3

2 n-6
>n-6/2n-3
C-18:1¢c9
C-18:1tr11

*kk

*kk *kk *kk

*kk *kk

*%k *kk *%k *%k

*%

*%k

*kk * *% *
*
*% *kk

*kk

*%

*%k

*P<0,05, ** P<0,01, *** P<0,001

n3BO4U

CbabpXaHMeTo Ha BakLeHo-
BaTa KucesiMHa B CUpPEHeTo Hama-
nABa npe3 nbpBarta roAMHa C
13,7%, pokato npe3 BTOpaTta
HapacTtBa c 10,2%. KoHueHTpauu-
Aata Ha CLA npes3 nbpBarta rogmHa
Bapupa ot 3,32 go 2,67 g/100g
MasHVHa, AoKaTo npes3 BTopata e
no-HMUcKo 1 Bapupa ot 2,40 go 1,95
g/100g MmasHuHa. TeHAeHuMs Ha
NMoHMXaBaHe e ycTaHOBeHa U npu
wW-3 N W-6 MacTHUTE KUCE/INHU B
aHanM3upaHuTe cupeHa cnepsai-

CONCLUSIONS

The content of vaccenic acid
in the cheese during the first year
decreased by 13,7%, and
increased by 10,2% on the second
year. The concentration of CLA in
the first year ranged from 3,32 to
2,67 g/100g of fat, while the
second is lower and ranged from
2,40 to 1,95 g/100g fat. Downward
trend is established and w-3 and
w-6 fatty acids in cheeses
analysed following the course of
lactation curve.
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K/ Xo4a Ha NnakrtauMoHHaTa KpuBsa.
EceHunanHute macTtHM kucenuHu | Essential fatty acids in white brined
B 65710-0 canamypeHo cupeHe ca | cheese are balanced and their
6anaHcMpaHn M CbOTHOLWeEHMETO | ratio does not exceed the specified
UM He HagBuwasa onpegeneHute | values for healthy source of
CTOMHOCTM  3a  34paBocnoBeH | omega-3 and omega-6 fatty acids.
M3TOYHMK Ha omera-3 n owmera-6
MaCTHW KNCESINHU,
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TYPICAL ELEMENT OF THE STRUCTURE OF THE NASAL MIRROR
OF BULGARIAN RHODOPES CATTLE
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High School "Dimitar Blagoev" — Svishtov, Bulgaria

PE3HOME

Pasrnexpar ce n ce aHanusupar
Hanpas/IeHNEeTO 1 U3BUTOCTTA Ha bpasgu-
Te, Kakto u dopMaTta Ha KOXHUTE bHKM
Ha HOCHOTO Ornefasio Ha >XUBOTHW OT
nopogata bBbarapcko poaoncko roeeno.
HanpaBeHa e oueHKa Ha NAbLTHOCTTA Ha
aepmMaTornmga — pexasa 1 NabTHa CTPYK-
Typa, CMMETpUS — CMMETPUYHOCT U acu-
MeTpUYHOCT. V3cnegBaH e LuBeTa Ha Hoc-
HOTO Or/leasi0 — OCHOBEH LBAT-CUBO Yep-
€H, HIaHCcK, NeTHa 1 AeNUrMEeHTMPaHOoCT.

CbueTaHua oT pasrnegaHuTe ene-
MeHTU obpasyBaT (EHOKOMMNIEKCH Ha
aepmarornnga /pucyHkara/ Ha HOCHOTO
ornegano Ha nopogara bbarapcko
POAOMNCKO roBeo.

Mpu nanunapHuTe 06pa3oBaHnsA Ha
HOCHOTO Of/flefasio Ha XMBOTHUTE OT
uscnegBaHara nopoga Hai-pasnpoctpa-
HEHM ca KOMOWHaLMK Ha rbHKUTE ¢ hop-
Ma Ha AbJTU U KbCU MOSIOCK U OT MHOrO-
bIbAHMUN. Habnwgaear ce acuMeTpUYHm
W CUMETPUYHM uHAMBUAM. [nbTHaTa
CTPYKTypa npeobnajasa Haf pexasara.

EnemeHTMTE OT CTpOexa Ha
fepmaTornmgpa Ha nopogarta Bbarapcko
pOAONCKO roBefo morart ga ce u3nonssar
npu nHAeHTUUKaLmaTa n reHeTuyeckara

SUMMARY

The direction and curvature of the
furrows, as well as the form of skin folds
of nasal mirror of animals from breed
Bulgarian Rhodopes cattle  were
examined and analysed. An evaluation of
the density of dermatoglif was done —
loose and dense structure, symmetry —
symmetry and asymmetry. It was
investigated the color of nasal mirror —
basic color gray-black, shades, stains and
depigmentation.

Combinations of elements taken
form complex phenotypes of dermatoglif
/drawing/ nasal mirror breed Bulgarian
Rhodopes cattle.

In papillary formations of nasal
mirror of animals of the breed most
common are combinations of folds in the

form of long and short strips and
polygons. There are asymmetric and
symmetric  individuals. The dense

structure prevails over the loose.

Elements of the construction of
dermatoglif breed Bulgarian Rhodopes
cattle can be used in identification and
genetic passports of animals as well as
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nacnopTusaumsaTa Ha XMBOTHWTE, a Taka
CbLIO KaTO Mapkepy Ha fAafeH Npu3Hak
Ha nopogara W CTafoTO BbB BpPb3Ka C
YCbBbPLIEHCTBAHETO HA Pa3/INYHK Cenek-
LIMOHHU KpUTEPUMN.

KnouoBu AyMU: TbHKY,
CTPYKTYpA, CMMETPUYHOCT,
ornefano

JINHNN,
HOCHO

yBO/

3a (peHeTMka KaTO Hayka ce
3arosopu oule npe3 70 roguHN Ha
MUHa/IMA Bek. Chbliarta e Hay4yHo
Harnpas/ieHne CBbpP3aHO C reHeTu-
Ka, knacuyecka 3oosorva u 6orta-
Huka. Ob6nacTtTa Ha uscrnenBaHeTo
0 e ANCKPeTHOTO NnposiBABaHe Ha
enureHeTyHaTa W3MEHYMBOCT -
doeHuTe /phenae/ wn  TexHuTe
KOMOMHaUUKN, KaTo Mapkepu Ha
BbTPELUHO NOony/sauMOHHNUTE OTHO-
lweHusa (A6nokos., 1987).

Odepmatornudpukata e gpyra
cneymdmyHa Hayka um3yyaBaula
pyCyHKaTa Ha XapakTepHuTe dopar-
MEHTU OT KOXara Ha HOCHOTO
ornefasio npu roesegara. Tesu
pparmeHT  popmupar  3bpHa,
'bHKW, OCTpPOBM W 6pasan, Karto
TAXHOTO CbHOTHOLIEHVWE € CTPOro
NHONBUOYA/THO 338 BCHAKO XMBOTHO
N ce CbXxpaHsBa npes Lenns XnsoT
(CupotmHa wn Mypagosa, 2007;
CopoTtuHa, 2008).

dopmMmpaHeTo Ha (PEHOKOM-
NJeKCUTe Ha HOCHOTO orfegasno
3aBbpLUBa B Kpas Ha netus meceu,
OT embpuoreHesarta u A0 Kpas Ha
XMBOTa Ha roBefoToO OcTasar Mo-
CTOSAHHWN. VI3MEHAT ce NAbTHOCTU-
Te Ha /IMHMUTe 3a eanHMLA NOBbP-
XHOCT.

B cenekumoHHata paboTa

markers of a sign of the breed and flock in
connection with improvement of different
selection criteria.

Keywords: wrinkles, lines,

structure, symmetry, nasal mirror

INTRODUCTION

For phenetic as science
started talking already in the 70
years of the last century. It is

scientific  direction related to
genetics, zoology and classical
botanika. Its area of study is

discrete development of epigenetic
volatility- phenyl /phenae/ and their
combinations, as markers of
internal population relations
(Yablokov, 1987).

Dermatoglific is other specific
science of drawing the
characteristic fragments of skin
nasal mirror in cattle. These
fragments formed grains, wrinkles,
furrows and islands, and their ratio
is individual for each animal and
stored throughout all life (Sirotina
and Muradova, 2007; Sorotina,
2008).

Phenotypes complexes
formation of nasal mirror finishes at
the end of the fifth month of
embryogenesis and the end of life
bovine remain constant. Also
changed is the density of lines per
unit area.

In breeding work dermatoglife
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aepmMartornngHuTe 0CO6EHOCTU
Ha  HOCHOTO  ornegasio  npu
ropefara npeacrasnsasaT MHTepec
BbB Bpb3ka C WHOUBUAyasTHUTE
0ocobeHOoCTW, UMHAeHTUdMKaunATa
Ha >XMBOTHOTO W MPOrHo3upaHe Ha
npogyktusHoctTa (Novyanto et al.,
2013).

BbnrapckoTo poaoncko rose-
[0 e oTeyecTBeHa nopoja nosyye-
Ha upe3 CUCTEMHO KPpbCTOCBaHEe Ha
PoOoncKkoTo KbCOPOro roeseno C
MecTHOTO cmnBO, KadhsBo roBeso v
[bxepceii. MopogaTa e nogxoasiia
3a oTrexgaHe B npegniaHUHCKN-
Te, MJaHUHCKA paioHn W CUSHO
npecevyeHn Hak/IOHEHN MECTHOCTMW.
TunnueH npepcraButen e Ha
ApebHUTE nopoan 3a MSKO.

Llenta Ha HacToAWOTO U3-
crnefBaHe e fa ce onpefensr pas-
JINYHUTE EeNEeMEHTU u3rpaxgalm
AepmMaTorIMpHOTO  U306paxeHne
Ha nopogarta bbnrapcko poaorncko
roeefio, LiBeTa Ha HOCHOTO or/fiega-
/10, HI0AHCK, NIBTHA UK pexasa e
CTpyKTypaTa Ha gepmartornnga u
CMMETpUYHOCTTA W  acuMeTpuy-
HOCTTa Ha CbLUMAT.

MATEPVANT N METOON

3cnepBaHeTo ce npoBeje B
Hay4yHaTa ekcnepvMeHTasiHa 6asa
Ha UNIMK3-TposaH M yacTHU 3eme-
OEeNckn  cTonaHcTBa Ha  rpap
[eBnH, CmonsHcka ob6nact npes
2014 rogmHa. WN3cnepBaHu 6sxa
57 roeBepa, 35 kpaBu, 5 OHUUK, 16
Teneta un 1 6uk. W3cnegsaHute
XWBOTHW ca poLEeHU N OoTrnefaHn B
NnaHNHCKUTE pervoHn Ha
Bbvnrapua n ca ce akammaTtusu-

features of nasal mirror in cattle of

interest in connection with
individual characteristics, the
identification of the animal and

forecasting productivity (Novyanto
et al., 2013).

Bulgarian Rhodopes cattle
breed is Patriotic obtained by
systematically crossing the
Rhodope Shorthorn cattle with
local gray, brown and Jersey
cattle. The breed is suitable for
cultivation in foothill, mountain
areas and rugged sloping places.
Typical representative of small
breeds for milk.

The aim of this study is to
identify the various elements
constituting dermatoglife image of
Bulgarian Rhodopes cattle breed,
the color of nasal mirror shades,
thick or loose structure of
dermatoglife and symmetry and
asymmetry of the same.

MATERIAL AND METHODS

The survey was conducted in
the Experimental base at RIMSA in
Troyan and private farms in Devin,
Smolyan region in 2014. 57 cattle,
35 cows, five heifers, 16 calves
and one bull were tested. Test
animals were born and raised in
mountain regions of Bulgaria and
have adapted themselves well in
these conditions.
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pasiv nobpe npu Te3u ycroBus.

BbB Bpb3ka C MOMOBUSA
AemopgusbM npu rosegarta, npwu
ouunTe N  MBXKATE Teneta ce
yCTaHOBMXa CerMeHTupaHe Ha
KOXXHUTE T[bHKA W  MHOXECTBO
npucTerHatM rbHKM 0bpasysBalim
C/IOXHWU KOHMrypawumm.

C nomowrta Ha uudpos
dotoanapar PRACTICA DzZC-7,2

6sxa HanpaBeHW CHUMKM Ha
gepmarornmdmute  Ha  HOCHUTe
ornegana ot 25-50 cm Ha

MOCOYEHUTE XXMBOTHW.

CHumMmKnTEe 6sixa Knacudumum-
paHy no metoaukata Ha Tpodu-
MeHko (1991) no [enyKTMBHUSA
MeTo/, Ha aHasIM3 1 06paboTeHn U
CbXpaHeHn B KomnmwTbp INTEL
PENTRIUM-IV ¢ nomowita Ha
nporpamute Microsoft Excel, Paint
n Microsoft Word. Pe3sepBHute
KOnumsa 6sxa 3anMcBaHu Ha MarHuT-
HW OMCKOBE 3a CbXpaHeHue.

BcAka CHMMKa Ha HOCHOTO
ornefano aHanmsupaile Harnpas-
NIEHNETO 1 U3BUTOCTTa Ha 6pasgu-
Te KakTo M popmara Ha KOXHUTe
rbHKW. HanpaBeHa 6e oueHka Ha
NAbTHOCTTA Ha Aepmatornunga —
pexaBa W MNJbTHa CTPYKTYpa,
CYMETPUYHOCT M acUMEeTPUYHOCT.
N3cnepsaH 6e uBeta Ha HOCHOTO
ornefasnio — OCHOBEH UBAT, HIOAH-
Cu, NeTHa 1 AenUrMeHTUPaHocCT.

N3non3saHnte TepMUHU U

[laHHW ca B CbOTBETCTBME C
MeXxayHapoAHata  BeTepuHapHO
MegMUMHCKAa ~ HOMeHknaTypa —

Nomina Anatomica Veterinaria.
[aHHnTe 6sxa 06paboTeHU
6MOMETPMYHO N0  MeToamKaTta

In connection with sexual
dimorphism in cattle in bulls and
male calves found segmentation
and multiple skin folds fastened
folds forming complex
configurations.

Using a digital camera
RRACTICA DZC-7,2 photos were
taken of the nasal dermatoglifes
mirrors 25-50 cm of these animals.

The pictures were classified
methodology Trofimenko (1991) on
analysis of the deductive method
and processed and stored in
computer INTEL PENTIUM-IV
using the programs Microsoft
Excel, Paint and Microsoft Word.
Backups were recorded on
magnetic storage disks.

Each photo of nasal mirror
analyzing the direction and
curvature of the grooves and
shape of skin folds. It was
evaluated density of dermatoglife —
loose and dense structure,
symmetry and asymmetry.
Investigated was the color of nasal
mirror — basic color shades and
stains depigmentiranost.

Terms and data are
consistent with the international
veterinary and medical

nomenclature — Nomina Anatomica

Veterinaria.
Data

biometric

were processed
methodology  Lankin
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JTaHKWH [MNOXNHCKU

(1969).

(1968) 1

PE3YJITATUN N OBCBbXXOAHE

C nomowra Ha uudpos
doToanapar 6sxa  HanpaBeHU
)OTOCHMMKM Ha HOCHOTO ornepga-
/IO Ha u3cnefBaHWTe roseja.
LincopoBute  (poTOCHUMKM  BsAxa
KayeHN Ha KOMMITbP M aHan3un-
paHu. lNpu MeHAWOo ce yBennye-
HMe ©6e BB3MOXHO, [AeTalsiHO
pasrnexgaHe Ha esieMeHTUTe OT
CTPYyKTyparta Ha HOCHOTO orfieasio
Ha roBefara, KOeTo OT CBOS CTpa-
Ha Mo3BO/IM [a Cce MoJlyyn AOCTO-
BepHa TOYHOCT Ha n3cnefBaHeTo.

HocHoTo ornegano (Platum
nasolabial) npu roBegara npeacra-
BNABa moaucmumpaH 6e3kocmeH
yyacTbK OT KOXarta, CbBKYMHOCT OT
enuaepmMasiHi obpasoBaHusA CTpoO-
ro MHAMBUAYaIHN 3a BCAKO XMBOT-
HO. B Hero ce Habnwogasar ronemu
MEPOKPUHHN CEPOMYKO3HWN >K/1e3M
C MeXAYK/eTbUYHN CEeKPeTOpPHN Ka-
Hann. Cbabpxa okono 4900 xne-
31 ¢ 061 06em okosio 215600 cm3,
Nma peuentopHa u Tepmoperyna-
TopHa doyHKumKn. Tlpu 3gpaBute
NHONBUON BUHArMN € BfiaxHo. dop-
MUPAaHETO Ha KOXHUTe doparMeHTu
Ha HOCHOTO Orfiegasio nNpu ropega-
Ta 3aBbplwiBa B Kpasa Ha nertus
mMecel, 0T eMOpMOHaNIHOTO pasBu-
TVe Ha nnoja 1 octasBa NOCTOAHHO
[0 CMBbpPTTa Ha HAMBMAA.

LIBeTHbT Ha OkpackaTta Ha Hoc-
HOTO ornepasio npu bbnrapckoTo
POLOMNCKO roBeAo € TbMHO 4YepeH
WAN CUB C Pas/iMyHN BUOSIETOBU
UNn KapeHrkaBn MNo-CBETNIN UMK

(1968) and Plohinski (1969).

RESULTS AND DISCUSSION
Using a digital camera were
taken photographs of nasal mirror
of the investigated cattle. Digital
photographs were uploaded to
computer and analysed. At
increase was possible, detailed
examination of the elements of the
structure of the nasal mirror of
cattle, which in turn allow you to
obtain reliable accuracy of the
study.

Nasal mirror (Platum
nasolabial) in cattle represents a
modified hairless area of skin
epidermal formations set of strictly
individual for each animal. There
were no major  merocrinic
seromucosic intracellular secretory
glands channels. It contains about
4900 glands with total volume of
about 215600 cm3. There receptor
and thermoregulatory functions. In
healthy individuals always moist.
Formation of skin fragments of
bovine nasal mirror finishes at the
end of the fifth month of embryonic
development of the fetus and
remains constant until the death of
the individual.

The color of the color of nasal
mirror in Bulgarian Rhodopes
cattle is dark gray or black with
different purple or brownish in
lighter or darker shades in 88.3%
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Nno-TbMHU HioaHcu npu 88,3 % oT
nHgmeuauTe. [lloTBbpXAaBa ce
npaxkTM4yeckn 1 HarnegHo PaktbT,
ye MUIMEHTMPaHOTO HOCHO or/e-
[aio AOMUHMpPA Hafj, HeNUrMeHTu-
paHoTo (Bnagnmupos, 1970).

B 11,7 % ot uscneasaHute
roeefia ce HabnwgasaT genurMmeH-
TPaHW y4yacTblUM MO HOCHOTO
ornefasio C HenpaswuiHa MHOrO-
brb/IHA UK enuncosugHa dpopma
M pasNnMYHO pasnosioxeHve. Hai-
4ecTo cpeLlalo ce B gop3asHarta
yacT Ha HOoCcHoTo ornegasno. Camo-
TO HOCHO orfiefjasio e 06rpafeHo ¢
neuuya ot 2-2,5 cm 6enn NoKpBHU
KOCMMW.

a) ¢ yepeH upaTt/with black color

B) C BUOJIETOB HIOAHC
with violet shade

of individuals. The fact that
pigmented nasal mirror dominates
unpigmented is confirmed
practically and clearly (Vladimirov,
1970).

In 11.7% of the investigated
cattle  observed  depigmented
sections of nasal mirror irregular
polygonal shape or elliptical and

different location. Frequently
occurring in the dorsal part of nasal
mirror. Very nasal mirror is

surrounded by a band of 2-2.5 cm
white covering hairs.

r) C AenUrMeHTUpaHu yyacTbLm
with depigmented areas

644



AepmanHute IbHKM B
CTpyKTypaTta Ha gepmarornvda
mMorar ga 6baart ¢ gpopma Ha KbCu

n  Oobarv ueBuuM  /pecHu/, Ha
MHOFOBbIb/IHULM, Ha NHOCNKN, Ha
e/IMNCcu N Ha NPUCTEerHaTn [bHKU.

MbHKMTE MoraT Aa umaT cTerHarta
dopma 1 ga obpasyBaT CNOXHU
CTPYKTYpV OT hparMeHTH.

a) KbCu nBMLM
short strips

r) Ha ntocnu/flaky

B 3aBMCUMOCT OT Hanpas/ie-
HMETO cu bpasauTe ce AensAT Ha
Tpw TUNa:

HacoueHn KbM BbpXxa.
NInHuMTEe ca OTHOCUTESTHO BeEpPTU-
Ka/IHM Ha ocTTa. Kpauwarta um ca
noyTn nepneHAuKynsapHN Ha BbP--
Xa Ha oceBaTa J/IMHUA Ha HOCHOTO
ornefano. MbHKMTE uMaT Henpa-
BUNHA (popma wnu npuavyar Ha
yawa. bpasante Hanyckar LUEeHTb-

0) ABbArv nBnum
long strips

.

) Ha enuncwu/of ellipses

Dermal folds in the structure
of dermatoglife can be in the form
of short and long streaks /fringes/
polygons, of flakes, ellipses and
fastened folds. The folds may
have a tight fit and form complex
structures of fragments.

B) MHOTObIb/IHNLMN
polygon

€) CTerHaTu rbHKu
tight folds

Depending on its direction
grooves are divided into three
types:

Directed to the top. Lines are
relatively vertical to the axis. Their
edges are almost perpendicular to
the top of the center line of the
nasal mirror. Folds have irregular
or resemble of a glass. Furrows
leaving the center usually at a right
angle.

645



pa 06MKHOBEHO Nof NpaB bIb/l.

HacoyeHn «kbm  nepudoe-
pusata. bpasgute ce oTaensaTt ot
LEeHTBbP noA npas brb/. MNoHsKora
NMHANTE  NPaBAT  OTHOCUTESTHO
Masika Abrfa C OTK/IOHEH/WE KbM
[op3asiHNS KpaliHa HOCHOTO orfie-
fano. O6UKHOBEHO 6pasguTte ce
HacouBaT KbM XOPU3OHTA/IHN OCK
1 ca noyTy ycnopeaHu ¢ Bbpxa.

MexanHHa dhopma. Habsnto-
flaBa ce pagmasiHO Hanpas/ieHue
Ha nanunapHute NuHUKU. ColymTe
ce CTpeMAaT KbM YycC/iOBHaTa
6ucekTpuca Ha brbsa. NoHsKora
ce cpewar KIMHoobpasHu bpasaun
OT Bbpxa Ha (parmeHTa KbM
nepudpepusTa.

a) nnbTHa/thick

dparmMeHTUTEe Ha HOCHOTO
ornefasio  Ha  XXMBOTHUTE  OT
Bbnrapckata popgoncka nopoga
nmaTt NSIbTHa U pexaBa CTPYKTypa.

MNnbTHaTa  CTpyKTypa Ha
aepmarornnda ce xapakrepusnpa
C NNBTHU IbHKU BbB BUA HA AbTN
N KbCW TMOJSIOCK, EfINNCU, OBasn
6/IM3KO0  pasnosiokeHn egHa Ao

apyra.
lNpun XuUBOTHMUTE C pexasa
CTPyKTypa Ha Aepwmarornvda

IbHKUTE ca rofiemMu, pasfaesieHun

Directed to the periphery.
Furrows separated from the center
in straight lines angle. Sometimes
make relatively small arc with
deviation to the dorsal nasal end
mirror. Usually furrows directed to
horizontal axis and are almost
parallel with the summit.

Intermediate form. It is
observed radial direction of the
ridge lines. They seek to the
centerline of the angle. Sometimes
there are cuneiform grooves from
the top of the fragment to the
periphery.

0) pexaBa/loose

Fragments of nasal mirror
animals from Bulgarian Rhodope
breed have a thick and loose
structure.

The dense structure of
dermatoglife is characterized by
thick folds in the form of long and
short strips, ovals, ovals arranged
close to each other.

In the animals with the loose
structure of dermatoglife creases
are large, separated by wide
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lWMpoKN 6pasgm 1 obpasysar
rpeéeHmu. O6uKHOBEHO ce
obpasyBaT C/IOXKHU CTPYKTypU C
doopmu Ha nrocnu.

Mo npu3Haka N3BUTOCT dopar-
MEHTUTE ce [ensar Ha cnabo u
CWUHO 1U3BUTU. Cnabo n3BuTUTE Ce
Xapakrtepusunpar cbC Ab/rn npasu
MMHUA.  CUNHO  U3BUTUTE UMaT
MHOXECTBO HenpaswiHW 6pasgun.

dparmeHTUTE Ha Agepmarto-
rnugpa /pucyHkara/ morat ga 6b-
AaT CUMETPUYHU U acUMeTPUYHM
CNPSAMO BEPTUKa/IHW OCU Nnpekapa-
HA YCNOBHO Mpe3 LUeHTbpa Ha
HOCHOTO orneaano.

a) cumeTpuyHM / symmetrical

13BOAV

PasrnegaHute eNemMeHTn
obpasyBar (PEHOKOMM/EKCU Ha
aepmarornndpa /pucyHkata/l  Ha

HOCHOTO ornegano npu bbnarap-
CKOTO pOJAO0MNCKO roBefo.
ManunapHute o06pa3oBaHUsA
Ha HOCHOTO orneAaso Ha XXUBOTHU-
Te OT u3cnepBaHaTta nopoga, ca
pasnn4yHM KoMOMHaUMW, HO Hai-
pasnpocTpaHeHn ca T[bHKUTE C

grooves and form edges. Complex
structures are usually formed with
shape as flakes.

On the ground curvature
fragments are divided into low and
strongly curved. Slightly curved
characterized by long straight
lines. Highly curved have multiple
irregular grooves.

Fragments of dermatoglife
/drawing/ can be symmetrical and
asymmetrical with respect to
vertical axes conditionally drawn in
the middle of nasal mirror.

0) acumeTpuyHK / asymmetric

CONCLUSIONS

Examined elements form
phenocomplex of dermatoglife
/drawing/ nasal mirror in Bulgarian
Rhodopes cattle.

Ridge formations of nasal
mirror of animals of the breed are
various combinations, but the most
common are folds in the form of
long and short strips and irregular
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chopma Ha AbArM N KbCK NONOCKU U
HenpaBuU/IHN MHOTObIbIHNLN.

Habnwogasar ce acumeTpuy-
HA W CUMETPUYHU  UHOUBUAOMN.
MnbTHaTa CTPyKTypa npeobnaga-
Ba Ha/ pexaBarta.

EnemeHTUTE OT CTpOoexa Ha
HOCHOTO ornegano Ha bbarapcko-
TO POAONCKO roBego moraT ga ce
n3non3eaTt npuv MHAEHTUdUKaLNS-
Ta 1 reHeTuyeckara nacnopTusa-
LUMsATa Ha XUBOTUTE, a Taka CbLl0
KaTo Mapkepu Ha dafeH Mpu3Hak
Ha nopogata K CTagoToO BbB
BPb3ka C YCbBBbPLUEHCTBAHETO Ha
pa3NNYHN CENEKUMOHHN KPUTEPUN.

polygons.

There are asymmetric and
symmetric individuals. Thick
structure prevails over the loose.

Elements of the construction
of the nasal mirror of Bulgarian
Rhodopes cattle can be used in
genetic The identification and
passports for lives as well as
markers of a sign of the breed and
flock in connection with
improvement of different selection
criteria.
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COCOONS WITH DIFFERENT FLUORESCENT CHARACTERISTICS
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PE3OME

KonpuHaTa oT B. mori e cbCTaBeHa
npegMMHoO OT [ABa Buga NpPOTEUHW, OT
KOUTO (PMOBPOUMHBT 3aemMa OCHOBHO MSCTO
1 Uma rnaseH NPUHOC 3a MKOHOMMYeckarta
e(peKTMBHOCT Ha CBW/IOTOYHUA NpoLec.
Llenta Ha HacToALWOTO npoyysaHe 6e ga
ce aHa/m3upa  CbAbpXaHUeTo  Ha
oubponH B cypoBaTa KonpuHa OT
nawukysm Ha Bombyx mori L. ¢ pasnvyHa
hnyopecueHTHa xapaktepuctuka. O6ekT
Ha u3cnegsaHeTo ca 1998 andpeepeHuu-
paHu no nona n dayopecueHuus yuneta
OT AW U TeTpa- XxMbpuamn Ha KornpuHeHaTa
nenepyga. MosyyeHuTe pesynraru couar,
Yye y/nTpasmoneTosara JyopecLeHuns
Ha nalwkynute okas3Ba B/IMAHNE BbPXY
(heHoTMMHATA MposiBa Ha  Npu3HaKa
CbAbpXaHne Ha ombpounH. C AOCTOBEPHO
Hall-B1COKO CbAbpXaHune ca unnetara ot
XBATO dh/iyopecumpatiy nawikynm, a c
Hali-HMCKO Ha BMOMEeTOBO dnyopecumpa-
wy. C no-BMCOKO CbAbpXaHue Ha
onbponH ca umnetarta OT AU-XMOPUOUTK
B CpaBHeHMe C  TeTpa-xubpugure.
MonyyeHnTe pesynrat gasaT OCHOBaHWe

SUMMARY

B. mori silk is composed of two
main proteins of which fibroin occupies
the largest share and is a major
contributor to the economic performance
of the reeling process. The objective of
the present study was to analyze fibroin
content in raw silk (silk thread) from
Bombyx mori L. cocoons with different
(violet, intermediate and yellow)
fluorescent characteristics. The subject of
study were 1998 skeins distinguished by
sex and fluorescence of double and tetra-
cross silkkworm hybrids. The results
obtained show that the ultraviolet
fluorescence of cocoons influences the
phenotypic expression of fibroin content.

Reliably lowest is the content of skeins
from violet fluorescent cocoons and the
highest is that from yellow fluorescent
ones. Higher is the fibroin content of
skeins from the double-cross hybrids
compared to tetra-cross hybrids.

The result obtained allow us to conclude

649



fJa ce cuuta, 4Ye UKOHOMUYECKU TMo-

N3rofHo 3a CBWMIOTOYHATA
NPOMMLLMEHOCT €  U3M0/S3BAaHETO Ha
nawkynm ¢ XbAaTa gyopecueHums,

KaKTo 1 OT aHasM3npaHuTe an-xmopunau.
Kntouosn gymun: Bombyx mori L.,

KOMpPUHEHa HWLWkKa, MOPOVH, YITpaBuo-

neToBa (BMOMIETOBA, MEXAMHHA U XbTa)

onyopecueHuus.

yBO/

KonpvHeHata o06BuBKa Ha
Bombyx mori L. e cbcTaBeHa
OCHOBHO OT JBa BuAa MPOTEUHU -
cepuumH 1 pnbponH, cbeTasnsiBa-
Wy cvotBeTHO 20-30 n 70-80% ot
obwmsa n cbucrtaB (Voegeli et al.,
1993; Lee, 1999; Sannappa et al.,
2002; Freddi et al.,2003;
Constantinescu et al, 2007;
Prasong et al.; 2009, Devi and
Yellamma,2013) n gp.

BnarogapeHue Ha yHUKas/HU-
Te CU CBOICTBa KaTo 34paBuHa,
61MOCHLBMECTUMOCT, 6Guopasrpagu-
moctT u Aap. (Metcalfe and
Ferguson,. 2007), npon3BefeHuAT
OT KOMpuHeHUTe  nenepyau  B.
mori JUBpPOnH, ca LUMPOKO MPOyuy-
BaHVW M M3MN0M3BaHW, KaTO MOTEH-
UnanHu érononumepn n ce cumtar
noaxo4awm 3a nNpuioXeHue B
TbKaHHOTO WHXeHepcTBO (Altman
et al., 2003; Altman et al., 2009;
Wang et al., 2006; Mathur and
Gupta, 200, Rockwood et al., 2011,
Wenk et al. 2011; Chung et al.,
2014).

HenpekbcHaTto paswwupsBsa-
LLMAT Ce CNeKTbp Ha NpuioXeHue
B HOBMW, CbBPEMEHHU W Nepcrnek-
TMBHW 06/1aCTN, KAKTO U (PaKTbT,
ye cCbAbpXaHueTo Ha pnbponH

that in terms of the effectiveness of
reeling is more advantageous to use the
cocoons with yellow fluorescence as well
as from analyzed double-cross hybrids.

Keywords: Bombyx mori L., silk
thread, fibroin, ultraviolet  (violet,
intermediate and yellow) fluorescence.

INTRODUCTION

The silk shell of Bombyx mori
L. is mainly composed of two types
of proteins - sericin and fibroin,
comprising respectively 20-30 and
70-80% of its total composition
(Voegeli et al., 1993; Lee, 1999;
Sannappa et al., 2002; Freddi et
al., 2003; Constantinescu et al.,
2007; Prasong et al.; 2009, Devi
and Yellamma,2013) etc.

Thanks to its  unique
properties, such as tensile
strength, biocompatibility,
biodegradation, and other

(Metcalfe and Ferguson,. 2007),
the fibroin produced by the B.
mori silkworm, have been widely
investigated and used as potential
biomaterials and considered for

tissue engineering applications
(Altman et al., 2003; Altman et
al., 2009; Wang et al., 2006;

Mathur and Gupta, 200, Rockwood et
al., 2011, Wenk et al., 2011; Chung
et al., 2014).

Continuously growing range
of application in new, modern and
promising areas and the fact that
the fibroin  content  strongly
influences the yield of row silk and
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okasBa CW/HO BJ/IMSHNE BbPXY
fobvBa Ha cypoBa KonpuHa u oT
Tam BbpXy MKOHOMUYeckaTa edek-
TMBHOCT Ha CBW/IOTOYHUS Mpouec,
3acuBa UHTEPEeCHT KbM YyCTaHO-
BABaHe  (pakTopuTe,  BMSELLM
BbpXy (pMOPOMHOBOTO CbAbpXka-
HMEe 1 ONTUMU3MpPaHe CbOTHOLUE-
HUEeTO MexXay pnbponH 1 cepuumH
B nos3a Ha pmbpounHa. Cnopep
Basavaraja et al. (2000), cbabpxa-
HAETO Ha cepuuVH B KonpuHata
MOXe Aa 6bAe NOHMXEHO MO NbTH
Ha cenekuuaTa 4ypes uU3nos3BaHe
Ha KPbCTOCKM C OTpuuaTesieH
XeTepo3nceH ehekT Mo Cbabpxa-
HMe Ha cepuumHt. 3a edqrekTus-
HOCTTa Ha CeNleKLMOoHHMA npoLlec
B MOCOKa noBuwWaBaHe CbAbpXa-
HMEeTO Ha JMOpouH JonpuHacs
yctaHoBeHata OT Qader et al.
(1989) MHOro BmMcoka no CTeneH u
oTpuuaTenHa kopenayus Mexay
CbObPXaHMETO Ha CepuuuH U
n6ponH.

HacnefcteHuat xapaktep Ha
npusHaka ce  u3nonssa  oOT
cenekunoHepute B CTpaHuTe C
pa3sBuTo 6y6apcTBO 3a Cb3faBaHe
Ha nopoau u XxXMbpuam C HUCKO
CbAbpXaHNe Ha CepuuunH, pecrnek-
TUBHO C BWCOKO Ha (oMOponH
(Gamo and Hirabayashi, 1984).

BnvsHue BbpXY CbAbpxa-
HMeTo Ha (pMOpPOMH OKas3Ba Bb3-
[elicCTBMEeTO C aHasiora Ha HoBEHW/1-
HUSA XOPMOH N XpaHEHETO C U3KYCT-
BeHa xpaHa (Bharati and Yungen,
2001), HMBOTO Ha TOpeHe Ha
yepHuuata c¢ asoT (Sannappa et
al., 2002), nona, nopogata u
ce3oHa (Qader et al.,1989; Tzenov

thereby the economic efficiency of
silk reeling process, reinforce
interest in establishing factors
influencing the content of fibroin
and optimizing the ratio of fibroin
and sericin in favour of fibroin.

According to Basavaraja et al.
(2000), sericin content in silk can
be reduced through selection by
using crossbreeds with "negative"
heterosis effect for sericin content.

The effectiveness of the selection
process towards increasing the
content of fibroin helps established
by Qader et al. (1989) highest in
value and negative correlation
between serisin and fibroin
content.

The inheritable nature of the
trait is used by breeders in the

countries with developed
sericulture to create breeds and
hybrids with low sericin

respectively high fibroin content
(Gamo and Hirabayashi, 1984).

Influence over the content of
fibroin have the impact of juvenile
hormone analogue and feeding
with artificial food (Bharati and
Yungen, 2001), the rate of the
mulberry fertilization with nitrogen
(Sannappa et al.,, 2002), sex,
breed and seasone (Qader et
al.,1989; Tzenov et al.,, 2010;

651



et al., 2010; Lokesh et al.,2012) n
Aap.

Llenta Ha HaCTOALLOTO
npoyyBaHe e pfa ce aHanmsmpa
nOpoONHOBOTO  CbAbpXaHWe B
cypoBarta KonpuHa OT nallky/vM Ha
Bombyx mori L. ¢ Buonetosa,
MEeXAUHHA 1 XbATa ¢oNyopecLeHT-

Ha XapakTepucTuKa.

MATEPVANT N METOAN

N3cnepsaHeTo 6e peannsnpa-
HO B YueObHo-ekcrnepumeHTasiHaTa
6a3a Ha cekuus ,bBybapcTBo” npwu
ArpapeH dhakynteT Ha Tpakuiicku
yHuBepcuTteT, rp. Ctapa 3aropa.

3a maTepuan 6sixa u3nonsea-
HW KOMPWHEHW yuneTta OT OTrneja-
HA NpW CbNOCTaBMMWU YCNOBUA B
nposieTeH Ce30H nonynauum Ha gu-
n  TeTpaxuépugHun  dopmn  OT
Bombyx mori L.:
Onxunbpugun: CyneplxXeca2*,
1013x1014**
TeTpaxmbpuau: (CH1xMN1)X(M2xH2)*,
(19x1013)X(20x1014)**
* Xnbpuaun, cb3gageHu, noaabpxa-
HW 1 NpefioCTaBeHN 3a HYXAuUTe Ha
ekcnepumeHTta ot OCb-Bpaua
** Xnbpuau, cb3gageHn n noanobp-
XaHn B ArpapeH  hakynrtet-
Tpakuiickn yHuBepcuteT rp. Ctapa
3aropa

M3TouBaHeTO Ha nawkynuTte
3a nosiyyaBaHe Ha CypoBa KonpuHa
N3BbPLUMXME  WHAMBUAYASTHO C
nomowta Ha HoMepeH anapat Fu —
YHrapus.

3a doiyopecueHTHa xapakre-
pUCTUKa Ha nallukynmtTe n3nossBax-
Me KBapuosa samna ¢ UNTbLP,
nponyckaLl, ynTpaBMOSIETOBN Nbui

19x20**,

Lokesh et al.,2012) and others.

The purpose of this study is
to analyse fibroin content in raw
silk from Bombyx mori L. cocoons
with violet, intermediate and yellow
fluorescent characteristics.

MATERIAL AND METHODS

The study was carried out in
the Traning experimental base of
section "Silkworm breeding" at the
Faculty of Agriculture at Trakia
University, Stara Zagora.

The material used
comprised 1998 skeins from
violet, intermediate and yellow
fluorescence cocoons from
double and tetra-cross hybrids of
Bombyx mori L:

Double-cross hybrids: SuperlxXeca2*,
19x20**,1013x1014**

Tetra-cross hybrids: (CH1xM1)X(M2xH2)*,
(19x1013)X(20x1014)**

* Hybrids created, maintained and
made available for the purposes
of the experiment by SES-Vratsa
** Hybrids created and maintained
at the Faculty of Agricultural at
Traka University, Stara Zagora

Cocoons were drawn off
individually to obtain raw silk by
using an apparatus Fu — Hungary.

For the fluorescence
characterization of cocoons we
used a quartz lamp with a filter
permeable to ultraviolet rays in
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B AnanasoHa 334-400 nm.

Pa3TBapsaHeTO Ha cepuumHa
OT KOMPUHEHUTE HULWKKM 6e peanu-
3upaHo no Metoga Ha Komatsu
(1975), upe3 vHAMBMAYaNHO U3Ba-
psABaHe Ha KOMpUHeHWTe uyuneTta B
npoagb/nkeHne Ha 180 min npwu
Temnepatypa 98 °C B M/5 6opaTeH
6ycbep ¢ pH 9, B CbOTHOLWIEHMNE
1:750, mogmdomumpaH ot boboB wn
cbTp. (2006) upe3 pobaBsHe Ha
100p! /ml 0.1 n NaOH.

CbabpaHMeTo Ha cepuuvH B
KOnpuHeHuTe yuneta 6e onpepesne-
HO Bb3 OCHOBa Ha OTYETEHUTE Ha
180™ MuHyTa OT HaA4ya/loTO Ha
n3BapsiBaHeTO CTOMHOCTM Ha ab-
copbums, ¢ nomoLyTa Ha yctaHoBe-
HaTa 3aBUCMMOCT MeXAay KOM4ecT-
BOTO 1 abcopbumsTa Ha CepuULH:

Sa (%)=88.578xA + 6.5576,

Kbaeto Sa (%) e
CbAbpXaHWeTo Ha cepuuyH B
MPOLLEHT, onpezesieHo Nno CrnekTpoc-
KOMCKN MeTof;

A — abcopbuusata Ha cepuym-
HOBMA pasTBop, oTyeTeHa 180 min
c/ef, Hayasi0To Ha n3BapsiBaHeTo

CnekTpanHute  u13MmepBaHusA
6sxa HanpaBeHW C MoMoLLTa Ha
OBY/TbYeEB CMeKkTpoPoTOMETHP
~Spectromom 195 D" B yntpaBuo-
neToBUA Ananas3oH OT efiekTpomar-
HUTHUS CMNEKTbP MPU Ob/DKMHA Ha
Bb/iHaTa 280 nm.

BapuauuoHHocTaTuctTmyeckara
06paboTka Ha gaHHUTe 6e n3BbpLLe-
Ha C MomoLyTa Ha nporpamMHus naket
Statistica v.6 Ha chupmata StatSoft,
Inc. (2002).
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the range 334-400 nm.

Dissolution of sericin from
the silk thread was accomplished
by the method of Komatsu (1975),
by individual boilng of silk skeins
for 180 min at 98 °C in M/5 borate
buffer, pH 9, at a ratio of 1:750,
modified by Bobov et al. (2006) by
adding 100ul/ml 0.1 n NaOH.

Fibroin content in silk skeins
was determined on the basis of
the absorption values recorded at
the 180" minute from the
beginning of boiling using the
established relationship between
the amount and absorption of
sericin:

Sa (%)=88.578xA + 6.5576,

Where Sa (%) is the content
of sericin in percentage,
determined by a spectroscopic
method,

A — absorption of the sericin
solution recorded 180 min after
the beginning of boiling

Spectral measurements
were made using a dual beam
spectrophotometer "Spectromom
195 D" in the ultraviolet range of
the electromagnetic spectrum at a
wavelength of 280 nm.

The variation statistic data
processing was performed using
the software package Statistica
v.6 company by StatSoft, Inc.
(2002).



PE3YJITATU N OBCBb)XOAHE
Ha Tabnuuya 1 ca
npeacTaBeHn cpeaHUTEe CTONHOCTU
3a CbAbpXaHMe Ha CepuuuH B
cypoBata KonpuHa  (4mneta),
Nosly4YeHn OT aHaAM3npaH1Te an- 1

TeTpa- XnépunaHn dhopmn.
CpaBHUTETHUAT aHanm3 Ha
JaHHuTe OoT TpuTe rpynn (C

BMOJIETOBA, MEXAVHHA W Xb/Ta
donyopecueHuus) B pamMkuTe Ha
oTAe/iHUTEe  XMbpugn  nokassa
[obpe unspaseHa TeHAeHUMs Ha
MOHMWXaBaHe  CTOMHOCTMTE  Ha
npu3Haka B Mocoka OT BMOJieTOBa
KbM Xbnta dpnyopecueHuns. BuB
BCUYKN Crlydan pas/inknTe mexay
cpegHUTe CTOMHOCTM Ha fBeTe
KpaliHu hopMn ca CcTaTtucTUYeCKu
poctoeepHn (P=0.05 — P=0.001).
Mpn >XeHcKkUTe wHAMBUAW, Hal-
CWIHO M3pas3eHn pas/ivku mMexay
ABeTe KpaliHu dhopmu (BMONETOBO
N XbNATO — doyopecuupalym) ce
Habnogasat B An-xmbpmga
CixXeca, — 2.56 nyHkTa, a Hai-
cnabo n3paseHun npu 19x20 — 0.88
nyHkTa. Mpy MBXKUAT N0, Hai-
ronaMa pasnuka (2.72 nyHkra) e
oTyeTeHa npu (19x1013)X(20x1014),
a Han-manka (0.74 nyHkTa) B
cypoBata KOnpuHa Ha
(CH1xU1)X(M2xH2).
CpaBHUTE/THUAT aHaUIM3bT Ha
pesyntatmte B  paMKuTe  Ha
oTAe/IHUTEe ONIYOPECLLEHTHU Tpynu
nokasea, 4Ye TMpu  BKOJIETOBO
donyopecumpawmnte  ppakuum ¢
YXEHCKN VHAMBUAW, OTHOCUTESTHUAT
OAn1 Ha cepuuvMHa Bapupa B
rpaHuymTe ot 24.00 go 26.10 %,
CbOTBETHO npu C1xX2 7

RESULTS AND DISCUSSION
The average values for the
fibroin content in the silk threads of
the analyzed double and tetra-
cross hybrids are presents in Table
1.

The comparative analysis of the
data in the three groups (with
violet, intermediate and yellow
fluorescence) within hybrids and
both sexes showed a notable trend
of increasing the values of the trait
in the direction from violet to yellow
fluorescence.

The differences between the
average values of the two extreme
forms (violet and yellow
fluorescence) are  statistically
reliable (P=0.05 - P=0.001). In
females, the most pronounced
differences were observed in the
double-cross hybrid C;xXeca, -
2.56 points, whereas the least
pronounced were at 19x20 - 0.88
points.

In males, the greatest difference
(2.72 points) was recorded in
(19x1013)X(20x1014) and the
lowest (0.74 points) in raw silk from
(CH1xU1)X(MN2xH2).

The comparative analysis of
the results for the different
fluorescent groups show that in the
violet fluorescent fractions with
females, the relative proportion of
fibroin ranges from 73.07 to 76.00
%, with the intermediate
fluorescent from 74.67 to 76.71
and in the yellow-fluorescent - from
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(CH1xU1)X(N2xH2), npu
MeXAWHHO pnyopecuupawimte oT
23.29 po 25.33 ¥ npu XbATO-
donyopecumpawmnte — ot 24.27 A0
27.89%. CpepgHute CTOMHOCTU Ha
aHa/IM3npaHna Npu3Hak nNpu Mbx-
KATE MHAMBUAWM Bapupa B rpaHuLm-
Te 24.00-26.10, 23.29-25.33 wn
24.27- 27.889 % CbOTBETHO B rpy-
nnuTe C BMOJIETOBA, MEeXAUHHAa U
XbATa (/IlyopecueHTHa xapakrte-
pUcTuKa.

75.24 to 78.56%.

The average values of the
analyzed trait of males varies
between 72.11- 75.73%, 75.73 —
77.09% and 74.83 76.69%,
respectively in the groups with
violet, intermediate and vyellow
fluorescence trait.

Ta6nuual. CbabpxaHue Ha PUOPOVH B KOMPUHEHATA HULLIKA B 3aBUCMMOCT OT

chnyopecueHumnsaTa Ha nawkynute (%)

Table 1. Fibroin content in the silk thread depending on the cocoon fluorescence (%)

Xnépua dnyopecueHums XeHckun/Male Mbxkn/Female
Hybrid Fluorescence n Mean+SEM n Mean = SEM
19x20 BuonetoBa/violet 81 75.10+0.29 30 74.70+0.22
MeXxanHHal/intermediate 69  75.94+0.27 129  75.84+0.15
xbntalyellow 45  75.98+0.34 75 76.32+0.18
1013x1014 BwuonetoBalviolet 54  75.83+0.40 60 75.33+£0.30
MexanHHa/intermediate 54  76.71+0.19 75 77.09+0.19
yellow 60 77.76x0.20 75 76.69+0.25
CixXy Bnonetosalviolet 117 76.00+0.13 63 75.73+0,24
MexauHHa/intermediate 72 75.99+0.15 84 76.55+0,18
xbntalyellow 40  78.56+0.26 48 76,52+0,20
(19x1013) violet/BuonetoBa 60  73,07£0,27 52 72,11+0,36
(20x1014) wmexanHHal/intermediate 69 74,67+0,22 80 73,53+0,19
xbntalyellow 72 75,24+0,24 60 74,83+0,20
(CH1xU,) violet/snonetoBa 60  73.90+0.15 90 74.63+0.16
(M2xHy) Mex/anHHa/intermediate 60  75.18+0.17 87 75.46+0.16
xbntalyellow 28  75.59+0.52 30 75.37+0.30
HaHHute oT Tabnuua 1 nokassaTt | Presented in Table 1 data also

CbLLO Taka, Yye B cypoBara konpu-
Ha 1 OT ABaTa nosia Ha TeTpaxu-
6puanTe ce CbAbpxa MNo-mMasko
nbponH B CpaBHEHME CbHC CypO-
Bara KonpuHa OT Anxubpuaute,
[Mo-cunHO u3paseHo e ToBa npwu

TeTpaxubpugHaTa doopma
(19x1013)X(20X1014). B TO3M
CMUCB, 3a CBWUIOTOYHATa

NMPOMULLIEHOCT € WKOHOMWUYECKM
Nno-n3rogHo OoT Xmbpuaute, 06eKT

show that the raw silk of both
sexes of the double-cross hybrids
contains more fibroin compared to
raw silk in tetra hybrids. This is
more pronounced in the tetra
hybrid form (19x1013)X(20x1014)
which is characterized by the low
content of fibroin in both sexes
and all fluorescent groups. In this
sense, for the silk reeling industry
it is more economically and more
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Ha HaCTOALLOTO u3cnensaHe ga ce
n3nons3sa ANXnopungHuTe B
CpaBHeHWe C TeTpaxmopuaHuTe
dhopmn.

Ha ®urypn 1, 2 n 3 ca npeg-
CTaBeHW XMcTorpamm, oTpasssallu
pasnpegesnieHneTo no Knacose Ha
nosly4yeHnTe cpefHn CTOMHOCTUTE
3a CbabpXaHue Ha (pubponH B
rpynute ¢ pasnuyHa dpayopecLeH-
LS.

B 601WMHCTBOTO OT Habso-
AeHunata (83.28 %), CbAbPXHNETO
Ha JwmbpomH B rpynata cC
BMosetosa riyopecueHuus e B
rpaHuumnTe ot 72 po 78 %, kato
Hah-Bucok paan (36.24%) 3aema
KNachbT, BK/IKOYBALY ClyyauTe CbC
cbabpxaHue 74-76% (Purypa 1).
OT dwurypata ce BmxAa CblUO
Taka, 4Ye B Hal-BUCOKUAT U crepo-
BaTesiHO Hali- npeanoynTaH
ananasoH (ot 78 pgo 82%)
nonagat 8.13 % oT Habnwopge-
HMATA, a B Hal-HUCKMS (0T 66 A0
72 %) — 8.58 %.

MpencrtaBeHoTO Ha durypa 2
pasnpefeneHne no kKnacose Ha
cpefHnTe CTOMHOCTK OT (hppakums-
Ta C MeXAuHHa hyopecLeHums
nokassa, 4e CbAbpXaHWETo Ha
dmbponH B AmanasoHa 72 o 78
% cbcTaBnssa 85.75% oT o6wus
6poii nHaneBugn. B cpaBHeHue C
BNOSIETOBO donyopecumpauiara
dpakums, cnyyaumte CbC CbAbP-
XaHune Ha cepuunH Hafg 78 % ca c
2.39 nyHKTa noBeye, a Ha Te3n
CbC CbAbpXaHue Ha (UOPONH
nop 72 % c 4.85 nyHkTa no-mMaJsiko.

cost-effective of the hybrids, the
subject of this study, to wuse
double-cross rather than tetra-
cross hybrids.

Histograms reflecting the
distribution in grades of the
average values obtained for fibroin
content in groups with different
fluorescence are presented in
Figures 1, 2 and 3.

In the majority of

observations  (83.28%) fibroin
content in the group with violet
fluorescence is in the range of 72
to 78% with the highest proportion
(36,24 %) of the class, including
cases with content 74-76% (Figure
1).
The figure also shows that in the
highest and therefore most
preferred range (78 to 82%) are
8.13% of the observations, and the
lowest (66 to 72 %) — 8.58%.

The class distribution of the
average values of the fraction with
intermediate fluorescence
presented in Figure 2 indicates
that fibroin content in the range 72
to 78% constitutes 85.75% of the

total number of specimens. In
comparison  with  the violet
fluorescent fraction cases

containing fibroin up to 78 % are
2.39 points more and those with
fibroin content below 72 % - 4.8
points less.
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Histogram: NewVar9
K-S d=,05523, p<,05 ; Lilliefors p<,01
—— Expected Normal
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dur. 1. XucTtorpama 3a pasnpegesieHMe Ha WHANBMAWUTE C BMOJIETOBA
doniyopecLeHTHa XapakTep1CcTuKa No Npu3Haka cpeaeH NpoueHT b ponH.

Fig. 1. Histogram for the distribution of specimens with violet characters
according to the trait average fibroin percentage.

Histogram: NewVarl7
K-S d=,05174, p<,05 ; Lilliefors p<,01
—— Expected Normal
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dur. 2. Xuctorpama 3a pasfnpefenieHne Ha WHAUBUOUTE C  MeXAMHHA
onlyopecLeHTHa XapakTeprCcTMKa No npu3Haka cpeseH NpoueHT IGPOonH.

Fig. 2. Histogram for the distribution of specimens with intermediate characters
according to the trait average fibroin percentage.
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Histogram: Fibr,%
K-S d=,03905, p> .20; Lilliefors p<,10
—— Expected Normal
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dur. 3. Xuctorpama

3a pasnpegerieHve

Ha wmHANMBNANTE C XKbJ/iTa

thnyopecuLeHTHa XxapakTepuUcTmka rno npusHaka cpegeH NpoueHT onbponH.
Fig. 3. Histogram for the distribution of specimens with yellow characters
according to the trait average fibroin percentage.

B rpynata ¢ xbnata dny-
OpecueHTHa XapakTepuctuka 76.6
% OT BCUYKM HAGAAEHMS 3aemMaT
cnlyyamTe CbC CbAbpXaHue Ha
dmbponH B granasoHa 72 — 78 %,
Kato Hal-ronsam npoueHT (34.5)
3aemar vHauBuauTe B AuanasoHa
76-78%. B cpaBHeHue C BMOJIETO-
BO Y MeXANHHO hnyopecumpalim-
Te  dpakumu, npy  XbNTO-
donyopecumpauwiarta rpyna MuHW-
MasiHata CTOMHOCT Ha npu3Haka
(66-72%) e pecnekTnBHo ¢ 7.21 un
2.36 % no-Hucka. lNpaBn Bnevart-
neHne N pakTa, Ye crydyamTe CbC
CbAbpXaHne Ha J¢mMOpPOnH B
npegnoYnTaHUAT No-BUCOK Anana-

In the group with yellow

fluorescent characteristics 76.6%
of all observations are the cases
with fibroin content in the range
72-78%, with the highest rate
(34.5%) of specimens in the range
76-78%.
In comparison with the violet and
intermediate fluorescent fractions,
in the yellow fluorescent group the
minimum value of the trait (66-
72%) is respectively 7.21 and
2.36 % lower.

It is worth noting the fact that the
cases of fibroin content in the
preferred highes ranges (78-82%)
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30H (78-82 %) npu xbnTO-chNyo-
pecumpatlata pakums e ¢ 8.15 u
13.95 nyHKTa no-B1UCOKO B CpaBHe-
HMEe C MEeXAVHHO W BWOJIETOBO
donyopecumpawmte, a Ha Tesu,
cbAbpXawm uoéponH noa72 % -
C 2.36 1 7.2 NyHKTa NO-HUCKO.
Mpeasunz nocoyeHnTe pesysi-
TatTu UM 06CTOATEsNCTBOTO, ue
CbAbpXaHMeTo Ha  U6pouH
BMsie  BbPXY UKOHOMMYecKaTa
e(eKTMBHOCT Ha CBW/IOTOYHUSA
npouec, 6u 6UN0 No-ePeKkTUBHO
M3MOM3BAHETO Ha Mnawky/m C
MeXAMHHA W Hali-Beye XbJ/iTa
donyopecueHTHa xapakrepucTuka.
O6O06LWEHNAT aHa/M3  Ha
xucrtorpamute ot durypn 1, 2 n 3
nokasBsa, 4e pasrnpefesieHMeTo Ha
Hab6aeHuATa 1 nNpu Tpute dny-
OPEeCLEHTHN Tpynu CbOTBETCTBA
Ha pasnpegeneHveTo no lrayc.
OT npeacTtaBeHTe Ha ®durypa
4 [aHHW e BUOHO, Ye Xapakrepa
Ha payopecueHunATa Ha natlky-
NINTe OKasBa BJ/IMSAHME BbPXY
rpaHuunTe, B  KOUTO  Bapupa
CbAbpXaHNeTo Ha OMOPOUH.
MuHUManHUTE U Makcumarn-
HWTe CTOMHOCTWU, B KOUTO Bapupa
CbAbpXaHMeTo Ha (MOPOUH ca
Han-wnpokn (70.38-79.93 %) npwu
BNOSIETOBO donyopecumpauiara
rpyna. B no-tecHn  rpaHvum
(72.56-79.70 wn 72.22-80.41%)
Bapupa (pnbponMHOBOTO CbAbpXa-
HMEe B KOMPUHEHUTE HULIKA CbOT-
BETHO OT MEXAWHHO W Xb/TO-
donyopecumpaiiy nawkyu.

in the yellow fluorescent fraction is
8.5 and 13.95 points higher to the
intermediate and violet fluorescent
ones, and those containing fibroin
below 72% - 2.36 and 7.21 points
less.

Given these results and the
fact that fibroin content affects the
economic  efficiency of the
silkreeling process, it would be
more efficient to use cocoons with
intermediate and mostly yellow
fluorescence characteristics.

The summarized analysis of
the histograms on Figures 1, 2 and
3 shows that the distribution of
observations in all three
fluorescent groups corresponds to
the Gauss distribution.

The data presented on
Figure 4 show that the nature of
fluorescence of cocoons
influences the limits within fibroin
content varies.

With the wide range of
variation is characterized group of
violet fluorescent feature
(70.38-79.43%). The content of
fibroin in the silk threads of
intermediate and yellow
fluorescent cocoons varies in a
narrow range, 72.56-79.70% and
72.22-80.41% respectively.
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dur. 4. 'paHUUM Ha BapupaHe Ha cpefHuTe CTOMHOCTU 3a CbAbpXaHue Ha
hnbponH B 3aBUCMMOCT OT o/IyOpeCLUEeHTHaTa XapakTepmcTuKa Ha NallKymTe.
Fig. 4. Variation boundaries of the average values for fibroin content according
to the fluorescent characteristics of cocoons.

N3BO4AN

YCTaHOBEHOTO B HACTOALLO0TO
n3cnefBaHe 0OCTOBEPHO NO-BUCO-
KO CbAbpxaHue Ha uOpOuH
cypoBaTa KonpuHa OT nawkynm ¢
Xbnta ulyopecueHTHa xapakrte-
pUCTUKa B CpaBHeEHVE CbC CypoBa-
Ta KonpvHa OT nallky/M ¢ Buose-
TOBa TakaBa, KakTO W Mo-BUCOKOTO
nOponHOBO  CbObPXKAHNETO B
cypoBaTa KonpuHa OT aHanu3upa-
HUTE Au- Xnbpuan, AaBa OCHOBA-
HWe fa ce cuuTa, Ye U3non3BaHeTo
Ha XbNTO-(hnyopecumpaliy naw-
KyQIM U Ha nawkynm ot guxmbpua-
HAUTE dopMM MOXe [Aa MNOBULLIN
MKOHOMMYeckaTa ePeKTMBHOCT Ha
CBU/IOTOYHUS Npouec.

MonyyeHnTe B HACTOALWOTO
nscnensaHe pesyntratnm oborats-

CONCLUSIONS

The reliably higher fibroin
content found in his study in raw
silk from cocoons with yellow
fluorescent characteristcs
compared to raw silk from cocoons
with violet fluorescent
characteristics and the higher
fibroin content in raw silk from the
analyzed double-cross hybrids
gives rise to beliefs that the use of
yellow fluorescent cocoons and
cocoons of the double-cross
hybrids can increase the economic
efficiency of the silk reeling
process.

The results obtained in this
study enrich the information on the
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BaT MHJopMauMsita OTHOCHO Npu-
NIOXEHNETO Ha ynTpasuosieToBaTa
dnyopecueHuus B 6y6apcTBOTO U
CBWIOTOYHATA MPOMMLLSIEHOCT W
HacouBaT BHUMaHNETO KbM
paswmpsiBaHe Ha chnektbpa oOT
cpefcTBa 3a NnoBulIaBaHe CbAbp-
XaHneTo Ha thnbponH. B nogkpena
Ha ToBa e TBbpAeHMeTo Ha Taluny-
natoB (1976), ye chnyopecuyeHums-
Ta MOXe Jja ce u3nonssa B
CeNEeKUMOHHUAT Mpouec, Kato ce
BOAM OTOOP 3a NO-HUCKO CbAbpXxa-
H/Me Ha CepuuVH, PECNEKTUBHO MO-
BMCOKO Ha (pnbpounH. 3a uenta no
MbTA Ha cefiekunsiTa € Bb3MOXHO
Cb3faBaHeTO Ha Nopoau n xmopwu-
AN ¢ npeobnajasalio Cbabpxa-
HMEe Ha nawkym C  Xb/Tta
chiyopecueHTHa XxapakTepucTuka.
Peanusaumata Ha Ta3n Bb3MOX-
HOCT ce 6naronpuaTcTBa OT ycTa-
HOBEHOTO BMCOKO HUBO Ha TeHO-
TUNHA M3MEHYMBOCT Ha MpuU3Haka
NIYMUHUCLIEHLUMA Ha nawkynmte oT

application of ultraviolet
fluorescence in sericulture and the
silk reeling industry and focus the
attention on expanding the range
of tools to increase fibroin content.

In support of this is the statement
made by Tashpulatov (1976) that
fluorescence can be used in the
selection process, making
selection for lower sericin content,
respectively higher fibroin content.

For that purpose in the course of
selection it is possible to create
breeds and hybrids with
predominant content of cocoon
with yellow fluorescent
characteristics.

The implementation of this option
is favoured by the established high
level of genotypic variability of the
trait luminescence of the B. mori L.
cocoons, which provides high

B. mori L., koeto o6e3neyasa | efficiency of the  selection
BMCOKa edqeKTMBHOCT Ha oTbopa | (Braslavski et al., 1996).
(Bpacnascku n Kos., 1996).

NNTEPATYPA /| REFERENCES

1. Altman G. H, F. Diaz,C. Jakuba,T. Calabro,R.L. Horan, J. Chen, H.
Lu,J. R, D.L. Kaplan. 2003, Silk-based biomaterials, Biomaterials 24,401-416.

2. Altman AM, Y. Yan , N. Matthias , X. Bai, C. Rios , AB Mathur, YH

Song, EU Alt. 2009. IFATS collection: Human adipose-derived stem cells seeded on a
silk fibroin-chitosan scaffold enhance wound repair in a murine soft tissue injury model,
Stem Cells. 27(1):250-258.

3. Braslavskiy M, Akimenko L, Stotskiy M, Zhuravel V, Liashenko Y.
1996. A study on the potential for selection of source populations by the luminescence
trait of cocoons. Summaries of reports from a Jubilee International Scientific
Conference on Problems of sericulture in the world at the end of 20th century, Vratsa,
1996, 62.

4. Basavaraja HK Suresh Kumar N, Reddy M and Datta RK. 2000.
Studies on boil-off loss ratio with reference to the cocoon shell in bivoltine silkworm
Bombyx mori L., Indian Journal of Sericulture, 39, 60-65.

661



5. Bharati D, Yungen M. 2001. Effect of methoprene, MH-III on larval,
adult moth characters, cocoon quality and silk proteins of silkworm, Bombyx mori L.
feed on mulberry leaf and artificial diet, Philippine Journal of Science, vol. 130, Nel1, pp.
45-52.

6. Bobov K., M. Panayotov, S. Atanasova. 2006. Study on the
possibility of sericin content determination in row silk filament from Bombyx mori L.
cocoons by ultraviolet spectrpscopy, Journal of animal science, V.XLIII, Neo 4,65-70.

7. Constantinescu M, E. Pau, C. Ungureanu. 2007. The silk fibers’
characterization for chemical — physical modifications, International Conference
~Sericulture Challenges in the 21st Century” (Serichal 2007) & the 3rd BACSA meeting,
18-21 September 2007, Vratza, Bulgaria, Proceedings, 273-277.

8. Chung YG, Tu Duong, D. Franck, ES Gil, K. Algarrahi, R M. Adam,
D.L. Kaplan, C. R. Estrada, J. R. Mauney. 2014. Acellular Bi-Layer Silk Fibroin
Scaffolds Support Tissue Regeneration in a Rabbit Model of Onlay Urethroplasty,
PL0S One, 9(3): €91592.

9. Devi K L. and K Yellamma. 2013. The modulatory role of zinc in
Bombyx mori (L), Bioscience Discovery, 4(1): 58-68.

10. Freddi G., R. Mossotti, R. Innocenti. 2003. Silk and its degumming
process Journal,Biotechnology,Volume 106, Issue 1, 101-112.

11. Gamo T and Hirabayashi T. 1984. Genetic analysis of the boiling off
ratio in cocoon shell by diallele crosses in the silkworm B. mori L., Journal of
Sericultural Science of Japan, 52, 114-120.

12. Komatsu K. 1975. Studies on dissolution behaviours and structural
characteristics of silk sericin, Bull. Seric. Exp. Sta.,26, 135-256.

13. Lee YW. 1999. Silk reeling one testing manual, Fao Agricultural
services Bulletin, Ne136, Rome.

14. Lokesh G., P. Pao, K. Madhusudhan, P. Kar, A. Srivastava, M.
Sinha, R. Reddy, P. Reddy, B. Prasad. 2012. Study of Phenotypic Variability in Silk
Gland Characters in Three Ecoraces of Tropical Tasar Silkworm Antheraea milita
Drury, Asian Journal of Animal and Veterinary Advances, V.7, Issue 1, p 80-84.

15. Metcalfe, A.D. & M.W.J. Ferguson. 2007. Bioengineering skin using
mechanisms of regeneration and repair. Biomaterials, 28(34) : 5100-5113.

16. Mathur A. and V. Gupta. 2010. Silk fibroin-derived nanoparticles for
biomedical applications, Nanomedicine 5(5), 807-820.

17. Prasong Sm, Yaowlak Sm and Wilaiwan Sm. 2009. Characteristics
of Silk Fiber with and without Sericin Component: A Comparison between Bombyx mori
and Philosamia ricini silks, Pacistan Journal of Biolojical Scienses, 12, 872-876.

18. Qader M.A., A A. Sarker, M.T. Haque. 1989. Estimation of sericin and
fibroin contents in cocoons of different silkworm, Bombyx mori L. Races, University
Journal of Zoology, Rajshahi University, 8 : 35-42.

19. Rockwood D., R. Preda, T. Yucel, X. Wang, M. Lovett, David L
Kaplan. 2011. Materials fabrication from Bombyx mori silk fibroin, Nature Protocols,vol.
6, 1612-1631.

20. Sannappa B., MC Devaiah, R. Govindan, N. Ramacrishna. 2002.
Influence of nitrogen levels supplied through calcium ammonium nitrate to rainfed
mulberry on the performance of Bombyx mori L., Environment and Ecology 20 (3), 565-
569.

21. Tashpulatov S. 1976. Application of the method of microscopic
analysis of raw silk components in ultraviolet fluorescence for using it in the selection of
Bombyx mori, Scientific bases of sericulture development (10), 104-109.

662



22. Tzenov P., J. Vasileva, D. Petkova. 2010. Silk shell fibroin content
heterosis in Bulgarian F1 silkworm Bombyx mori L. hybrids, Indian Journal of

sericulture,49, (2), 110-113.
23. Voegeli R, Meier J and Blust R. 1993. Sericin silk protein: unique

structure and properties, Cosmetics & Toiletries 108, 101-108.Silk as a Biomaterial,
Prog Polym Sci., 32(8-9): 991-1007.

24, Wang Y, H. J. Kim, G. Vunjak-Novakovic and D. L. Kaplan. 2006.
Silk fibroin microtubes for blood vessel engineering, Biomaterials, 27, 6064-6082.
25. Wenk E, HP Merkle, L Meinel. 2011. Silk fibroin as a vehicle for drug

delivery applications, J. Control Release 150: 128-141.

663



