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PE3IOME

OT wu3xopgHata CypoBMHa - KO3e
M/ISIKO € nofnyyeH oepMeHTaLNOHHEH
npoaykT (kecomp), KOTO € oxapakTepusun-
paH No OCHOBHW Ka4yeCTBEHU MokasaTenw.
Cnopef nosyyeHuTe gaHHW OT opraHose-
nTMyHaTa OLUEHKA, CbXPaAHEHUETO Ha Ke-
oupa npu temnepatypa 4°C e npenopb-
untenHo o 14 ped. Cnep Btopara cef-
MuUa, MPOAYKTHT 3anassa Ao rosasmMa cre-
neH cBOMTE MNOJe3HU 1n 6naronpuaTHU 3a
YOBELUKMA OpraHn3bMm kadecTBa. YCTaHo-
BEHUTE f[aHHW 3a (QU3NKOXMMUYHUA 1
BUOXMMMNYEH CbCTAB Ha MNOMyYeHUs OT
Ko3e MASKO  pepMeHTupast  NpoaykT
(kedbup) ro xapaktepuampaT kato 100 %
HaTypasieH npoAyKT C MHOFOCTPaHHU
34paBOC/I0BHU €HEKTN.

MpoBegeHn ca enekTpodopeTUYHN
n3cneABaHnsi, KOUTO yCcTaHOBSIBAT NMpome-
HA B Kas3euHOBUTE U CypoBaTbyHUTE
pakuum Ha MpsiCHO W hepMeHTpano
KO3e M/SKO U kedmp nNpu CbXpaHeHwue.
OTunTaT ce OCHOBHUTE Ka3enHoBU hpak-
umMn (0-ka3enH u B-kasenH), Kakto un -
NakTornobynMH un o-nakroanoymuH oT
cypoBaTbyHUTE BEeNTbLUM.

Kntouosu OYMU: kedoup,

SUMMARY

From raw material - goat milk is
prepared a fermentation product (kefir),
which was characterized by main quality
indicators. According to the data obtained
by organoleptic evaluation, storage of
kefir at 4°C is preferably up to 14 day.

After the second week, the product retains
its largely useful and beneficial to the
human body characteristics.

Data of physicochemical and biochemical
composition resulting from goat milk
fermented product (kefir) characterize it
as a 100% natural product with multiple
health effects.

Electrophoretic ~ studies,  which
establish changes in casein and whey
fractions of fresh and fermented goat milk
and kefir during storage, were conducted.

The main casein fraction (a-casein and [3-
casein) and B-lactoglobulin  and o-
lactoalbumin of whey proteins.
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KayecTBEeHW nokasartesn, OUOXUMUYHMK
nokasaresin, CbxpaHeHne, Ko3e MJIAKO

YBO/,

MAsKoTO U MAEYHUTE NPOAYKTM ca
e/[lH1 OT Hai-gobpe Bb3NPUETUTE N Maco-
BO KOHCYMMpaHu XpaHu. 3a nosyvyaBaHe-
TO UM ce wu3nonssar (pepmMeHTaunoHHK
TEXHOMOIMM C Y4acCTMETO Ha pPas/InYHu
M/IEYHOKMCEIN BakTepumn, Kato Taka ce
yBenMyaBa [AWMETUYHWS WM MOTeHumas.
depMeHTUpa/ITE M/IEKa ca efHa U3K/IHo-
ynTenHo nogxofswa opma 3a ycBosiBa-
He Ha XpaHuTeNnHuTe cybCcTaHuMn B MAs-
KOTO OT efjHa cTpaHa W 3a Bb3felicTBue
Ha 34paBOC/IOBHMTE CBOWCTBA Ha MJeu-
HoKucenute 6GakTepum BbPXY pasvyHu
(QYHKLMM Ha opraHusMa OT gpyra
(Slacanac et al., 2010).

KedhupbT € TpaguumMoHHa HanuTka,
pesynrtaT oT gge hepmMeHTaummn ¢ kedmp-
HWM 3bpHa — MJIEYHOKMCENA U a/IKOXOJIHA.
KedpnpHaTa rb6a e ¢ HenpasuiHa opma,
CcbCTOSILA Ce OT 3bpHa, Bapupawy no
pasmep oT 1 fo 6 mm B guameTsp. Te ce
CbCTOAT OT Kas3enH 1 resioobpasHn Koso-
HUW OT MUKPOOPraHn3Mmn, KOUTO ce pasBu-
BaT B CMMOMO3a. KedupbT ce cunta 3a
(QyHKLMOHaHa XpaHa W nonsute oT
HeroBaTa KOHCymauusitTa ca MHOrobpoiHu
(Guzel-Seydim et al., 2011). OcBeH BUco-
KaTa XpaHuTesiHa CTOMHOCT Ha HanuTkata
KaTo M3TOYHMK Ha MPOTEWHM U Kasluuii e
YCTAaHOBEHO, 4e kKethmpbT npuTexasa
aHTMbakTepuasHi, UMYHOCTUMYNUpaLLH,
aHTUMyTareHHM U  aHTUKaHLEPOTeHHU
epektn (Garrote et al., 1998; De Moreno
et al., 2007).

Ko3eTo MISKO e XpaHuTesneH npo-
OYKT C [oKasaHu ne4vyebHn KayecTBa, HO
Bb3MOXHOCTUTE 3a BK/IHOUYBAHETO MY KaTo
KOMMOHEHT B NPOAYKTU C (DYHKUUOHAIHO
npegHasHa4YeHne nmart orpaHu4eH Xxapak-
Tep ¥ He ca AocTaTb4yHO uscneasaHn. Eto
3al0, MHTEPECHT HM € HACOYEH KbM Cb3-
[JaBaHe Ha NPOoAYKT Ha OCHOBaTa Ha Ko3e
MJ/ISIKO, (DEPMEHTUPAH CbC CMMOMOTUYHU
acouuaumm OT MJIEYHOKMCENN GaKTepun un
ApOXAn B KedpupHUTE 3bpHA.

Llen Ha HacTosilwaTta paspaboTka e

parameters, biochemical
storage, goat milk

parameters,

INTRODUCTION

Milk and dairy products are one of
the most accepted and widely consumed
foods. They are obtained using
fermentation technology involving various
lactic acid bacteria, thereby increasing
their dietary potential.

Fermented milks are a particularly
suitable form for absorption of nutrient
substances in the milk on the one hand
and to influence the health of the lactic
acid bacteria on the various functions of
the organism from another (Slacanac et
al., 2010).

Kefir is a traditional drink, the result
of two fermentations with kefir grains -
lactic acid and alcohol. Kefir fungus is of
irregular shape, consisting of grains
ranging in size from 1 to 6 mm in
diameter. They consist of casein and
gelatinous colonies of microorganisms
that grow in symbiosis. Kefir is considered
a functional food and the benefits of its
consumption are numerous (Guzel-
Seydim et al., 2011).

Besides the high nutritional value of the
beverage as a source of protein and
calcium it is also known that kefir has
antibacterial, immune-stimulating,
antimutagenic and anticarcinogenic
effects (Garrote et al., 1998 De Moreno et
al., 2007).

Goat's milk is a food product with
proven healing qualities, but the
possibilities for its inclusion as a
component in products with an functional
purpose are limited and are not
sufficiently investigated. Therefore, our
interest is focused on creating a product
based on goats milk fermented with
symbiotic associations of lactic acid
bacteria and yeast in the kefir grains.

The the

aim of present



n3cnefBaHe Ha OCHOBHUTE (PU3NKOXUMMNY-
HW NokasaTenn Ha Kedpup oT Ko3e MIISIKO U
npocnefisiBaHe Ha npomMsHaTa B Kaseu-
HOBMTE W CypoBaTbyHMTE MY hpakuuu
npu CbXxpaHeHue.

MATEPVAT N METOON

M3non3saHo e Ko3e MPSCHO MJISKO
W cTapTepHa Ky/nTypa oT KeuMpHU 3bpHa
(2%), KouTO nNpenBapuTesIHO Ce aKTUBU-
paTt B cTepuniHO 06e3MacneHo MASKO npu
25°C B npoAbs/ikeHue Ha 24 vaca. [oTo-
BarTa cTapTepHa KynTtypa ce MHOKynupa B
NacTbOPU3MPaHOTO KO3€ MJISIKO U Ce WHKY-
6upa ctatnyHo npu 25°C B npogb/hkeHue
Ha 24 yaca [0 nosyyaBaHe Ha (hepMeHTU-
pas npoaykT ¢ pH 4,6-4,8 n 90-100°T.

OpraHonenTnyHa oLeHka: no no-
KasaTtesiute BbHLUEH BUA, U KOHCUCTEHUUSA,
LBAT, BKYC U apomar.

DUBUKOXUMUYHN aHa/IU3U: CyX0
Bewectso, % — BflaromepHa Be3Ha
LSartorius”; akTMBHa kucenunHHocTt (pH) —
onpefena ce ¢ pH-metbp “Hanna’;
TUTpyeMa KucenuHHocT (no TbOpHep);
CbAbpXaHneTo Ha o6y, 6entbk % (BAC
9374-82); cbAbpxaHMeTo Ha MasHUHU %
(BAC 8549-74); obwa nenen (BAC 9373-
80); cbabpkaHue Ha nakTo3a (Ters10BeH
MeTopn).

EHepruiiHa cToiHOCT — Ha 100 g
npoaykt (kcal/kJ)

BnoxmmnyHn mnscneaBaHns  —
EnekTpodhopesa B nonvakpuiaMuaeH ren —
SDS-PAGE (no Laemmli, 1971) 3a onpe-
fensHe Ha OenTbyYHUTE Ka3EeMHOBU U
cypoBaTbyHM hpakumm cbC CbbOmpaTeneH
ren — 6.0% wn pasgenuteneH — 10%.
Enektpodhopesata € nposefeHa npu cu-
na Ha Toka 30 mA 1 HadyasIHO Harnpexe-
Hue 110 V 3a okono 3,5 vaca. Cnepg npu-
KIlouBaHe Ha enekTpodopesarta renbT ce
ouBeTsiBa ¢ pa3TBop Ha Coomassie brilliant
blue G — 250 3a 20-30 MVHYTU, C/ef KOeTo
ce npoMuBa U Ce [eH3uToMeTpupa Ha
aeHsntomeTbp “ERI — 10 “ Ha cmpma “Carl
Zeiss — Jena“.

CraTtuctnyecka obpaboTka

Pesyntatute ca o6paboTeHn c
nomMoLLta Ha nporpaMeH npoaykt MS
Office Excel.

development is the research of the basic
physicochemical parameters of kefir from
goat's milk, and tracking the changes in
the casein and whey fractions during
storage.

MATERIAL AND METHODS

It is used goat milk and starter
culture of kefir grains (2%), which was
pre-activated in sterile skim milk at 25 ° C
for 24 hours.

The starter culture was inoculated in
pasteurized goat milk and incubated
statically at 25 ° C for 24 h to obtain the
fermented product to pH 4,6-4,8 and 90-
100°T.

Organoleptic evaluation -
Indicators appearance and texture, color,
taste and aroma.

Physiochemical analysis - dry
substance, %, active acidity (pH) — pH-
meter “Hanna” of a sample filtrate;
titratable acidity — Thorner.total proteins -
% (BDS 9374-82); total lipids - % (BDS
8549-74); total ash (BDS 9373-80);
lactose (weight method).

Energy value — 100 g product
(kcal/kJ)
Biochemical research -

electrophoresis in polyacrylamide gel —
SDS-PAGE (by Laemmli, 1971) with
gathering gel — 6.0% and dividing — 10%.

The electrophoresis runs with current
intensity 30 mA and initial voltage 110V
for around 3,5h. After finishing of the
process the gel is colored with a solution
of Coomassie brilliant blue G — 250 for 20-
30 min. The coloring intensity of the
obtained zones is determined on density
meter “ERI - 10 “of company “Carl Zeiss —
Jena “.

Statistical analysis

The results were processed using
the software MS Office Excel.



PE3YJITATU N OBCBb)XOAHE

OpraHonenTuyHaTa OUEHKa e Ba-
XeH (pakTop 3a BKycoBaTa Bb3npuemyu-
BOCT Ha rotoBua npoaykt. OCHOBHUTE
nokasarenu Ha MJIeYHOKMCeNuTe
nNpoAyKT! B TOBa YMUC/I0 U Ha kedmpa ca
BbHLUEH BUJ, U KOHCUCTEHLMSA, UBAT, BKYC
n apomart (Meilgaard et al., 2007).

Pe3yntatnte oT ceH3opHaTta OLeH-
Ka Ha npobuTte kedomp oT 1, 7 1 14 geH ca
npeactaseHn B Tabnmuya 1. MpouyechT Ha
CbXpaHeHue Ha kedmpa 3aBbpluBa fo 21
OEeH, HO opraHonenTU4yHUTEe nokasaTenu
PA3KO ce NpPOMeHAT crnief 14 aeH.

RESULTS AND DISCUSSION

The organoleptic evaluation is an
important key factor for the taste
receptivity of the finished product. The
main indicators of lactic acid products
including kefir are appearance, texture,
color, taste and aroma (Meilgaard et al.,
2007).

The results of the sensory
assessment of samples from kefir 1,7 and
14th day are given in Table 1. The
process of storage of kefir ends to the
21st day, but the organoleptic parameters
abruptly change after the 14th day.

Tabnunual. OpraHosienTuyHa oueHka Ha kedomp (N=7)
Table 1. Organoleptic evaluation of kefir (n =7)

Omn BbHLeEH Bug, KoHovicTeHuyst LiBaT Bryc Apowviar O6Lua ouleH@
Days Appearance  Consistence Colour Taste Favour  Oweral evaluation
L fj‘g;' 9+ 0,11 9+ 0,02 9+0,03 9001  °r004  9.0£002
7 QZ;' 9+ 0,02 8+ 0,21 9+012 8002 ©°or002  84£012
14 ﬂg;' 7+ 0,04 7+ 0,02 8+0,06 6&o011 (*011  7.0£010
21 ﬂg;‘ 5+0,12 4+ 0,09 5:001 4002  4*024 44013

Crnopef, n3BbpLLEeHaTa opraHonen-
TMYHA OLeHKa NONyYeHUsT kedpmp nokpu-
Ba HOpMaTMBHUTE MokKasartesnu 3a Kadvec-
TBEH pepMeHTUpas NPOAYKT. BbHWHMAT
MYy BWJ € XOMOTeHeH, a KOHCUCTeHunsaTa
€ TeyHa C yMepeHa BUCKO3HOCT. LiBeTbT
Bapvpa OT 6581 A0 JIeK0 Kpemas Wau
XBb/TEHUKAB OTTEHBbK. [MpoAyKTBT uMa
YUCT MJIEYHOKMUCEN M OCBEeXasall, BKYC U©
apomaT c MpuBKYyC Ha Apoxau. Cnopef
noslydeHnTe [aHHW, CbXpaHeHUeTo Ha
kecpupa npu Temnepatypa 4°C e npeno-
pbunTtenHo o 14 peH. Cnep BToparta
cegmuua, NpoAayKTbT 3anassa [0 ronsama
CTeneH CBOWTE MOJIE3HU U 61aronpusaTHU
3a YOBELLKMA OpraHn3bM KayecTsa, HO Mo
OTHOLLIEHME BKYCOBWUTE MokasaTenu Te
Hamansasart o 50%.

B Tabnuua 2 ca npeacTtaBeHn
OCHOBHUTE (PU3MKOXUMUYHN NapameTpu
Ha kedmp, cnepn hepmeHTauma (22 vaca)
W B npoueca Ha CbXxpaHeHue A0 21 AeH.

According to this organoleptic
assessment, the obtained kefir covers the
normative indicators of a quality
fermented product. Its appearance is
homogenous and the consistency-liquid
with a moderate viscosity. The colour
varies from white to slightly creamy or
with a yellowish hue. The product has a
pure lactic acid taste and a refreshing
flavor with a hint of yeast. According to
the data obtained, it's desirable to keep
the kefir at 4C to the 14™ day. After the
second week, the product retains a large
portion of its useful and beneficial to the
human body characteristics, but the taste
indicators are reduced to 50%.

Table 2 presents the basic
physicochemical parameters of kefir, after
fermentation (22 hours) and in the
process of storage up to 21* day.



Tabnuua 2. PU3NKOXMMUYHN MoKasaTein Ha MPSACHO Ko3e M/IAKO 1 kedup (n=5)
Table 2. Physicochemical indicators of fresh goat’s milk and kefir (n =5)

[psacHo ko3e

Kedpup / Kefir

[Noka3aTenu
Indicators MIAKO CbxpaHeHue (gHu) / Storage (days)
Fresh goat
milk 1 aeH/day 7 pex/day 14 peH/day 21 peH/day
0,
Cyxo BEWECTBO, % 15 51 4002 12,20+0,04 12,21#0,12 12,17+0,02 10,65+ 0,11
Dry substance %
0,
O6uy 6enTok, % 3,53+0,04 3,41+0,11 3,39+0,04 3,37£0,04 3,09+ 0,12
Total protein %
0,
O6uum nunuam, % 4,05+0,01 347+0,01 3,45+011 3,42+0,04  3,36+0,02
Total lipids %
0,
Naktosa, % 463+010 298+012 295:001 296£0,08 2,94+ 0,04
Lactose %
AKTUBHA KNCENNHHOCT
Active acidity 6,8+0,12 4,6+£0,02  4,7+0,15 4,6+ 0,12 4,7+ 0,01
(pH)
Tutpyema kICeNMHHOCT, 14, 511 954004  95+0,04 94+ 0,01 97+ 0,07

Titratable acidity (°T)
EHepruitHa cToiiHocT /
100 g npogaykT (kcal/ kJ)
Energy value

100 g product (kcal/ kJ)

71,12/297,5758,47/264,64 58,08/243,01 57,77/241,71 56,02/234,39

KonuuectBoTo CyxO BeLleCcTBO B
Kechmp cnep thepmeHTaymsa e 12.20%. B
nepvoga Ha cbxpaHeHue (A0 21 AeH)
CbbpPXXaHNETO Ha CyXO BelLeCcTBO Hama-
naga ¢ 1,55%, no-psAsKko m3paseHo cnej
14-Tma peH Ha cbxpaHeHue. [aHHuTe
rnokassar, Ye NpoLechT Ha pepMeHTauus
He noBNMsBa CbLUECTBEHO CbAbpXaHWeTo
Ha CyX0 BELLECTBO B U3XOAHOTO MJISIKO.

CbabpXxaHue Ha nNpoTenH B W3-
cnepgaHua kedup cnepf hepMeHTauus e
3,41% un e 6/M3KO MO CTOMHOCT [0
KOIMYECTBOTO NPOTEUH B U3XOAHOTO KO3€e
MAsko (3,53%). B npoueca Ha cbxpaHe-
HMe pgo 21 pgeH He ce Habnwgaeat
3HaYUUMKN KonebaHWs B CTOMHOCTUTE Ha
npoTenHa, Kato o6LL0TO MY KOMYEeCTBO
HamansBa egga ¢ 0,32%.

MonyyeHnTe fgaHHW nokassar, uye
CbAbpPXaHNeTo Ha obwu nunuagn cnep
hepmMeHTaunsAsTa B NOMyYeHUs kKedup
CblO Ce MOoHWXaBa He3HauuTesiHo (C
0,58%), cnpsAMO M3XOOHOTO KO3€e MJISKO.
ToBa BEPOATHO Ce Ab/DKN Ha AeliCTBUETO
Ha nunasvTe, NPoAyLMpaHn oT KedmpHuTe
3bpHa, N0 BpeMe Ha pepMeHTaLmsITa.

B npoueca Ha cbxpaHeHue (go 21
[OeH), KONM4ecTBOTO Ha oblwute nunuau

The amount of dry matter in the
kefir after fermentation is 12.20%. In the
period of storage (to the 21st day) the dry
matter content decreased to 1.55%, more
sharply pronounced after the 14th day of
storage. The data shows that the
fermentation process does not
significantly affect the dry matter content
in the source material - milk.

Protein content in the kefir after
fermentation is 3.41% and is close in
value to the amount of protein in the
starting goats milk (3.53%). In the
process of storing up to the 21st day,
there were no significant alterations in the
values of the protein, as evident by the
total amount being reduced only by
0.32%.

The data obtained also shows that
the content of the total lipids after the
fermentation in the  kefir are lowered
slightly (to 0.58%) from the starting goat
milk. This is probably due to the action of
the lipases produced by kefir grains,
during fermentation.

In the process of storage (to the
21* day), the amount of the total lipids



HamasisiBa, kaTo ToBa € NOo-CUMHO u3pa-
3eHo cnief 14-TMa feH Ha CbXxpaHeHue u
€ CBbp3aHO Ha pa3BUTMETO Ha MJIeceHu,
KOWTO Ca OCHOBHUTE JIUMOJIMTUYHU areH-
TW BbB (hepMeHTupanuTe mneka. O6uwo
CbAbpXaHNETO Ha NuUNuan npes nepuoga
Ha cbxpaHeHue Hamansasa ¢ 0,11%.

NakTo3ata ce KOHcymMupa OT MUK-
poopraHuaMuTe no Bpeme Ha hepmeHTa-
uMaTa U HMBOTO U B TOTOBUS MPOAYKT
cnep 24 vaca HamasnsiBa 3Ha4YMTENHO (C
36%) B CpaBHEHWE C MbpBOHAYaHOTO U
KOMIMYECTBO B MNSAKOTO. M3cnenBaHusATa
Nno BpeMe Ha CbXxpaHeHue obadye Mnokas-
BaT, Ye KOMMYECTBOTO Ha flakrosara oc-
TaBa NnpakTUYecKkn NMOCTOAHHO. AKTUBHaTAa
KMCENUHHOCT Ha M3X0AHOTO MAsiko (6, 8)
HamansBa c 2,2 eguMHMUM No BpeMe Ha
npoueca tepmeHTauus. B nocneasatums
neprvof Ha cbxpaHeHue cnep 24 dac Ao
21 peH, cToiHocTUTe Ha PH He ce
pasnuuaBaT 3HauuTesIHO. ToBa MOXe Ja
ce 06AcHM c (pakTa, Ye nonynauusaTa Ha
M/IEYHOKMCENIUTE GakTepun Hamanssa C
TeyeHne Ha BPEMETO, nopagu KoeTo Ke-
mpa He NPOMEHS CBOATA KWUCESIMHHOCT.
OcBeH TOBa HMBOTO Ha JflakTo3a ocTaBa
NpakTU4yeckM MNOCTOAHHO MO BPEME Ha
CbXpaHeHue, Tbii KaTto B ronamara cu
yacT TA € YyCBOeHa OT OakTepuuTte B
Kyntypata. CpaBHUTE/IHO MNOCTOAHHOTO
pH Ha Kecbupa npu cbxpaHeHne MOXxe aa
ce AbJ/DKN Y HA HAJTMYMETO Ha APOXAMW.

Mo OTHOLIEHWe Ha TUTpyemaTa kuce-
JIMHHOCT Cce HabnwgaBa 3HAYMTESIHO Ha-
pacTBaHe Mo BpeMe Ha dpepmeHTauus — ot
19 pgo 95 eauHuMun, cnep Koeto B
npoleca Ha cbxpaHeHve Ao 14 peH ce
3anasBaT MoOYTW KOHCTAHTHWU CTOMHOCTM U
NleKo noBuLLeHne Ao 21 feH.

Ha 6as3aTta Ha XMMW4YHUA CbCTaB €
M34nC/ieHa eHepruiiHata CTOMHOCT Ha
U3XOAHOTO KO3€e MpsACHO MANAko (71,12
kcal) u nonyyeHns ot Hero kecpup (58,47
kcal). B neproga Ha cbxpaHeHue Ha kedm-
pa 0o 21 feH, ce yctaHOBABa peaykuus B
CToliHOCTTa Ha nokasaTens ¢ 15,1 Kkcal,
KOeTo e pe3yntaT OT AelHOCTTa Ha MUKPO-
opraHv3MmTe 1 06LL0 HamaneHOTo CbAbp-
aHve Ha NPOTeVHU, NMNUAM U NTaKTo3a.

decreases, this being more expressed
after 14" day of storage and is linked to
the development of molds, which are
themain lipolytic agents in fermented
milk. The total content of lipids during
storage decreased by 0.11%.

The lactose is consumed by the
microorganisms during fermentation and
its level in the finished product after 24
hours decreased significantly (by 36%).

Studies during storage, however, show
that the amount of lactose remains
practically constant.

The active acidity of the starting milk (6,
8) decreases by 2.2 units during the
fermentation process. In the next period
of storage after 24 hours to the 21* day
pH values did not differ significantly. This
can be explained by the fact that the
population of lactic acid bacteria
decreases over time, wherefore the kefir
does not change its acidity.

Furthermore, the level of lactose remains
virtually constant during storage, as much
of it is absorbed by bacteria in culture.
The relatively constant pH of the Kefir
when stored may be due to the presence
of yeast.

In terms of titratable acidity there is a
significant increase during fermentation -
from 19 to 95 units, then in the course of
storage to the 14" day it holds almost
constant values and increases slightly
until the 21% day.

On the basis of the chemical
composition,the energy value of the
output goat milk is calculated to be (71,12
kcal) and the resulting kefir (58,47 kcal).
During the storage of the Kefir prior to the
21* day a reduction is established in the
value of the indicator with 15,1 kcal,
which is a result of the action of
microorganisms and a total reduced
content of proteins, lipids and lactose.



KasewHbT e rnaBHUAT GenTbyeH
KOMMOHEHT B MJ/IAIKOTO U CbCTasnsBa 75-
80% oT MnieyHuTe npotenHn. B
pasnuyHMTe BUAOBE MISAKO CE CbAbpXa
B pas/iMyHO KonuyectBo. Ko3eto MAsiko
cbAbpxa cpefgHo 2,4% kas3eunH, KpaBeTo
MNSAKO — 2,7% Ka3euH, a oByeTo — 5,34%.
CypoBaTbyHUTE 6EenTbUM CbCTaBABaT
okono 20% oT obwuTe G6entbun. Te ca
XeTeporeHH, KaTo ce ycTaHOoBABAaT YeTupu
opakymm — B-naktornobynuH (48,9%), a-
naktoanéymuH (28,8%), WMyHOrno6ynnHu
(19,7%) 1 cypoBaTbyeH asibyMuH (2,6%).

B xoga Ha ekcneprMeHTa ca cpas-
HeHn enekTpodhopeTnyHUTe Npodnan Ha
MPACHO KO3€ MJISKO, KO3€ KWUCesio MJISKO
(2 % mneyHo-kncena 3aksBacka) U kedup
OT KO3e M/ISKO NPW pasfIMyeH CPOK Ha
CbXxpaHeHue — 1, 7, 13 n 19 gHwu. MNMpAcHo-
TO W KUCENo MIAKO Ca W3Mof3BaHu B
KayeCcTBOTO Ha KOHTPONHWM 06pasum
(durypa 1).

albumin

@-casein
B-casein

B-lactoglobulin
a-lactalbumin

&
N
o

Casein is the major protein
component in the milk and makes up 75
to 80% of milk proteins. In different types
of milk casein is present in different
amounts. Goat's milk contains an
average of 2.4% casein, bovine milk —
2.7% and sheep’s milk — 5.34%. Whey
proteins make up about 20% of the total
protein count. They are heterogeneous,
and are established in four fractions — (3-
lactoglobulin ~ (48,9%), a-lactoalbumin
(28.8%) of immunoglobulins (19.7%) and
whey albumin (2.6%).

In the course of the experiment
the electrophoretic profiles of fresh goat's
milk, goat yogurt (2% lactic acid ferment)
and kefir from goat's milk in different
storage time were compared - 1, 7, 13
and 19 days. Milk and yogurt are used in
quality control samples (Figure 1).
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our. 1. SDS — PAGE Ha M/1e4YHU NPOTENHU

1- NpPACHO KO3e MNSKO; 2- KO3e KNCESI0 MNAKO — 1 fieH; 3- Kedhup OT KO3€e M/ISIKO —
1 geH ; 4- kechnp OT KO3e MNISIKO — 7 AeH; 5 - kedmp OT KO3e MASAKO — 14 aeH; 6-
kedomp OT KO3e MSIAKO — 21 AaeH; LMW - npoTenHoB MapKep

Fig. 1. SDS — PAGE of milk proteins

1 - fresh coat milk; 2- goat yogurt — 1 day; 3 - kefir from goat milk — 1 day ; 4 -
kefir from goat milk — 7 day; 5 - kefir from goat milk — 14 day; 6 - kefir from goat
milk — 21 day; LMW — protein marker



Pesyntatute ot SDS - PAGE
rnokassaTt CXO[Ha KapTuHa Ha Ka3enHoBU-
Te ¥ CypoBaTbyHU hpakLn Npu NPsSCHO-
TO0 (1) U kMcenoto mAAKo cned 1 AeH
CcbxpaHeHue (2). Mpu BCUYkM Npobu ce
oTymTaTt ABe rosieMn NpoTeNHOBU (opak-
umMn B pamkute Ha 25- 35 kDa, kouTto
OTrOBapsAT Ha OCHOBHUTE Ka3eWHOBWU
ppakumn (o-ka3eunH u B-kaseunH). Cnopes
pas/IMyHM U3TOYHMLUM MOJIEKY/THaTa Maca
Ha KasenHoBMTe 6enTbuM NpU KO3ETO
MJ/ISIKO € B MOCOYeHunTe rpaHmumn. Cnopeg
Greppi et al. (2008), kazenHoBuTE hpak-
UMM B KO3ETO MJISIKO ca B KoJnyecTsa
cboTtBeTHO 10 g/l 3a a-ka3euH n 11 g/l 3a
B-kazenH. OT cypoBaTbyHUTE 6ENTHUM
OTYETNIMBO Cce MposiBABaT [3-nakTorso-
OynMH 1 o-naktoanbymuH (MonekysHa
Maca 14,2 kDa). Habniogasa ce v gpak-
uMa ¢ mMonekynHa maca okoso 67 kDa,
KOATO Hal-BEPOATHO CBLOTBETCTBA Ha
cepyMHus anbymuH 1 cneaw oT NpoTenH
C MonekynHa maca okono 87 kDa.

MpobuTe OT Kedhmp OT KO3e MASKO
cnep npectoit ot 1 ao 14 gHu (3,4 n 5)
umart CX0feH enekTpodopeTnyeH
npocomn. Mpu npoba 6 (kedwmp cneg 21
OHEBHO CbXxpaHeHne) ce Habnwgasa
HamasneH WHTEH3WTeT Ha uBUUWUTE Ha
CypoBaTbyHUTE BeNTbUMW.

N3BOAN

Cnep, aHa/iM3 Ha NoslyyeHuTe AaHHu
€ YCTaHOBEHO, Ye CbXpaHeHNeTo Ha Kedmpa
[0 14 neH npu Temnepatypa 4°C 3anassa B
Hail-BMCOKa CTeneH opraHonenTUYHUTE My
KayecTBa 1 BKyCOBa Bb3NpPNeEMUMBOCT.

MpomeHute BBLB PUINKOXUMUYHUSA
CbCTaB Ha kedpa U GUOXMMUYHUTE Mapa-
MeTPN Ha KaseumHoBUTE U CypoBaTbyHUTE
My pakumMm Mno BpeMe Ha CbXxpaHeHue
CbOTBETCTBAT Ha HacTbMNBaLnTe NPOTEOsIN-
TUYHW Mpouecn npeamnsBuKaHu OT HaJTMYHU-
Te MUKpoopraHmamu u apoxan. Pesyntatu-
Te OT MPOBeAEHUTE aHa/IM3N XapakTepusu-
pat nony4yeHuns kedup OT KO3e MJSKO KaTo
HaTypasieH NPoAyKT C MHOroCTpaHHu 3pa-
BOC/I0BHM epeKTU.

The results of SDS - PAGE
showed a similar picture of the casein
and whey fractions of fresh milk (1), and
yogurt after 1 day of storage (2). In all
samples are recorded two major protein
fractions within 25-35 kDa, corresponding
to the main casein fractions (a-casein and
[B-casein).

According to varied sources, the
molecular weight of the casein proteins in
the goats milk is within known limits.
According to Greppi, Roncada and Fortin
(2008), casein fractions in goat's milk are
in amounts of respectively 10 g/l for a-
casein and 11 g/l of B-casein. In whey
proteins are observed B-lactoglobulin and
a-lactoalbumin (molecular weight of 14,2
kDa). A fraction with a molecular mass of
about 67 kDa is also spotted, which
probably corresponds to serum albumin
and traces of protein with a molecular
mass of about 87 kDa.

Samples from kefir from goat's milk
after a period of 1 to 14 days (3,4 and 5)
have a similar electrophoretic profile. In
sample 6 (kefir after 21 days of storage)
there can be noticed a decreased
intensity of the bands of the whey
proteins.

CONCLUSIONS

After analyzing the data obtained it
was found that storing kefir for 14 days at
a temperature of 4 ° C retains in the
highest level its organoleptic qualities and
flavor perception.

Changes in the physico-chemical
composition of the «kefir and the
biochemical parameters of the casein and
whey fractions during storage match
occuring proteolytic processes caused by
the present microorganisms and yeast.
The results of the analysis characterize
the obtained kefir from goat's milk as a
natural product with multitude health
effects.
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Study of the effects of different temperature regimes on
basic physical and chemical parameters of fermented
probiotic products from goat milk

Maria Doneva, Petya Metodieva, lliana Nacheva*, Kamelia Loginovska

Institute of Cryobiology and Food Technology, 53 Cherni Vrah Blvd.,
1407 Sofia, Bulgaria

PE3IOME SUMMARY

OCHOBHUTE W3UCKBAHUA KbM MpO- The basic requirements for
6MOTULNTE KaTO XpaHUTEeNeH U AneTudeH | probiotics as nutritional and dietary
npoAyKT ca CBbp3aHuM npean Bcuuko C | product related primarily to the taste,
BKyCa, KOHCUCTEHUMsTa, TpalHocTTa wu | texture, durability and microbial content.
MUKPOBHOTO UM CbabpxaHue. Mpoabn-
XUTEHOTO CbXpaHeHne npean3Bukea He- | Prolonged storage causes inevitable
n36exHN NpoMeHn B CbCTaBa Ha npobuo- | changes in the composition of the
TUYHUTE NpoAyKTW. B HacToawoTto wu3- | probiotic products. In the present study is
cnepBaHe e npocrefeHo Bb3geicteueTo | detected the effect at three temperature
Ha Tpu TemnepaTypHu pexuma (5, 10 n | regimes (5, 10 and 15°C) on the
15°C) BbpXy nokasatenuTe — opraHosien- | parameters — organoleptic assessment,
TUYHA OLUEHKa, aKTMBHa 1 TUTpyema kuce- | active and titratable acidity, total protein
NINHHOCT, 06L, 6enTbk 1 cuHepesnc npu | and syneresis of fermented products of
CbXpaHeHue Ha diepmeHTUpasn npobuo- | probiotic goat milk during storage.
TUYHM NPOAYKTU OT KO3e MAsKo. MNonyde-
HUTE ekcnepuMMeHTasTHM pe3ynTtatu onpe- | The obtained experimental results define
OEeNndaT onTMMasiHiTe ycroBus 3a nonydya- | the optimal conditions for receiving
BaHe Ha NPoBbMOTMYHM NPOAYKTU CbC A06- | probiotic products with good flavor
pa BKycoBa Bb3NpveMUYMBOCT, Makcumars- | receptivity, maximum reserved qualitative
HO 3anaseHn kayecTBeHW nokasartesm u | parameters and high biological value.
BMCOKa 6MO0rMYHa CTOMHOCT.

KntouoBn gymu: npobuoTUYHK Keywords: probiotic  products,
npoaykTn, MU3NKOXUMUYHK nokasatenu, | physicochemical parameters, storage,
CbXpaHeHue, Ko3e M/SIKO goat milk
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YBO/[,

MpobuoTuuuTe ca CbBPEMEHHU
hopMU Ha MMYHOCTUMYNMPALLM NPOAYKTA
M 3aemart Bce Mo-3Ha4YMMo MSACTO B Aue-
TeTMkata M XpaHutenHatra npoguiakTu-
Ka. OCHOBHUTE U3UCKBAHWSA KbM Mpo6uo-
TALMTE KaTo XpaHUTeneH u [ueTuyeH
NMPOAYKT ca CBbp3aHu npefn BCUYKO C
BKyCa, KOHCUCTEHLUsITa, TpaHOCTTa U MUK-
po6HOTO UM cbabpxaHue (Champagne,
2005). MNpu NPoABL/MKUTENHO ChXpPaHeHue,
NpoOMeHUTe B CbCTaBa Ha NPobuoTUYHUTE
npoayktn ca HeusbexHn (Lépez et al.,
2014). ETO 3awWo, B nocnegHuTe roguHu
ycunvaTa Ha y4yeHu n npoussoautenu ca
Haco4yeHu KbM U3yyaBaHe Ha hakropuTe,
ypes KOUTO MOXe Aa Ce MoBMsie MOOXN-
Te/IHO BbPXY KAYeCTBOTO Ha KpawHusi mpo-
OYKT npu cbxpaHeHue (Miteva et al., 2005).

Llenta Ha HacToALOTO M3C/eABaHu
e 0GasupaHo Ha xwunoTesarta, 4Ye upes
BapvpaHe N KOHTpPO/MpaHe Ha TexXHONOo-
rMYHMTE MnokKasarenu — TemneparypeH pe-
XUM U NPOAB/IXKUTENIHOCT Ha CbXpaHeHune
mMorat ga 6baat cb3gafeHun ONTUMaIHU
YC/0BUSA 3a noJjiyyaBaHe Ha NpobuoTUYHU
npoaykTn ¢ pobpa BKycoBa Bb3NpUEM-
YMBOCT, 3anas3eHu KauyecTBEHMW MnokasaTe-
1 1 BMCOKa BMOMOrMyYHa CTOMHOCT.

MATEPWNAN N METO4WA

B wu3cnegBaHeTo e M3M0/13BaHO
NPACHO Ko3e MNAko ¢ pH — 6 .70 n °T=18,
nacteopusmpaHo npun 93°C-95°C 3a 15
MUHYTU N oxnageHo o 45-46°C. Ontu-
MasiHaTa Temneparypa 3a npoTuyaHe Ha
hepmMeHTauUnoHHMA npouec e 44+2°C.

3a nonyyaBaHe Ha NPOOMOTUYHUTE
NPoAYKTW ca MW3MoM3BaHu NMoUIN3NpaHn
wamoBe Lactobacillus bulgaricus 1381,
Streptococcus thermophilus 1374,
Lactobacillus casei 1014 un Bifidobacterium
longum 1714, ocurypeHun OT Konekuuute
Ha NKXT. MuKpoopraHn3mMmTe ca CbyeTaHu
B TPU NPOGUOTUYHM KOMOUHaUMK, Cb-Abp-
XalM Knacuuecka 3akBacka 3a Kuceno
M/ISIKO 060raTeHN C LAMOBEe M/IEYHOKUCENN
6akTepvn B CNeJHOTO CbOTHOLUEHME:

BapuaHT 1 — L. bulgaricus: Str.
thermophilus, 1:3
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INTRODUCTION

The probiotics are contemporary
forms of immune products and take up
more significant place in the dietary and
nutritional  prophylaxis.  The  basic
requirements to probiotics as a nutrient
and dietary product are chiefly linked with
the taste, consistency, durability and their
microbial content (Champagne, 2005).

During prolonged storage, changes in the
composition of the probiotic products are
inevitable (Lépez et al., 2014). That's why,
in recent years the efforts of scientists and
manufacturers are directed to studying the
factors that could be used to positively
affect the quality of the finished product
during storage (Miteva et al., 2005).

The aim of the present study is

based on the hypothesis that by
fluctuation and controlling of technological
indicators-  temperature mode and

duration of storage can be created optimal
conditions for the receipt of probiotic
products with good flavor receptivity,
reserved quality indicators and high
biological value.

MATERIAL AND METHODS

The study used fresh goat's milk
with a pH — 6.70 and t = 18 °, pasteurized
at 93 °C -95°C for 15 minutes and cooled
to 45-46°C. The optimal temperature for
the fermentation process was 44 + 2°C.

For receiving the probiotic products
are used lyophilized strains Lactobacillus
bulgaricus 1381, Streptococcus
thermophilus 1374, Lactobacillus casei
1014 and Bifidobacterium longum 1714
provided by the collections of ICFT.
Microorganisms are combined in three
probiotic combinations containing classic
starter for yogurt enriched with lactic acid
bacteria strains in the following proportion:

Variant 1 — L. bulgaricus: Str.

thermophilus, 1:3



BapuaHT 2 — L. bulgaricus: Str.
thermophilus: L. casei, 1:3:1

BapuaHT 3 - L.bulgaricus:
thermophilus: B. bifidum,1:3:1

OpraHonenTuyeH aHa/In3 e W3BbP-
LUEeH Mo rnokasatennTe — LBSAT, NOBbPXHOCT,
KOHCUCTEHLUA U CTPYKTypa, BKYC 1M apomat
(no 9-6asiHaTa XefoOHMYHA ckana).

DUBNKOXMMUNYHU aHa/TN3N: BOLHO
cbabpxaHne (BAC 1109-89); akTMBHa
KncenuHHocT (pH) — NOTEHUMOMETPUYHO;
TMTpyema kucenmuHoct (°T), (BAC 1111-
80); cbabpkaHue Ha 06w, 6enTbk —
mMeTof, Ha Kengan (BAC 6231-73); obwa
nenen (BAC 9373-80); cuHepe3nc Ha
NPoGMOTUYHUTE MPOAYKTW — Mnpuiara ce
UATPaAUNOHEH METOZ 4Ype3 M3MepBaHe
Ha KO/IMYECTBOTO OTAefNeHa TeyHoCT
(cm®), koeTo ce onpegens npu UATPU-
paHe Ha 100 cm?® mnsiko.

CraTtuctunyecka obpaboTka

MonyyeHuTe pesyntatn ca ob6pabo-
TeHu ctatuctmdeckn ¢ MS Office Excel.

Str.

PE3Y/ITATN N OBCbXAAHE
OpraHonenTuyHaTa OLeHka e 13Bbp-
weHa no 9 banHaTa XefoHWYHa ckana no
nokasarenuTe BKyC, TEKCTypa, LBAT U apo-
mart. Mi3cneaBaHuTe Npobu ca CbxpaHsiBaHU
pasnuueH nepuog ot Bpeme (1, 7, 14 n
21aHu) npun Temnepatypu 5, 10 n 15°C.
Pe3syntatute OT CEH30pHUA aHa-
N3 MokKasBarT, Ye HenocpeacTBEHO cnep,
Koarynaumsa u Tpute BapuaHTa 3anassart
CBOUTE MbpPBOHAYASIHU OpraHoNenTUYHN
xapakrepuctukn (Tabnuua 1). Mpu Tem-
nepartypa Ha cbxpaHeHue 5°C u 10°C
Te3n rnokasarenu ocrtasaTr BUCOKN [0 14-
na fgeH. lNo-cbllecTBeHa MpoMsHa Ha-
CTbNBa B nepuoja cnej 2-pata cegmu-
ua, kato Ao nocnegHusa 21 pgeH Ha
CbXpaHeHue Te ca rofHu 3a KoHcymaLus.
Mpn Temneparypa 15°C opraHosenTny-
HaTa oOueHka ce noHWxasa cnep 7-mus
OJeH 1 KbM 21-uA OeH Ha CcbXpaHeHue
BKyca, apomata W KOHCUCTeHUMATa Ha
BapvaHTUTe ca Mof HUBOTO 3a [Jobpa
BKYCOBa Bb3MpMeEMUUBOCT.
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Variant 2 — L. bulgaricus: Str.
thermophilus: L. casei, 1:3:1
Variant 3 — L.bulgaricus: Str.

thermophilus: B. bifidum,1:3:1

Organoleptic analysis is carried
out on indicators — color, surface, texture
and structure, taste and aroma (in a 9-ball
Hedonic scale).

Physicochemical analysis: water
content (BDS 1109-89); Active acidity
(pH) — potentiometric; titratable acidity
(T), (BS 1111-80); total protein content —
method of Kjeldahl method (BDS 6231-
73); common ash (BDS 9373-80);
syneresis of probiotic products-apply
filtration method by measuring the
quantity of separated liquid (cm®), which is
defined in filter 200 ml milk.

Statistical analysis
The results were processed using
the software MS Office Excel.

RESULTS AND DISCUSSION

The organoleptic evaluation is done
by the 9 grade hedonic scale on indicators
in taste, texture, color and aroma. The
studied samples are kept for different
periods of time (1, 7, 14 and 21 days) at
temperatures of 5, 10 and 15°C.

The results of the sensory analysis
show that immediately after coagulation,
the three options retain their original
organoleptic characteristics. At a storage
temperature of 5°C and 10°C, these
indicators remain high until the 14" day.

A more substantial change occurs in the
period after the second week, as they are
edible until the 21* day of storage.

At a temperature of 15 °C
organoleptic rate is decreasing after the
7" and around the 21% day of storage the
flavor, aroma and texture of the variants
are below the level of good flavor
receptivity



Tabnuua 1. OpraHosienTU4HN Nokasatesin Ha NPOBNOTUYHMTE NPOAYKTU
Table 1. Organoleptic indicators of probiotic products

MokazaTenu BapwaHT 1/Variant 1 BapwuaHT 2/Variant 2 BapwuaHT3/Variant 3
Indicators 5°C 10°C 15°C 5°C 10°C 15°C 5°C 10°C 15°C
Bkyc 1 pen/day 820 800 840 840 820 820 880 880 880
Taste 7 pHuidays 720 740 7,60 760 720 680 820 820 820
14 grwidays 700 620 480 680 600 460 680 660 520
21 grw/days 680 520 340 680 500 2,80 660 660 3,80
KoHcu- 1 gewlday 860 840 840 860 880 900 860 860 860
CTEHUMR 2 huwidays 7,40 720 480 720 7,00 560 7,60 7,40 6,20
Consistenc
e 14 gru/days 720 640 340 7,00 620 340 7,00 680 4,00
21 gruidays 560 4,00 200 580 420 220 580 560 220
LigsiT 1 pen/day 880 9,00 900 900 900 900 900 900 9,00
Color 7 pHuidays 860 860 860 880 860 900 900 900 9,00
14 grwidays 780 780 780 800 800 860 880 840 820
21 grw/days 580 680 660 680 68 660 660 640 580
Apomar 1 gen/day 820 860 7,80 800 800 820 820 820 7,80
Aroma 2 1 widays 760 640 620 780 660 620 7,80 7,80 6,80
14 gru/days 6,80 480 400 7,00 540 3,80 7,80 7,80 3,20
21 gru/days 560 3,60 220 600 400 200 680 640 2,00
MpoBegeHn ca PU3UKOXUMUYHWN WN3- Physicochemical studies were

cnefBaHus 3a ycTaHOBsIBaHE Ha MPOMEHU B
aKTMBHaTa U TUTpyema KUCEIMHHOCT, Cb-
ObpXaHWeTo Ha NPoTEVH U cuHepesuca npu
Temneparypu 5, 10 n 15 °C n nepuopg Ha
CbxpaHeHue oT 24 h go 21 gHu Ha npobuo-
TUYHUTE BapuaHTn (Purypa 1 n 2).

140 W Variant 1

5*(

120

1
8
=
60
20

0

2

o

o
o

[

5°C 10°C 15% 10°C

1 day 7 days

® Variant 3

done for establishment of the changes in
the active and titratable acidity, protein
content and syneresis at temperatures of
5, 10 and 15°C and storage period of 24
h to 21 days of the probiotic variants

(Figure 1 and 2).

10°C

Variant 3

5°C | 5°C  10°C 15°C

15* 5°C

15%C

14 days 21days

our. 1. Tutpyema KNCeNTMHHOCT Ha BapuaHTHN Npobu
Fig. 1. Titratable acidity of the variant samples
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dur. 2. AKTUBHa KUCE/IMHHOCT Ha BapuaHTHUTE Npobu
Fig. 2. Active acidity of the variant samples

B nepuoga ot 1-Bn o 7-mu aeH
He ce ycTaHoBsiBaT 3HaYMMW pasfvku B
JaHHUTe 3a oblaTta TuTpyema KucenuH-
HOoCT Mexay 1 m 2 BapuaHT. lMpn 5°C
aKTMBHaTa KMCeJSIMHHOCT Ha BapuaHT 1 ce
noHnxasa ¢ 0,4 eanHuLK, a Npy BapnaHT
2 — c 0,3. MNpu BapmnaHT 3 3a CbLUA
uscnefBaH nepuos obuwara TuTpyema
KNCENUHHOCT ce noBuwasa cnabo: oT
115°T npu 5°C poctura go 128°T npu
15°C, a akTuBHaTa kucenmHHocT /pH/ ce
NPOMEHS He3HaunTenHo M ce 3anassa
CpaBHUTENHO BUCOKa — 4,6-4,7.

ChbluecTBeHa pas/iMka mexay
TpuTe BapuaHTta ce yctaHoBsiBa Ha 14-us
[eH OT cbxpaHeHueTo. MNpn 1 BapuaHT ce
HabnogaBa MOHWXKaBAHE Ha KUCESNWH-
HOCTTa B NPUOGNU3NTENHO efHakBa CTe-
neH npu wuscneaBaHuTe TemnepaTypHu
pexumu. Mpu 2 BapuaHT ce yctaHoBABaT
no-MaJsikv pas/iuumns npu TemnepaTypa Ha
CcbxpaHeHue 5 n 10°C, Ho npu 15°C, ce
HabnogaBa MOHMXaBaHe Ha obuiata
TUTPYEMa KUCE/IMHHOCT W CbOTBETHO
NnoBuW-lLABaHe Ha akTuBHaTa KUCENWNH-
HocT. Npu 3 BapuaHT npes nepuoga 7 Ao
14 pHKW, KUCe/IMHHOCTTa ce rnoBuwasa
He3HaunTtenHo, Ho Ha 21-uaA fJeH ce
yCTaHOBsIBa HaMaslieHue, KOoeTo e T[o-
CUNHO u3paseHo npu Temneparypa 10-
15°C, B cpaBHeHMe C npeauvliHuTe ABa
BapvaHTa.

In the period from 1% to 7" day
aren’t any significant differences in data
on total titratable acidity between the 1%
and 2" variant. At temperature of 5 °C
the active acidity of the variant 1
decreases with 0,4 units, and in variant 2
— ¢ 0,3. In variant 3 for the same
reference period the total titratable
acidity slightly increases: from 115 °T at
5°C goes up to 128°T at 15°C and the

active acidity /pH/ changes
inconsiderably and remains relatively
high — 4,6-4,7.

On the 14™ day of storage is
ascertained substantial differences
between the three variants. In the first
variant is observed decreasing of the
acidity in approximately degree in the
examined temperature regimes. In the
second variant are established smaller
differences in the temperatures storage of
5°C and 10°C, but at 15°C is observed
reducing of the total titratable acidity and
so increasing of the active acidity.

In the third variant through the period 7 to
14 days, the acidity slightly raises, but on
the 21% day is stated decrease, which is
expressed strongly at temperatures
10-15°C, in comparison with the previous
2 variants.
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BepoATtHo cnep 14-na pgeH Ha
CbXpaHeHue npoTUYaT EH3MMHU npoLe-
CW, NO-aKTMBHM npu Temnepatypa 10-
15°C 3a TpuTe BapuaHTa, KOUTO ca
npuyvHa KUCeMHHOCTTa [a ce NoHmkKasa
Ha 21-us geH (Mortazavian et al., 2007).

TemnepatypaTta M BPEMETO Ha
CbXpaHeHue, NMpu egHakBM APYrU ycCrio-
BMS, uUMmaT Mpsko Bb3AENCTBME BBHPXY
cnHepesuca (durypa 3).

m Varaiant 1
35

30

mli100 g
o (4} o (4]

o

Probably after the 14th day of
storage enzymatic processes function
more active at a temperature of 10-15°C
for the three options, which are the
reason of acidity decrease on the 21st
day (Mortazavian, A. M et al., 2007).

The temperature and period of
storage, under the same conditions, have
a direct impact on syneresis (Figure 3).

= Varaiant 2 Varaiant 3

0 || || || || || || || || “ || || “

5°C 10°C 15°C §&§°C 10°C 15°C 5°C 10°C 15°C 5°C 10°C 15°C
1 day 7 days 14 days 21 days
dur. 3. CI/IHepe3VIC Ha BapunaHTHUTE np06V| cnen dnepmeHTau,vm n npn
CbXpaHeHune

Fig. 3. Syneresis of the variant samples after fermentation and during storage

CuHepe3ucsT 3a 24 yaca ce nosu-
waga: npu BapuaHt 1 ot 19 ml npu 5°C
Ha 23.4 ml npu 15°C, npn BapmaHT 2 — OT
19.5 ml Ha 24.8 ml a npu BapuaHT 3 — OT
185 ml Ha 22 ml. C noBuwaBaHe Ha
Temneparypara Ha cbxpaHeHue Ha 10°C
n 15°C, cuHepesncHUTE CBOICTBa Ha
Koarynyma ce nosuvwasar. Haii-cunHo
nu3paseH cuHepesnc ce Habnwpgasa npu
Koarynyma Ha BapuaHT 2, cnepgsaH OT
BapuaHT 1 1 Hail-cnabo m3paseH e npu
BapunaHT 3.

C yBennyaBaHe cpoka Ha Cbxpa-
HeHve 10 14 gHW, CUHepes3nCHT Ha Koary-
Niyma ce nosullaBa No-3HaYNTENIHO NpwU
BapuaHT 2, cneggaH oT BapuaHT 1, 6e3
CbLUECTBEHV NPOMEHN BbB BapuaHT 3.

The syneresis for 24h increases: in
variant 1 of 19 ml at 5°C to 23,4 ml at
15°C, in variant 2 — from 19,5 ml to 22 ml
and in variant 3 — from 18,5 to 22 ml. By
increasing the storage temperature to
10°C and 15°C, the syneresis properties
of the coagulum raises. The most
pronounced syneresis is observed in the
coagulum in the second variant, followed
by the first variant and least pronounced
in the third variant.

By augmentation of the storage
period to 14 days, the synersis of the
coagulum raises more significantly in the
second variant followed by the first
variant.
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Ha 21-ma pgeH  CUHepe3ucobT
Hamanssa 3abenexumo nNpu nbpBUTE
[Ba BapuaHTa, KOeTo ce CbNbTCTBA C
MOHMKABAHETO Ha KMCESIMHHOCTTa. ToBa
NnoTBbPXAaBa CTaHOBULLETO, Ye B pesyn-
TaT Ha NpOTUYaLLM EH3UMHW Mfpouecu,
XnapaTaunoHHUTE CBOICTBA Ha Koaryny-
Ma ce noBuLaBar.

Mo Bpeme Ha MPOABL/IKUTENHO
CbXpaHEHMEe Ha MJ/IEYHOKUCEeNUTE Mpo-
OYKTU ce nosiyyaBa (pepmMeHTaTVBEH pas-
nag Ha 6entbuuTe (NpoTeonusa) B pe-
3ynTart oT AeNCTBMETO Ha oTaeneHuTe ot
M/IeYHOKMCENUTEe BakTepum eH3mmMmn. Xuna-
ponusaTta Ha MIeYHUss NPOTEUH Ce OChb-
LecTBsIBa NO-VHTEH3MBHO B MbpBUTE Ya-
COBe crej 3aBbluBaHe Ha hepmeHTa-
LUWOHHUSA NPOLEC Y MbpBUTE OHU OT CPO-
Ka Ha cbxpaHeHue (Tripathi et al., 2014).

Pa3nnuHnTe BUAOBE MIEYHOKMCE-
N1 GakTepun MMaT pas/simyHa npoTeosnu-
TWYHA aKTMBHOCT. MieyHokucenuTe npb-
ynuM ce xapakTepusupar C M0-BMCOKa
CTeneH Ha XMAponM3a Ha MEeYHUs Mpo-
TeuH (16-30% 3a Ka3enHa) B CpaBHEHNE C
KokmTe (9-17%). lNpn KOMOMHMpPaHE Ha
PasfIMyHM LLaMOBE MIEYHUKMUCENN GakTe-
pvn cymapHaTta npoTeosIMTUYHA akTUBHOCT
3aBUCU OT CUMOGUOTMYHWUTE OTHOLLEHMUS
nomexay um. onyyeHute pesyntatu ot
npoMsiHaTa Ha NpoTeMHa B npoueca Ha
CbXpaHeHue ca npegcraseHn B Tabnuua 2.

On the 21% day the syneresis
decreases noticeably in the first two
variants, which are accompanied by
reducing the acidity. This confirms that as
a result of the ongoing enzymatic
processes, the hydration properties of the
coagulum increase.

During the long-term storage of
lactic acid products is obtained
fermentative degradation of proteins
(proteolysis) as a result of the action of
the lactic acid bacteria enzymes. The
hydrolysis of milk protein is implemented
more intensively in the first hours after
completion of the fermentation process
and the first days of the storage period
(Tripathi, M.K. et al., 2014).

The various types of lactic bacteria
have different proteolytic activity. Lactic
acid bacteria ate characterized by a
higher degree of hydrolysis milk protein
(16-30% of casein) compared to the cocci
(9-17%). When combining different
strains of lactic acid bacteria the total
proteolytic activity depends on the
symbiotic relationship between them. The
acquired results from the change of the
protein during storage are presented in
Table 2.

Tabnuua 2. CbabpxaHne Ha NpPoOTeMH BBB BapuaHTHUTe obpasunm creq
thepMeHTauUna 1 Npu cbxpaHeHne npm T=5°C
Table 2. Protein content in variant samples after fermentation and during storage

atT=5°C
Bpeme/aHu MpoTteunH/ Protein (g/100g)
Time/days BapuaHT 1/Variant 1 BapuaHT 2/Variant 2 BapuaHT 3/Variant 3
1 peH/day 3,20+0,02 3,20+0,03 3,20+0,02
7 pHw/days 2,72+0,01 2,50+0,01 2,40+0,02
14 nHu/days 2,69+0,02 2,35+0,01 2,30+0,05
21 gHw/days 2,66+0,04 2,30+0,02 2,24+0,04

Bbe BapuaHT 1, B KOINTO € u3nosn-
3BaHa CTaHAapTHa 3akBacka 3a Kucesno
M/ISIKO YCTaHOBEHUAT MPOTENH B Kpas Ha
Cpoka Ha cbxpaHeHve e 2,66 g/100g,
KOeTO rnokassa no-cnaba xugponusa Ha
KaseunHa. BbB BapnaHtute 2 U 3, KbM KOUTO

In the first variant, in which is used
a standard yogurt starter the established
protein at the end of the storage period is
2,66/100g, which indicates more mild
hydrolysis of casein. In the second and
third variants, to which are added
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ca pobaBeHU [OMb/IHUTESTHO MJ/IEYHOKM-
cennm npbyYkoBUAHM OGakTepum L. casei u
B.bifidum, otnnyaBawm ce c no-Bucoka
NpOTEO/IMTUYHA aKTUBHOCT, GENTBHYHO Chb-
[ObpXaHue B Kpas Ha Cpoka Ha CbxpaHeHue
€ no-Hucko (cvoreeTHo 2,30 g/100g n 2,24
g/100g). Mpu Temnepatypa 5°C u B TpuTe
BapuaHTa ce HabnwaaBa yckopeHa npoTeo-
in3a HenocpefcTBEHO cflief, 3aBbpluBaHe
Ha (pepmeHTaUMOHHMSA NpoLec U B MbpBuTe
HAKOJIKO AHW Ha CbXpaHeHve. Tosa e no-
CUMHO Wu3pa3eHo BbB BapuaHTn 2 uU 3
KbAETO KO/IMYECTBOTO Ha MJIEYHOKMCETE
npbuuLM npesBulaBa 6poOs Ha CTPENTOKO-
kute. Cnep 7-MvUs AeH Ha CbXpaHeHne u B
TpuTe BapmaHTa TeMNbT Ha NpoTeosm3a ce
3a6aBs 1 NOYTK ce npeycrtaHoBsiBa KbM 21-
A [eH.

N3BOAN

B HacTosWoTO M3cnedBaHe € Ha-
npaBeHa OLEHKA Ha B/IMSIHUETO Ha Tpwu
TEMMNEepPaTypHM pexumma Ha CbXpaHeHue
(5, 10 n 15°C) 1 cpok Ha cbxpaHeHue (oT
24 h po 28 gHW) BbpXy nokazaTenute —
OpraHosienTUYHa OLEHKa, akTMBHA W TK-
Tpyema KMCeMHHOCT, 06L, 6enTbk U cu-
Hepesunc Npu cbXxpaHeHne Ha PepMeHTu-
pasiM NPOGMOTUYHM NPOAYKTU OT KO3e
MNsKo. [lonyyeHUTe ekcneprMeHTasHU
pesyntatu  onpeaensit  onTMMmasiHuTe
yc/loBKA 3a noslydaBaHe Ha NPo6MOTUYHK
npoAyKT! cbc Aobpa BKycoBa Bb3NpueMm-
UMBOCT, 3ana3eHn KayecTBEHM Mnokasarte-
1 1 BMUCOKa BMONOrMYHa CTOMHOCT.

additional lactic acid bacteria L. casei
and B.bifidum, distinguished by higher
proteolytic activity, protein content at the
end of the storage period is lower.

At temperature of 50°C in all the three
variants is observed accelerated proteolysis
immediately after completion of the
fermentation process and in the first few
days of storage. This is better expressed in
the second and third variant, where the
amount of lactic acid bacteria exceeds the
number of streptococci. After the seventh
day of storage in the three options the rate
of proteolysis slows down and almost
suspended at the 21 day.

CONCLUSIONS

In the present study has been
made assessment of the effects of three
temperature regimes (5, 10 and 15°C)
and storage period (24h to 28 days) on
indicators — organoleptic evaluation,
active and titratable acidity, total protein
and syneresis during storage of fermented
probiotic products from goat milk.

The obtained experimental results
determine the optimal conditions for
derivation of probiotic products with good
flavor  receptivity, reserved quality
indicators, and a high biological value.
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PE3IOME

OT usnata rama kayecTBeHU noka-
3aTenn Ha MecoTo, KOHCymaTopute onpe-
[ensAT KPexkocTTa KaTo eVH OT Hali-Bax-
HUTe dpakTopu. Mpe3 nocnegHuTe roguHu
TPETMPAHETO C €K30TeHHV NPOTEOIUTUYHU
€H3MMU Ce NpeBpbLLa B MHOIO NonynspeH
MeTOo/, 3a OKpexKoTsiBaHe Ha Meco. Llenta
Ha ToBa NpoyyBaHe e OLeHsiBaHe MOoTeH-
UnaniHnA eekT oT npunaraHe Ha pactu-
TenHuTe npoTteasn GpomenavH v nanavH
BbpXy €NeKkTpoddopeTnyHUsA npodnn Ha
nyewko n 6mBONCKO Meco. Ekcnepumen-
TMpaHo e ¢ npobu CypoBO Myewiko n 6u-
BOJICKO MeCO npu Tpu BapuaHTa KOHLLEeH-
Tpauumm Ha eH3uMHUTe pasteopu (50 U/ml,
100 U/ml n 200 U/ml) n Tpu BapmaHTa
npoAb/HKUTENIHOCT Ha o6paboTka (24h,
48h, 72h). MNMpoBeaeHa e enekTpodopesa
B nonmakpunamungeH ren (SDS-PAGE) Ha
KOHTPOJIHUTE U HA OKPEXKOTEHUTE MECHWU
npo6wu. Mpn BCUYKM BapuaHTn obpaboTe-
H/ C eH3MM Ce yCTaHOBsiBa NPOMsHa BbB
BMga M 6pos Ha NpPOTENHOBUTE WBULU
cnpsamo koHTponute. OTunTa ce pasuen-
BaHe Ha BWCOKOMOJIEKYNHUTE MNPOTEUHW,
KOeTo OT CBOA CTpaHa BOAM OO0 YBenu-
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SUMMARY

Of all range quality indicators of
meat, consumers define tenderness as
one of the most important factors. In
recent years, treatment with exogenous
proteolytic enzymes are becoming a very
popular method of meat tenderization.

The aim of this study is to assesses the
potential impact of the application of plant
proteases bromelain and papain on the
electrophoretic patterns of turkey and
buffalo meat. Experiments are conducted
with samples of raw turkey and buffalo
meat at three variants concentrations of
enzyme solution (50U/ml 100U/ml and
200 U/ml) and in three different times of
treatment (24h, 48h, 72h). Electrophoresis
in polyacrylamide gel (SDS-PAGE) is
performed with the control samples and
tenderized meat samples. In all enzyme
treated samples establishes a change in
the type and number of protein bands
relative to controls.

A cleavage of high molecular weight
proteins is observed, which leads to



yaBaHe 6pos Ha ipakuMmMTe C No-BMCOKa
enekTpochopeTUyHa NOABUXHOCT.

KnouoBn AymMu: OKpPEXKOTSIBAHE,
enekTpochopeTuyeH  npocua,  MyeLko
mMeco, 6MBONCKO Meco

YBO/[,
KpexkocTra ce cumta 3a efHa oOT

Hali-BaXXHUTe OpraHoNenTUYHU Xapakre-

pucTukn Ha mecoto (Lawrie, 1991).

Wma HAkonKo dpakTtopa, KOWTO
onpefenaT KpexkocTra Ha MecoTo, KaTo
Ob/DKUMHA Ha capKkomepuTe, UANOCT Ha
MUomopunnTe N LAMOCT Ha CbEAUHK-
TenHata TbKaH, KOATO JonpuHaca 3a
XUnaBocTTa Ha MecoTo. XXnnaBocTTa Moxe
fJa ce pasfienm Ha akTUMMO3NHOBa Xuna-
BOCT, KOSITO Ce Ob/DKA Ha NPOMEHWU B MUO-
ubpUNHUTE NPOTEMHU, U OCHOBHA XW/a-
BOCT, KOSITO C€ Ab/IKM Ha CbeAuHUTeNnHaTa
TbkaH (Chen et al., 2006).

MpuHOCHLT Ha CcbeauHuTenHaTa
TbKaH 3a >wWnasocTTa Ha MecoTO € B
3aBMCMMOCT OT KO/IMYECTBOTO, Buaa Wu
MeXAYMOJIEKY/IHUTE HanpeyHu BPBL3KN Ha
KonareHa. TOi e OCHOBHUAT KOMMOHEHT
Ha cbeAuHuTenHara TbkKaH W npepcras-
nsasa okono 80% ot Heda (Light et al,
1985; Bertran et al., 1992; Gelse et al.,
2003).

Haii-pasnpocTpaHeHnsaT  konareH
TMN | B CTPYKTYPHO OTHOLLEHWE e XeTepo-
TPYMeEp, KONTO ce CbCTOU OT [Be WAEH-
TUYHM O-1 Bepurn M efHa 0O-2 Bepura
([al(D]o[a2(D]). Mopaan obpasyBaHETO Ha
HanpeyHn BPBL3KU MEeXAy MOSeKynuTe Ha
KosareHa, MecoTo Ha Bb3PacTHU XNMBOTHU
€ 3Ha4YnTeNHO NO-XW/1aso.

HamanssaHeTo Ha XwuiaBocTTa Ha
MecoTO Mpu 3peeHe ,post mortem* nnu
ypes [AONBbJHUTENIHO TpeTupaHe e Mnpo-
uec, Npu KOWTO HacTbnBaT MNPOMEHW B
aKTOMMO3WMHOBUSA KOMIMJIEKC U B CbeanHU-
TenHata TbkaH W Cce onpefens KaTo
OKpexkKoTsiBaHe.

EfovH OT MeToauTe 3a OKpexkoTsaBaHe
Ha Meco e 4pe3 eK30reHHW npoteasn —
pacTutenHn n MukpobuanHu. Npoteosu-
TUYHN EeH3MMU, U3BJIEYEHN OT pacTeHus
KaTto nanavH, 6pomenauvH, uumMH 1 ap.
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increase the fractions with higher
electrophoretic mobility.
Key words: tenderization,

electrophoretic patterns,
buffalo meat

turkey meat,

INTRODUCTION

Tenderness is considered to be one
of the most important organoleptic
characteristics of meat (Lawrie, 1991).

There are several factors that
determine meat tenderness: sarcomere
length; myofibril integrity and connective
tissue integrity.

Actomyosin toughness is attributable to
changes in myofibrillar proteins, whereas
background toughness is due to the
connective tissue (Chen et al. 2006).

The contribution of connective
tissue to the secondary toughness of
meat is dependent on the quantity, type
and intermolecular cross-links of collagen.
It is the main component of connective
tissue and represents about 80% of it
(Bertran et al., 1992; Light et al., 1985;
Gelse et al., 2003).

The most common type | collagen
is structurally heterotrimer triple-helical
molecule consisting of two identical
chains a-1 chain and o-2 chain
([al(D]o[a2()]). Due to the formation of
cross-links between collagen molecules,
meat of adult animals becomes harder.

Reducing the toughness of the
meat in "post mortem" or by additional
treatment with ensemble that changes

occur in actomyosin complex and
connective  tissue is defined as
tenderization.

One of the methods for
tenderization is the application of

exogenous proteases of plant and
microbial origin. Proteolytic enzymes
derived from plants such as papain,



ca LUMPOKO M3M0MA3BaHM KaTo MeCHU
OKPEXKOTUTENN B MNOBEYETO 4acTu Ha
cBeTa (Sunantha and Saroat, 2011).

PactutenHute npoteasun Bb3Ael-
CTBaT KakTo BbpXy hmbpuniapHuTe npo-
TEUHW Ha cbeduHuTenHaTa TbkaH — Kona-
reH U eflaCTuH, Taka 1 BbpPXYy MYCKY/THUTE
B/lakHa, AOKAaTO MUKpobuasnHuTe nportea-
3 Bb3geincTBaT MNpegu BCUYKO BbpXY
MYCKY/THUTE B/lakHa M camoO OrpaHU4eHo
BbpPXY CbeANHUTENHATA ThbKaH.

JoknagBaHo e, 4e TUOI0BU MpO-
Teasy Karto nanavH u 6GpomenauH,
YCMELWHO OKPEXKOTABAT TrOBEX40 Meco
ypes Xxuaponmsa Ha CbefuHuTesnHarta
TbkaH (lonescu et al., 2008).

PactutenHute npoteasn nposBs-
BaT XWOPOAUTMYHA AKTUBHOCT U KbM
MuopubpunapHute npotenHu. (Wada et
al., 2002; Naveena et al., 2004). ETo 3auwo
NPV OKPEXKOTSIBAHE C NPOTEO/IUTUYHU EH3M-
MU e HeobXxoAMMO fAa Ce YCTaHOBU ONTu-
MaJsiHO KOMIMYECTBO eH3UM, 3a Ja ce MocTur-
He yacTMyHa XuAposM3a C  MUHUMasHA
3ary6a Ha 6entbk (Doneva et al., 2015).

LLinpoko us3nosi3saH MeTon 3a Wu-
3crefBaHe MexaHn3Ma Ha OKpexKoTsBaHe
N CTEMNEHTa Ha XMAPONUTUYHO pasrpaxia-
He Ha MecHuUTe Npobu e SDS—nonnakpu-
namugHa ren enektpogopesa (SDS-
PAGE) (Ha et al.,, 2012; Rawdkuen and
Benjakul, 2012).

HacTtosiweTto npoyyBaHe OuEeHsIBa
noTeHUMasiHMsA eekT OT npuiaraHe Ha
pactutenHutTe npoteasn OGpomenavH u
nanavH BbpXy eneKkTpoopeTnyHus npo-
oun Ha NyeLKko 1 6MBOSICKO MeCO.

MATEPWNAN N METO4WA

MaTepnanu

Meco oT nyiika  (Meleagris
gallopavo) u 6uBon (Bubalus bubalis) —
nopoga bvnrapcka Myppa.

CbeauHuTeNHA TbKaH OT MyeLlKo K
6UBOJICKO MecCO.

EH3MMHM npenapatm — nanauvH
(Merck), 6pomenanH (Merck).
MeToan

EH3nMHa o6paboTka Ha npobu oT
MECO M CbefAuHWUTeNHa TbkaH - npobuTe
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bromelain, ficin, etc. have been widely
used as meat tenderizers in most parts of
the world (Sunantha and Saroat, 2011).

Plant proteases affect on fibrillar
proteins of the connective tissue
collagen and elastin and on the muscle
fibers as well, while microbial proteases
act primarily on muscle fibers and only
limited on the connective tissue.

It has been reported that thiol
proteases such as papain and bromelain,
successfully tenderizing beef meat by
hydrolysis of connective tissue (lonescu et
al., 2008).

Plant proteases also exhibit
hydrolytic activity to myofibrillar proteins.
(Wada et al. 2002; Naveena et al. 2004).
Therefore, when  tenderizing  with
proteolytic enzymes is necessary to
establish the optimum amount of enzyme
to achieve partial hydrolysis with minimal
loss of protein (Doneva et al., 2015).

A widely used method for studying
the mechanism of tenderization and
extent of hydrolytic digestion of meat
samples is SDS-polyacrylamide gel
electrophoresis (SDS-PAGE) analysis (Ha
et al., 2012; Rawdkuen and Benjakul,
2012).

This study assesses the potential
effects of the application of plant
proteases bromelain and papain on the
electrophoretic patterns of turkey and
buffalo meat.

MATERIAL AND METHODS

Materials

Meat of turkey (Meleagris
gallopavo) and buffalo (Bubalus bubalis) -
breed Bulgarian Murrah.

Connective tissue of turkey and
buffalo meat.

Enzymes
bromelain (Merck).

Methods

Enzymatic processing of samples —
the meat or connective tissue samples

— papain  (Merck),



ce Tpetupatr ¢ 6pomMeniauH WauM nanauvH
npy BapupaHe Ha KOHLEeHTpauuaTa Ha
€H3uMKnTe N BpeMeTpaeHeTo Ha npoueca.
EH3MMHN pa3TBoOpyY
OT pgBaTa eH3nma ce npuroTeAT
pa3TBOpPU CbC cnefHarta KaseuHoIUTUYHA
aktmgHocT — | (50 U/ml), 11 (200 U/ml), 1l
(200 U/ml), upes pa3TBapsiHe B pa3TBOpU-
Ten, cvabpxaw, 0,9% NaCl, HaTpres
XugporeHkapooHat M NIMMOHEHa Kucenu-
Ha. AKTUBHaTa KMCENMMHHOCT Ha eH3UMHU-
Te pa3Teopu e pH 6,30. MNMpobute ce Tpe-
TMpaT CbC CbLOTBETHUTE pas3TBOpPM Ha
6pomeniavH U nanauH npu 4°C B npo-
ObokeHne Ha 24, 48 n 72 vaca. Ycno-
pefHo C ONUTHUTE BapuaHTu ce 3anarart
KOHTPO/IM 3a BCEKM 4Yac OT obpaboTkaTa,
Karo MecoTo ce MNocTaBs B MapuHaTta, B
KOSITO SiIMNcBa pas3TBOPEH EH3UM.
MonnakpunammgHa
enekTpodopesa (SDS-PAGE)
SDS-PAGE ce nposexga cbrnacHo
mMeTofa Ha Laemmli (1970).
MonvakpunammgeH ren — 6% cbbu-
pateneH u 10 % pa3genuteneH. Enektpo-
nuteH 6ydep: Tris — ravumH, pH 8,5 ¢ 0,1 %
SDS. EnektpochopesaTa ce npoeexaja npu
cuna Ha Toka — 25 mA. l'enbT ce ouBeTsBa
¢ 0,1% Coomassie blue (30-40 min), a
30HUTE OT rena, B KOWTO NWnceBaT WBULMU
npoTeunH ce obesuBeTsBaT 3a 24h.

ren

PE3YNTATUN NN OBCbXXOAHE

MopobpaBaHETO KPEXKOCTTa Ha Meco
OT pacTUTesSHNW LUWUCTEMHOBM NpoTeasn ce
noctTura 4pes YyacTuyHa Xuaponusa Ha
MUOOUOPUIHUTE NPOTENHM M HapyllaBaHe-
TO Ha MyckynHata (ubpusiHa CTpykTypa.
Muodmbpmnarta e ocHoBHaTa oyHKLMOHa-
Ha efuHVMUa B MyCKy/Hata TbkaH U ce
CbCTOM OT CbKpaTUTENHU BenTbUM — aKTuH
1N MUO3MH. MMO3VHBT e ABurareneH 6enTbK,
KOMTO m3rpaxga MUO3VHOBUTE (puiameHTu.
MKWO3KMH Texka Bepura e ¢ MosiekysiHa maca
okonio 200 kDa. AKTMHBLT € rnobynapeH
6enTbK ¢ Mosieky/iHa Maca okoso 45 kDa.

Ha ®urypa 1 e npencrtaBeH pesys-
TaTbT OT efniekTpodhopesa B noavakpuiamm-
JeH ren Ha npobu nyewko Meco cnep
obpaboTka € eH3umuTe OGpomenavH U
nanawH.

21

ware treated with bromelain or papain
with alternating enzyme concentration and
duration of the process.

Enzyme solutions

Both enzyme solutions are with the
following caseinolytic activity — | (50U/ml),
II (100U/ml), 1l (200U/ml). The enzymes
were dissolved in a solvent containing
0,9% NacCl, sodium hydrogen carbonate
and citric acid. The active acidity of the
enzyme solutions was pH 6,30.

The samples were treated with bromelain
and papain solutions at 4°C for 24, 48 and
72 hrs. Alongside the samples, controls
were assigned every full hour of
treatment, in which the meat was placed
inside enzyme-free marinade.

Polyacrylamide gel electrophoresis
(SDS-PAGE).

SDS-PAGE was performed with
the method outlined by Laemmli (1970).

Polyacrylamide gel - 6% stacking
and 10 % separating gel. Electrolyte
buffer: Tris — glycine, pH 8,5 with 0,1 %
SDS. Electrophoresis was conducted at
25 mA. The gel is then dyed with 0,1%
Coomassie blue (30-40 min), whereas the
gel zones lacking protein bands, was
destained for 24 h.

RESULTS AND DISCUSSION

Improving meat tenderness from
plant cysteine proteases is achieved by
partial hydrolysis of myofibrillar proteins
and disruption of muscle fibril structure.
The myofibril is the main functional unit in
the muscle tissue and is composed of
contractile proteins - actin and myosin.
Myosin is a motor protein that builds
myosin filaments. Myosin heavy chain has
a molecular weight of about 200 kDa.
Actin is a globular protein with a molecular
weight of about 45 kDa.

Figure 1 shows the result of
polyacrylamide gel electrophoresis of
turkey meat samples after treatment with
the enzymes bromelain and papain.
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dur. 1. SDS-PAGE Ha nyewKo Meco crief, TpeTupaHe ¢ pas/iIndyHn KOHUEHTpaunm
NPOTEOSINTUUHN EH3UMU, NPOABIKUTENHOCT 3a 24 h: HMW — npoTenHoB mMapkep;
2 — KOHTpona; 3 — BapuaHT | 6pomenavH; 4 — BapuaHT Il 6pomenaviH; 5-
BapuaHT lll 6pomenaniH; 6 — BapmaHT | nanuH; 7 — BapunaHT Il nananH; 8 — BapuaHT
Il nananH

Fig. 1. SDS-PAGE of turkey meat after treatment with different concentrations of
proteolytic enzymes, for 24 h: HMW — protein marker; 2 — control; 3 — variant |
bromelain; 4 — variant Il bromelain; 5 — variant Ill bromelain; 6 — variant | papain;
7 — variant Il papain; 8 — variant Il papain

Mpn KOHTpoOMHaTa npoba ce Ha-
6nt0gasaT ABE UHTEH3VBHN UBULM, KOUTO
CbOTBETCTBAT Ha 6enTbunTe MUO3WH U
aKkTuH. MNpu oNUTHMUTE BapuaHTn ce oT4m-
Ta pasuenBaHe Ha BWCOKOMOJIEKY/THUTE
NPOTENHMN A0 NO-HUCKO MOJIEKY/THN CTPYK-
TypW, KOETO OT CBOS CTpaHa BOAM A0
yBenuyaBaHe 6pos Ha dpakyuute ¢ no-
BMCOKa e/1eKTpohopeTUYHa NOABWKHOCT.

OT npoBefeHnNst enekTpogoopeTu-
YeH aHa/IM3 Ha MyeLlKo Meco ce oTuuTar
pa3nuku B 6pos Ha 6enTbyHUTe dpakLmum
Mexay OTAeNHWTe BapuaHTu obpaboTka
B 3aBMCMMOCT, KakTO OT W3N0a3BaHus
€H3MM, Taka M OT HeroBaTa KOHUEeHTpa-

In the control sample, two
intensive bands corresponding to the
myosin and actin proteins are observed.
At experimental variants is recorded
reduction of high molecular weight
proteins to a lower molecular structure,
which leads to an increased number of
fractions with higher electrophoretic
mobility.

In the results of the
electrophoretic analysis of turkey meat
differences been observed in the number
of protein fractions between different
variants depending both on the enzyme
used and its concentration.
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uus. Mo-ymepeHa cTeneH Ha xuaponusa
ce Habnwpgasa npuv eHsnma GpomenavH
(BapuaHT | — 50 U/ml). MNpwn Hair-B1cokaTta
KOHUEHTpauus u 3a [BaTa eHsuma -
BapuaHT lll — 200 U/ml, HacTbnBa nouytn
Mb/IHA XMAPOSIM3a HA MECHUTE NPOTENHU
M TOBa B/iOWIAaBa KaKTO BBHLUHUSA BUA
Taka 1 BKYCOBUTE KayecTBa Ha MecoTo.
KonareH tun | e ocHoBeH rpagu-
BEH €/IEMEHT B CbeAMHNTE THATA ThKaH 1
CYXOXWIUATA N € OCHOBHUSI MPUYNHUTEN
Ha >unaeBocTTa Ha MecoTo. OKpexko-
TABAHETO C NPOTEO/IMTUYHUN EH3UMUN LENN
4YacTMYHO pasrpaxgaHe Ha To3U BuUA

A lower degree of hydrolysis was
observed at the enzyme bromelain
(variant I - 50 U/ml). At the highest
concentration of both enzyme - variant Ill
- 200 U/ml, almost complete hydrolysis of
meat proteins occurs and this worsens
the appearance and taste of the meat.

Collagen type | is the basic
building block of connective tissue and
tendons, and the main cause of the
toughness of the meat. Tenderizing with
proteolytic enzymes purposes partial
digestion of this type of tissue at the
retention of muscle fibers.

TbKaH Npu Ha 3ana3BaHe Ha MYCKy/HuUTe
B/1akKHa.

n

12 3 4 5 6 7 8 9

10 11 BSA

dur. 2. SDS-PAGE Ha npo6um OT NyewKn CyxXOXunust crieq TpeTupaHe cC
NPOTEOSINTUYHN eH3MMK (bpoMenianH unM nanavH) 3a 24 n 96 h: 1 go 11 —
pasninyHmn BapuaHTu Ha obpaboTka (1 — KoHTposia 24 h; 2 — sapuaHT | 6pomMenaunH
24 h; 3 — BapuaHT Il 6pomenanH 24 h; 4 — BapuaHT lll 6pomenavH 24 h; 5 —
KoHTpona 96 h; 6 — BapuaHT | 6pomenaviH 96 h; 7 — BapuaHT Il 6pomenaunH 96 h;
8- BapuaHT lll 6pomenanH 96 h; 9 — BapuaHT | nananH 96 h; 10 — BapuaHT Il
nanavH 96 h; 11— sapuaHT Il nananH 96 h, BSA — ctaHfapT — roBexan cepymMmeH
anoymMuH

Fig. 2. SDS-PAGE of turkey tendons samples post proteolytic enzyme treatment
(bromelain or papain) for 24 and 96 h: 1 — Control 24 h; 2 — variant | bromelain 24
h; 3 — variant Il bromelain 24 h; 4 — variant Ill bromelain 24 h; 5 — control 96 h; 6 —
variant | bromelain 96 h; 7 — variant Il bromelain 96 h; 8 — variant Ill bromelain 96
h; 9 — variant | papain 96 h; 10 — variant Il papain 96 h; 11 — variant lll papain 96 h,
BSA - standard — bovine serum albumin
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Ha durypa 2 e npeactaBeHa CHUM-
Ka OT NpoBedeH eNneKkTpodopeTMyeH aHa-
M3 Ha nNpobu OT Myewkn CyXOXnams
cnep TpetupaHe ¢ eH3umuTe GpomenavH
1 nanawvH.

Ha  koHTponHata npoba ce
HabnfaBa XxapakTepHara kKapTuHa 3a
KonareHosu npobu. OtunTatr ce [ge
dpakuMnm C BUCOKa MOJIeKy/lHa Maca,
KOUTO Hali-BEPOATHO CbLOTBETCTBAT Ha
TponokonareHoBata  Mosiekyia  npu
KonareH Tun | (aumepn n Tpumepm).

[JokasaHo e, ye enekTpodopeTny-
HaTa MOABWXHOCT Ha KOojareHoBuTe Be-
pury e no-Hucka OT Tasu Ha rnobynapHu
NPOTENHM C NOAOGHW MOMEKY/HU Terna.
CobLlo Taka KonareH a-2 Bepura uma no-
BMCOKa efiekTpodhopeTnyHa MnoABXHOCT
OT KonareH o-1 Bepura (Furthmayr and
Timpl, 1971), KOeTo ce Ab/MKM Ha Maska
pasnuka (6 kDa) B MOIEKYNIHOTO Terso
Mexay asete Bepurn (Sykes and Bailey,
1971).

Mpy onuTHWTE BapuaHTW ce Ha-
6nt0gaBaT pakumm ¢ No-HUCKa MOSIEKY -
Ha maca. [Npu npobute, TpeTupaHu c
6pomMenavH ce OTuuTa MNPUCHCTBME HA
no-masbk 6poit opakuum n ¢ no-masnka
CTeneH Ha pasnafaHe, fokaTto npu na-
navHa, 0CO6EeHO MpW BUCOKA KOHLIEHTpa-
UmMa v AbAroTpaiHo TpetTupaHe uma nou-
TU Mb/IHO pasrpaxjaHe Ha CcbeguHuTes-
Hata TbkaH. Xugposu3ara B TOJIKOBa
ronAama cTeneH BoAuM QA0 3aryba Ha
6enTbk 1 BfiOWAaBaHe Ha opraHonen-
TUYHWTE KavyecTBa Ha MyeLiKo Meco.

AHaNoOrMYHM  eKCnepumeHTn  3a
TpeTMpaHe C NPOTEO/INTUYHM EH3UMU ca
nposefeHn n ¢ 6uBoncko meco. MNpome-
HWTE B XW1aBOCTTa Ha GUBOJICKO MeCcOo
npu 3peeHe 1 AONb/HUTENIHO TpeTupaHe
ce onpefenst oT NPOMEHUTE B aKTOMWUO-
3MHOBMS KOMMJIEKC U B CbefuHWTEeNHaTa
TbKaH. KOHTPO/IHUTE N ONUTHWU BapuaHTu
6GMBOJICKO MeCO, c/ief, 06paboTKa C eH3n-
MHV pa3TBOpM TUM MapuHaTa, CbAbpXa-
WM OpomenavH wWAW nanavH, ce u3-
cnepsaxa 4ype3 PAGE enektpodhopesa
(Purypa 3 n 4).

Figure 2 shows a photograph of an
electrophoretic analysis of samples of
turkey tendons after treatment with the
enzymes bromelain and papain.

The control sample demonstrates
the typical visual representation of
collagen. Two high-molecule weight
fractions have been observed. They most
likely resemble the tropocollagen
molecule in collagen type | (dimers and
trimers).

It has been proven that the
electrophoretic mobility of the collagen
chains is lower than that of globular
proteins with similar molecular weights. In
addition, collagen a-2 chain has a higher
electrophoretic mobility than collagen a-1
chain, due to a small difference (6 kDa) in
the molecular weight between the two
chains (Furthmayr & Timpl, 1971; Sykes
& Bailey, 1971).

Fractions with lower molecule
weight are observed in the experimental
variants. The samples treated with
bromelain are noted to possess a smaller

amount of fractions and a lower
breakdown rate, whereas the papain
samples, particularly the high-

concentrated ones, undergo complete
digestion of the connective tissue. Such
intense hydrolysis leads to protein loss
and deterioration of the organoleptic
qualities of the turkey meat.

Similar experiments for treatment
with proteolytic enzymes have been
conducted with buffalo meat. Changes in
the toughness of buffalo meat in the
aging and further treatment are
determined by changes in actomyosin
complex and connective tissue.

The control and experimental
samples of buffalo meat after treatment
with an enzyme solution type marinade
containing bromelain or papain, are
examined by PAGE electrophoresis
(Figure 3 and 4).
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MUO3UH/ 200 kDa
myosin
116 kD
97 kDa
66 kDa
55kDa
45 kDa
aKkTuH/
actin 36 kDa

1 2 3 4 5 6 7 8 9 10

HMW BSA

our. 3. SDS-PAGE Ha 6MBOJICKO MeCO TpPeTUpaHO C pas3/IMYHU KOHLEHTpauum
pa3TBoOp Ha 6pomenauviH, NPoAb/HKUTENIHOCT OT 24 oo 72 h: 1 — KoHTpona; 2 —
BapuaHT |, 24 h; 3 —BapuaHT I, 24 h; 4 — BapuaHT lll, 24 h; 5 — BapuaHT lll, 48 h;
6 — BapuaHT I, 48 h; 7 -BapunaHT |, 48 h; 8 — BapuaHT lll, 72 h; 9 — BapuaHT I, 72
h; 10 — BapuaHT |, 72 h; HMW — npoTenHoB Mapkep; BSA — ctaHgapT — roBexaun
cepymMeH asioyMuH

Fig. 3. SDS-PAGE of buffalo meat treated with various concentrations of
bromelain solution, duration of 24 to 72 h: 1 — control; 2 — variant |, 24 h; 3 —
variant Il, 24 h; 4 — variant lll, 24 h; 5 — variant lll, 48 h; 6 — variant Il, 48 h; 7 —
variant I, 48 h; 8 — variant lll, 72 h; 9 — variant I, 72 h; 10 — variant I, 72 h; HMW —

protein marker; BSA — standard — bovine serum albumin

CrteneHTa Ha npoTeonn3a Ha Mec-
HUTe 6enTbUM ce BAMAe OT crefHuTe
(hakTOopM — BUA Ha €H3MMa, KOHLEeHTpa-
LMA Ha EeH3UMHMA pa3TBOpP U Bpeme Ha
TpeTupaHe.

Mpn BCMYKM BapuaHTn 06paboTeHN
C eH3uUM ce YycTaHoBfiBa NPOMSAHAa BbLB
BMAa M O6posA Ha NPOTEMHOBUTE UBMULM
cnpsAMo KoHTponute. OTunTa ce pasuen-
BaHe Ha BUCOKOMOJIEKY/THATE NPOTEUHMU,
KOUTO NpemMmHaBaT KaTo HUCKOMOSEKYs-
HW, KOeTo OT CBOS CTpaHa BOAM [0
yBefnMyasaHe 6pos Ha ppakyuuTe ¢ no-
BMCOKa efleKTpohopeTmyHa NoABMKHOCT.

C noBulaBaHe Ha KOHLEHTpauusTa
MU NpoAb/MKUTENHOCTTAa Ha ob6paboTka ce
HaMasisiBa WHTEH3WTeTa Ha MWBMUWUTE Ha
TEXKUTE MWO3VHOBW BEPUTM B ONUTHUTE Ba-
pvaHTu B cpaBHeHVe ¢ KoHTponaTa. Mpuun-
HaTa e B YaCTWYHOTO pasrpaxzaHe Ha M1o-
donbpmnapHMTE NPOTEUHN N CHOTBETHO yBe-
nnMyaBaHe Ha HUCKOMOMEKY/THUTE nenTtnan.

The rate of hydrolysis of meat
proteins is contingent on several factors —
enzyme type, enzyme concentration in
the solution and treatment duration.

In all variants treated with enzyme
is established a change in the type and
number of protein bands relative to
control samples. Cleavage of high
molecular weight proteins is observed.
They are converted to low molecular
weight, which leads to increasing the
number of fractions with higher
electrophoretic mobility.

By increasing the concentration and
duration of treatment is reduced intensity of
bands of heavy myosin chain in the
experimental variants, compared to the
control. The reason is the partial breaking of
myofibrillar proteins and consequently the
increase of the low molecular peptides.
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MUO3UH/ ay 200 kDa
myosin . 116 kD
97 kDa

66 kDa

55 kDa

aKkTuH/ - Aitia

actin i
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| — — — .

1 2 3 4 5 6 7 8 9 10  BSA HMW

dur. 4. SDS-PAGE Ha OGMBO/ICKO MECO, TPETUPAHO C Pas3/IMYHMN KOHLEHTpauumn
pa3TBOp Ha nanavH, NPOABL/IKUTENHOCT OT 24 A0 72 h: 1 — KOHTpona; 2 —
BapuaHT |, 24 h; 3 — BapuaHT Il, 24 h; 4— BapuaHT lll, 24 h; 5 — BapuaHT |, 48 h;
6— BapuaHT Il, 24 h; 7 — BapwuaHT lll, 48 h; 8 — BapuaHT |, 72 h; 9 — BapunaHT Il, 72
h; 10— BapuaHT lll, 72 h; BSA — cTaHOapT — roBexan cepymeH anéymmH; HMW —
NPOTENHOB MapkKep

Fig. 4. SDS-PAGE of buffalo meat treated with various concentrations of papain
solution, duration of 24 to 72 h: 1 — control; 2 — variant |, 24 h; 3 — variant ll, 24 h;
4 —variant lll, 24 h; 5 — variant |, 48 h; 6 — variant Il, 24 h; 7 — variant lll, 48 h; 8 —
variant |, 72 h; 9 — variant Il, 72 h; 10 — variant lll, 72 h; BSA — standard — bovine

serum albumin; HMW — protein marker

Xugponusarta Ha 6entbuHMTe (opak-
LM e no-cuiHo uspaseHa npu o6paboT-
KaTa Cc eH3uma GpomenaunH. ToBa nokassa
No-BNCOK addMHUTET Ha TO3M €H3UM CrNpPsAMO
MecHuTe npobu oT BMBOMCKO MECO B CpaB-
eHue ¢ nyewkoTto meco. MNpu obpaboTkaTa
C BWCOK/M KOHUEHTpauun 6pomenavH ce
oTYATa CUMHO M3paseHa aKTUBHOCT KbM
MUOOMOPUIAPHUTE MPOTENHU, KOETO MOXE
[Ja posefie [0 HapyllaBaHe CTpyKTypaTa Ha
MeCOTO U BJIOLLIABAHE Ha HErOBUTE CEH30p-
HN XxapakTepuctuku. MNpu obpaboTkaTa Ha
GVBOJICKO MECO C eH3MMa nanaviH ce ycra-
HOBSIBA MO-yMepeHa Xuaposuvsa U no-
BMCOKa CTEMeH Ha 3anas3BaHe Ha opraHo-
NenTUYHWTE KayecTBa Ha MecOoTo crefg
OKpexKoTsBaHe.

3a ycTaHOBsiBaHE Ha Bb3aein-
CTBMETO Ha W3MN0N3BaHUTE EeH3UMHU pas-
TBOPU BBPXY ChbeauHUTeNnHatra TbkaH B
MecoTo, 6e HanpaBeH OMUT C TpeTnpaHe

Hydrolysis of the protein fractions
is more pronounced when the treatment
is with the enzyme bromelain. This
indicates a higher affinity for this enzyme
relative to meat samples from buffalo
meat compared to turkey meat. In the
treatment with high concentrations of
bromelain is reported pronounced activity
towards myofibrillar proteins, which can
lead to distortions structure of the meat
and the deterioration of its sensory
attributes. When processing buffalo meat
with the enzyme papain it has been
reported a mild hydrolysis and a higher
degree preservation of organoleptic
qualities of the meat after tenderization.

To establish the effects of the used
enzyme solutions on the connective
tissue in the meat, an experiment is
performed with treatment of samples of
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Ha Mnpobu OT OUBOJICKA CYXOXWINS.
KonareH Tun | B GMBOICKUTE CYXOXMW/NA
€ CBbp3aH B 3[paBu BNakHa, KOUTO umart
CbLLECTBEHO 3HaYeHWe 3a XuaBocTTa
Ha MecoTo. TpeTupaHeTo C NPOTEO/INTUY-
HW eH3VMK BoAWM [0 Ae30praHu3auus u
Je3vHTerpaums Ha CTpPYKTYpHWUTe ene-
MEHTW Ha KojareHa, kaTo pas3xiabsa u
paspyLuaBa MexayMOoNeKynHUTE BPb3KU.

Ha durypa 5 e npeacraBseHa CHUM-
Ka Ha enekTpodiopesa B nosvakpuiamu-
OeH renl Ha npobw OT GUBOJICKA CYyXO-
XWUNNS  cnep TpeTMpaHe C  eH3umuTe
6pomeniavH 1 nanavH.

buffalo tendons. Collagen type I in buffalo
tendons is attached to strong fibers,
which are essential for the toughness of
the meat. Treatment with proteolytic
enzymes leads to disorderly and
disintegration of the structural elements
of collagen as loosens and breaks the
intermolecular bonds.

Figure 5 shows a picture of
polyacrylamide gel electrophoresis of
samples from bovine tendon after
treatment with the enzymes bromelain
and papain.

<  200kDa

116 kDa
97 kDa

Tt

& 66kDa

e 55 kDa

& 45kDa

& 36kDa

. i s

5 1 7 HMW

dur. 5. SDS-PAGE Ha npobu OT OGUMBONCKN CYXOXWUNua crepn TpeTupaHe C
pasInyHN KOHLEHTpaunn npoTeo/IMTUYHU EH3UMU, NPOLBI/DKUTENIHOCT 3a 96 h:
1- KOHTpona; 2 — BapuaHT | 6pomenauvH; 3 — BapuaHT |l 6pomenauH; 4 —
BapuaHT lll 6pomenaviH; 5 — BapuaHT | nanuH; 6 — BapuaHT Il, nanamH; 7 —
BapuaHT lll, nanavH ; HMW — npoTtenHoB mapkep

Fig. 5. SDS-PAGE of samples from bovine tendons after treatment with different
concentrations of proteolytic enzymes duration of 96 h: 1 — control; 2 — variant |
bromelain; 3 — variant Il bromelain; 4 — variant Ill bromelain; 5 — variant | papain;
6 — variant Il, papain; 7 — variant Ill, papain; HMW — protein marker

Mpu koHTpOsHaTa npoba ce Ha-
6nonaBa eqHa crnaba B- dppakumsa (okosio
200 kDa) u aBe o — MBULUK, KOUTO CHOT-
BETCTBAT Ha pasfesieHuTe nonunentug-
H/ Bepurm OT TpoliHata cnupana Ha

In the control sample is observed a
weak (- fraction (about 200 kDa) and two
a-bands, which correspond to the
separated polypeptide chains of the triple
helix of tropocollagen. This is a
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TponokonareHa. ToBa € XxapakrepHa
enekTpoopeTnyHa KapTuHa 3a KosareH
vn | (Zhang et al., 2005).

Mpu onuMTHWTE BapuaHTu ce ycTa-
HOBSIBA, Y€ W [BeTe pacTUTeNHW npo-
Teasu XuaponusnpaT KonareHosute 6en-
Tbun. OTuUMTa Ce 3aBMCMMOCT MeXay cTe-
MeHTa Ha Xugposau3a M KoHUeHTpaumsaTa
Ha CbOTBETHMA eH3uM. Cnep TpeTupaHe
Ha CbefMHNTEsTHA ThKaH C KOHLIEHTpaLmm
Ha eH3um oT 200 U/ml ce Habnogasa
MoYTV NbJIHO pasrpaxhaHe Ha KonareHo-
BUTE BEPUIN U CLOTBETHO Ce oTyuUTaT Nno-
ronsim 6poit hpakuymm oT Te3N OTYETEHU B
KOHTpOsIHaTa npoba.

N3BOAV

EkcnepMmeHTMpaHO € ¢  npobwu
CYPOBO MyeLLKO 1 6UBOJICKO MECO Mpu Tpu
BapuaHTa KOHLEHTpauMn Ha eH3UMHuTe
pa3teopu (50 U/ml, 100 U/ml n 200 U/ml)
U TpUM BapuaHTa NPOABL/DKATENHOCT Ha
obpaboTka (24h, 48h, 72h). NpoBeaeHa e
enekTpodhopesa B nonnakpunamuaeH ren

(SDS-PAGE) Ha KOHTpO/SIHUTE U Ha
OKPEXKOTEHUTE MECHM Npobu.
EnekTpohopeTUyHNAT  aHanm3  Ha

Npobun OT MyeLlKO MECO U CYXOXUNus cneg,
€H3UMHa XMaponun3a nokasa, 4e npv npodu-
Te TpeTMpaHu C 6pomenauH ce oTuuTa
NPUCHLCTBME Ha NO-Ma/TbK GpoI dopakummn m
C no-mMasika cTeneH Ha pasnajaHe, [0KaTo
npu nanavHa, 0CO6EHO NPU BUCOKA KOHLEH-
Tpauusi M AObATOTPaliHO TpeTupaHe wuma
MOYTU MbJIHO pasrpaxjaHe Ha 6enTbuHUTE
opakuymm.

Mpu npobute OT OGUBOJSICKO MeCOo
nanavHbLT € Mo-noaxoAsLl, 3a OKPEeXKoTS-
BaHe, 3al0TO € C MNO-HUCBbK adunHuTeT
crnpsAMo mMecHuUTe npobu. U gBete ekcne-
pumMeHTUpaHu npoTeasn xugponusnpar
KonareHosute 6entbumn. OTUMTA CE 3aBu-
CUMOCT MeXAy CTeneHTa Ha Xuaposimsa u
KOHLleHTpaumaTa Ha CbOTBETHUS EH3UM.

characteristic electrophoretic pattern of
collagen type | (Zhang et al., 2005).

In experimental variants is found
that both plant proteases hydrolyze
collagen proteins. The correlation
between the degree of hydrolysis and the
concentration of the enzyme is observed.
Almost complete digestion of the collagen
chains is observed after treatment with
enzyme concentrations of 200 U/ml and
respectively a larger number of fractions
are measured compared to the control
sample.

CONCLUSIONS

Experiments are conducted with
samples of raw turkey and buffalo meat at
three variants concentrations of enzyme
solution (50U/ml 100U/ml and 200 U/ml)
and in three different times of treatment
(24h, 48h, 72h). Electrophoresis in
polyacrylamide gel (SDS-PAGE) is
performed with the control samples and
tenderized meat samples.

Electrophoretic analysis of samples
of turkey meat and tendons after
enzymatic hydrolysis showed that the
samples treated with bromelain present a
smaller number of fractions with a lesser
degree of degradation, whereas papain,
especially at high concentration, and long-
term treatment has almost complete
breaking the protein fractions.

In samples from buffalo meat
papain is more suitable for tenderization
because it is of lower affinity against the
meat samples. Both experimented
proteases hydrolyzed collagen proteins.
There is correlation between the degree
of hydrolysis and the concentration of the
enzyme.
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PE3IOME SUMMARY

34paBeTo Ha YOBELLKUA OpraHn3bMm The health of the human organism
3aBucKU OT BelecTBarta, kouTo npremame | depends on the substances accepted by
C XpaHaTa — ocBeH nosie3Hute BewecTtsa | food — except nutrients and elements we
W efleMeHTM C Hea noemMame TOKCWUHY, | take toxins, carcinogens and other
KaHueporeHn u apyru BpegHu cybctaH- | harmful substances. A balanced and
umun. BanaHcupaHoTOo M 3apaBocnoBHO | healthy diet enhances the body's
XpaHeHe yKpensa CbNpoTMBUTENHUTE cu- | resistance and helps to more quickly
NN Ha opraHMsma M nomara 3a no-6bp- | overcome the disease.
30TO NpeofonsBaHe Ha 3abosaBaHNATA.

ABTOpUTE  NPEACTaBAT  Hay4HU The authors present scientific
pesynTaTu CBbp3aHu C paspaboTBaHe Ha | results related to the development of
nnodmnmampaHn xpaHu Ha ocHoBaTta Ha | lyophilized foods based on turkey and
nyewko u 6muBoscko Meco 3a crneuyunanu- | buffalo meat for specialized nutrition. The
3upaHo xpaHeHe. B peuentypute Ha HoB- | new food recipes include vegetable, fruit
uUTe XpaHu ca BK/IHOYEHM 3eneH4YykoBwW, | and cereal components.
NA0A40BU 1 3bPHEHN KOMMOHEHTW. 3non-
3BaHW ca [JonbAHUTENHW XpaHuTesHu | The research used additional nutrients in
CbCTaBKM C ornef Ha oboratsiBaHe Ha | order to enrich the knowledge for
nosHaHuaTa B o6nactra Ha guetute c | radioprotective diets.
NPOTUBOTbYEB E€PEKT.
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O6ekT Ha TOBa u3c/negBaHe ca
Nnosi0BO 3penn MULLKA NOOJI0KEHN Ha
LeNoTeNIeCHO BBLHIWHO 0b6/1bYBaHe ¢ go3sa
oT 2,25 Gy rama /Tbuu OT U3TOYHUK Cs'®’
npy MOLLHOCT Ha posata 1,78 Gy/min.
AHanusnpaHo € PpagnonpoTEKTUBHOTO
OeliCTB/E Ha MNOJIyYEHUTE CEepun XpaHu-
TENHN NPOAYKTU BBbPXY OMUTHW XXMBOTHU
Npv pas/iMyHn PEeXMMM Ha XpaHeHe —
neyebHo (cnep obnbyBaHe) u npodmnak-
TMYHO (Npe3 uenvsa nepuoj Ha nscnensa-
He). Vi3cneaBaHu ca nokasaTenute Terso
1 NIeBKOUUTY B KpbBTa. [lokasaHo e noso-
XUTENHOTO Bb3AENCTBME HA XPaHEHETO C
paspaboTeHuTe cneuvanusvpaHn XxpaHu
BbPXY OOLLMA XM3HEH CTaTyC Ha OMUTHU
XMBOTHM MNOAJIOXKEHW Ha pagvaunoHeH
CTPEC C HUCKM 031 Ha pagnauus.

KntouoBu AOYMW: nyeLuKo,
OMBOJZICKO  MECO, OMUTHU  XXUBOTHM,
crneynanManpaHo XpaHeHe rama-
06/1bYBaHE

yBO/[,

LleneHaco4yeHOTO wM3Mnon3BaHe Ha
XpaHUTE/THN MPOAYKTU W Ha CrneunasHun
[o6aBkM KbM TAX npefoctasa peguua
Bb3MOXHOCTU 3a HamasisBaHe Ha pajva-
LUMOHHUTE YBpEeXAaHus Ha opraHv3ma.
PagunosawmTHuAT edekt e pasrnegaH ot
pefmua yyeHn Ha pasiMyHWTE HMBa Ha
mMeTabo/mM3ma — XpaHocMunaHe B YepBsa-
Ta, KNEeTbYHO W CYOK/IETbYHO paBHULLE.
Wma npennoxeHa KoHuenuus 3a pagmo-
3alMUTHO XpaHeHe, 6asupawa ce Ha
BelllecTBa CbC CUHEPrMYHO (BKIHOUUTESTHO
aHTMKaHueporeHHo) peicteue (Velev et
al., 2002, Doneva, 2005). YcTaHOBEHO e,
ye AMeTUTe C NOBULLEHO CbAbpXaHune (40
60%) Ha pacTUTe/IHM Ma3HWMHU 3acuneat
pafMopesnCTEHTHOCTTa Ha opraHv3ma.
Pa3nnuHu  MneyHn, xnebHuW, MecHW,
pUBHM NPOAYKTU N HANWTKX C onpeaesieHn
pobaBkn (nektuH, BuUT. A, By, Bs, C 1 ap.)
ycKkopsiBaT M3BEXAAHETO Ha pagvoHyKI-
nan 1 TeXkn meTanu. [ljokasaH e JobpuaTt
Jekoprnopupall, edekT Ha aHToLnaHoBUTe
npenapatu (Velev et al.,2002). Hanara ce
M3BOABLT, Ye W3MON3BAHETO HAa PasNyHU
XpaHUTEe/IHW NPOAYKTM B AueTara Ha
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The object of this study were
sexually mature mice exposed to whole
body external radiation a dose of 2,25 Gy
gamma rays from a source Csl137 in a
dose 1,78 Gy/min. It has been analyzed
the radioprotective effect of resulting
series of food on experimental animals at
different diets — medical (after irradiation)
and preventive (throughout the study
period).

The parameters weight and leukocytes in
the blood were studied. It has been shown
the positive effect of the feeding with the
specialized foods on overall life status of
experimental animals exposed to radiation
stress with low doses of radiation.

Keywords: turkey, buffalo meat,
experimental animals, specialized
nutrition gammea irradiation

INTRODUCTION

Targeted usage of some foods, as
well as foods with special ingredients,
provides a number of options for reducing
the radiation damage in organisms.

Many scientists are studying the
radioprotective effect on various levels of
metabolism - intestinal digestion, cellular

and  sub-cellular. A  concept of
radioprotective  feeding based on
substances with  synergistic impact,

including anticarcinogenic action, is also
proposed (Velev at al., 2002, Doneva,
2005). It is found that diets with enhanced
content (up to 60%) of vegetable fats
strengthen  the  radioresistance  of
organisms. Various dairy, bakery, meat
and fish products and beverages with
special additives (pectin, vitamins A, By,
Bs, C, etc.) accelerate the removal of
radionucleotides and heavy metals. A
good decorporative effect of anti-cyanide
formulations is also proven (Velev at al.,
2002). It is clear that the usage of various
nutrition products into the diets of radio-
damaged organisms is a complicated



JTbYEBO NMOPAa3eHUTE € CNOXEH npobsiem un
ye noslyyeHuAT ediekT 3aBuCKh OT MHO-
XecTBo dhakTtopu. Heobxoanmu ca uene-
HacouYeHu eKkcrnepuMeHTasIHWU NPoyYBaHUs
N KJIVHWYHW U3NUTaHns, cbobpaseHn Cbe
C/oXHaTa nartoreHesa Ha pagvauvoHHuTe
nopaxeHus (Miteva et al., 2008). EgHa ot
Bb3MOXHOCTUTE 3a HamassBaHe Ha pa-
ONaUVOHHMTE MOPaXeHNs e Cb3haBaHeTo
Ha XpaHW € npoTMBOABbYEB edekT. B
paguonorusTa OTAaBHa Ca YCTaHOBEHU
OCHOBHUTE MEXaHU3MW Ha yBpexaalloTo
[JelcTBMe Ha BBHLWHOTO W BBLTPELIHOTO
06/11buBaHe OT paguoHykuan. Cb3gag-
€HM ca MOLLHM XMMWYECKN cpepcTBa 3a
npounakTvka Ha /TbYeBUTE NOPaKEHUS
M 3a fekopnopauus Ha Noetu no passiu-
YeH MbT PaMOaKTUBHM M30TOMU. Tesu
cpefacTBa obade ce oT/MyaBaTr C BUCOKA
CTeMeH Ha TOKCUYHOCT, KOeTO W3K/uBa
TAXHOTO MacoBO W MHOFOKPaTHO Mnpuo-
XeHve npu xopa. ToBa HacouBa ycunusata
H/M KbM M3y4yaBaHe Ha 6GuonornyHata pa-
Ano3alumTa U B YaCTHOCT Ha XpaHeHeTo,
KaTo Bb3MOXeH (hakTop 3a HamasisiBaHe
WHKOpnopaumsata Ha paguvoHykIugn u
CTeneHTa Ha  JIbY4EBO  yBpexjaHe
(Hadjiiski et al.,1993; Miteva et al., 2005).

Llenta Ha HacTOALOTO NpoyyBaHe
€ YyCTaHOBABaHe Ha paAuonpOTEeKTUBEH
ehekt Ha HOBM NMOUAN3MPaHN XpaHu
Ha MecHa OCHOBa, u4pe3 OuonoruyeH
eKCnepuMeHT, NpoBefeH BbPXY ONUTHU
XUBOTHU (MULLIKN).

MATEPWNAN N METO4WA
CneymanunsvpaHa xpaHa
Pa3paboTeHun ca peuenTypHu dop-
My/IM 3@ noslydyaBaHe Ha NMounnsvpaHn
XpaHn 3a KAMHWYHO XpaHeHe Ha MecHa
ocHoBa. B cbcTaBa Ha HOBMTE XxpaHu ca
BK/TIOYEHN U3TOYHULM Ha TrpaguMBHU U
E€HEPIUMHN eNEMEHTU, KaKTO 1 Ha (on3no-
IOTUYHO aKTUBHW BELLECTBA OT pas/iMyeH
npomnsxog — 6MBOJICKO 1 NyeLLKO Meco, 3e-
JIEHYYKOBW, 3bPHEHN KOMMOHEHTW, OINrO-
1 nosim3axapuamn, ackopbuHoBa KMCenuHa,
HaTypasTHN aHTUOKCUAAHTU, NELUTHHN Ap.
Cy6/iMMaLMOHHOTO CYylleHe e
OCb-LUECTBEHO B cybMmaLMoHHa
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problem and the gained effect depends on
multitude of factors. Hence, there is a
need for targeted experimental studies
and clinical trials, consistent with the
sophisticated pathogenesis of radiation
damage (Miteva et al., 2008). The
development of anti-radiation foods is one
of the trends in reducing of radioactive
damage.

In radiology long ago established the
basic of damage produced by external
and internal radiation of radionuclides.
There are many powerful chemical
resources developed for prevention of
radiodamage, as well as for decorporation
of radioisotopes taken by various ways.

These agents, however, are usually highly
toxic, what excludes large-scaled and
repetitive application to humans. This
directs our efforts to the study of biological
radioprotection and especially to the
special feeding as a possible factor for
lessening the incorporation of
radionucleotides and the extent of
radiodamage (Hadijiiski et al.,1993; Miteva
et al., 2005).

The purpose of this study is to
establish the radioprotective effect of new
freeze-dried meat-based foods by using a
biological experiment conducted on test
animals (mice).

MATERIAL AND METHODS

Specialized food

We have developed prescription
formulas for production of freeze-dried
meat-based foods for clinical nutrition.
The composition of the novel foods
includes sources of building and energy
ingredients as well as physiologically
active substances of various origin,
namely buffalo and turkey meat,
vegetable and grain components, oligo-
and polysaccharides, ascorbic acid,
natural antioxidants, lecithins, etc.

The freeze-drying is carried out in
a sublimation system "Hochvakuum-TG —



WHCTanauus Ha upmaTta
“Hochvakuum-TG -16.50" ¢ KOHTaKTHO
HarpsiBaHe Ha NNOYUTE U OCTATbYHOTO
HansaraHe B cybnumaropa B AuanasoHa
Ha 10'-10mmHg.

O6nbyBaHe: MpunoxeHo e
LenoTe-IeCHO  BBLHLWIHO 06MbYBaHe C
,uéosa oT 2,25 Gy rama nbym OT U3TOUYHUK

‘Cs npu  Ha  onuTHUTE  rpynw.
MowjHocTTa Ha pfosarta, cb3gaBaHa oOT
U3TOYHUUUTE e 1,78 Gy/min.

BuonorunyeH ekcrnepmmMmeHT

M3BbpLUEHM ca cepun OT 4YeTupu
61OM0TMYHM eKcnepuMeHTa 3a uscnensa-
He Bb3JENCTBMETO Ha BCsAka efHa oT
N3Mnos3BaHuTe cneunanusnpaHu xpaHm —
2 C nyewko Meco u 2 ¢ GMBONCKO Meco
(CbOTBETHO CbC 3bPHEHO-3E/IEHUYYKOBU U
3bPHEHO-NN0A0BN KOMMOHEHTU). XKNBOTHU-
Te OT BCsika rpyna ca MoCTaBeHu npu
eHaKBW YCNOBUA CbC HEOrpaHUyeH A0CTbN
[0 XpaHa 1 Bofa npe3 AeHOHOLMETO.

EkcnepumeHTUTE ca npoBefeHu
BbpXxy 6enu muwku BDF OT MBbXKM non,
pasgeneHn B 3 ekcnepumeHTasIHu rpynu
no 5 6pos B rpyna:

1 rp: 06N BYEHN ONUTHU XUBOTHU —
KOHTpO/1a, XpaHeHa C BMBapuUyMHa xpaHa
(TabneTupaHu gpoxam n Boaa).

2 1p: 06/TbYEHN OMUTHU XMUBOTHU —
0061bYEHN W TPeTupaHm C e4YebHo
XpaHeHe (cnep obnbYBaHe).

3 rp: 06/bYEHN ONUTHU XUBOTHU —
061bYEHN 1 TPETUPAHU C NPOIUNAKTUYHO
XpaHeHe (npeau v cnep obnbyBaHe).

M3cnenBaHn nokasartenu:

1. XemMartosiornyHn  nscneg-
BaHUA OT nepudepHa KpPbB: NIEBKOLUTH,
ypes XemaTonornyeH aHanusartop
Phoenix NCC -1211.

2. MpexuBsaemocT — npocre-
OsiBaHe M3MeHeHWe Ha TernoTo U Npexu-
BSAEMOCT Ha ONUTHUTE XXUBOTHW.

CraTucTnyeckn meTogm:

Cb3fafeH e maremMaTuyecku mMogen
C nomowTa Ha MeToja Ha TernoBHuUTE
Koe(ULMEHTN 3a OLleHKa Ha W3Nos3BaHuTe
cneunannsMpaHn xpaHu c uen m3bop Ha
Hall-noaxogsiiata oT TSAX 3a NPUIoXeHue
npu  KIMHWYHO GONHM NauuveHTn cneq
nbyeTepanusi.
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16.50" by contact heating of plates and
residual pressure in the range of 10-1-10-
2 (mmHg).

The radiation is applied like
gamma rays with dose of 2,25 Gy from
source **'Cs like an external beam with
over the whole bodies of the tested
groups of mice. The dose power produced
by the source is 1,78 Gy/min.

Biological experiment

Series of four biological
experiments are done in order to study
the effects of each used specialized food,
namely 2 with turkey meat and 2 with
buffalo meat (respectively, with grain-
vegetable and grain-fruit ingredients).

The animals from all groups are placed in
same conditions with unlimited access to
food and water throughout the day.

The experiments are carried out
with white mice BDF males, divided into 3
groups of 5 pieces per group:

I-st — irradiated animals; the control
fed with vivarium meal (compressed yeast
and water),

lI-nd — irradiated animals treated
with the curative feeding (after irradiation),

Ill-rd — irradiated animals treated
with a prophylactic feeding (before and
after irradiation).

Tested indicators:

1. Hematological analyses of
peripheral blood: leukocytes by
haematological analyzer Phoenix NCC-
1211.

2. Survival — monitoring the
weight change and the survival of tested
animals.

Statistical Methods:

A mathematical model, based on
the method of weighting factors, is
developed for evaluation of the proposed
special foods in order to choose the most
appropriate of them for use in clinically ill
patients after radiotherapy.



PE3YJITATU N OBCBbXOAHE
Pe3yntatute OT M3BbPLIEHUTE W3-
MepBaHWsi Ha K3c/nefBaHWTe nokasatenu
ca npefctaBeHn B Tabnuum 1 v 2, uspa-
3€HN B MNPOLEHTM CMNPSIMO KOHTpOsSiHaTa
rpyna B AvHaMuka no gHu Ha u3mepBaHe.

Tabnuuya 1. Terno Ha 06NbUYEHN MULLKN

RESULTS AND DISCUSSION
The results of the measurements of
the test values are presented in Tables 1
and 2, expressed as a percentage relative
to the control group in dynamics by days
of measurement.

NPV PasInyHN PEXNMUN Ha XpPaHeHe

Table 1. Weight of irradiated mice at different feeding modes

Ne Bwupg xpaHa MeToz Ha M3cneagaH nokasarten / Reference indicator
Kind of food  npuemaHe Ha Terno (% cnpsmo koHTponata) / Weight (% in relation to the control)
XpaHaTa 1 pata 2 gata 3 gata4 gata 5 gata 6 gata 7 gata 8 gara 9 gata Min
Feeding mode Ta T, Ts Ts Ts Te T Ts To Thin
1 date 2 date 3 date 4 date 5 date 6 date 7 date 8 date 9 date
T. T, Ts Toa Ts To T Ts Te
Myeuwko Meco TPOUNaKTUIHO g, 55 100 9 9959 102,84 94,26
CbC 3bpHeHO - Prophylactic ' ' ! ' '
3€/1eH4YKoBI - JleueBHo 82,62 97,42 99,43 102,43 82,62
KOMMNOHEHTU Curative
1 Turkey meat KonTpona 93,13 93,71 9546 94,69 93,13
food with Control
grain- Mpodh./koH. (%)
Vegetable Proph./contr. (%) 10121 107,67104,33 108,61 101,21
ingredients  fled./koH. (%)  gg 71 103 96104,16 108,17 88,71
Cur./contr. (%) ' ' ' ' '
Myewko meco MPOMUNAKTUIHO gg a5 og 87 101,85 99,47 101,19 99,59 103,20 103,52 105,15 88,36
CbC 3bpHEeHO- Prophylactic
fnoaosy NleueGHo 97,42 87,56 97,67 104,94 102,00 102,42 104,13 106,36 103,88 87,56
komMmrnoHeHTn  Curative
2 Turkey meat  KoHTpona 92,57 96,29 94,01 9554 9526 93,35 94,71 94,57 97,53 92,57
food with Control
g with .
grain-fruit Mpod /koH. (%) g5 45 102,68 108,34 104,11 106,23 106,68 108,96 109,46 107,81 95,45
ingredients Proph./contr. (%)
Neuy./koH. (%)
Cur.Jeontr. () 105:24 90,93 103,89109,84107,08109,72109,95 112,47 106,51 94,59
BuBoncko MPOMUNAKTUIHO o, 27 g7 38 101,20101,34 105,16 116,46 94,77
Meco CbC Prophylactic
SbPHEHO- Nle4e6Ho 101,29 104,61 106,91 108,92 109,78 111,95 101,29
3€/1EHYYKOBU Curative
3 KOMMOHEeHTM  KoHTpona
Buffale moat  Control 92,87 103,60 103,20 102,96 98,88 102,80 92,87
food with Mpody./koH. (%) 145 15 9400 98,06 98,43 106,35113,29 102,15
grain- Proph./contr. (%)
0,
vegetable — Jlew/koH. (%) 49 47 100,97103,59 105,79 111,02 108,90 109,07
ingredients Cur./contr. (%)
Busoncko MpodmnakTnyHo
o o Prophylactic  103,09101,97102,32110,21112,30114,85 101,97
3bPHEHO - JleueBHo 108,29 107,09 114,96 113,08 123,50 120,60 107,09
naoposu Curative
4 KomnoweHt  KoHtpona 92,87 103,60 103,20 102,96 98,88 102,80 92,87
Buffalo meat Control
food with Mpod./KoH. (%)
grain-frut Proph.fconr. (o) F11:00 98,43 99,15 107,04113,57111,72 109,80
ingredients  Nleu./koH. (%) 444 50103 37 111,40 109,83 124,90 117,32 115,31

Cur./contr. (%)
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Tabnuua 2. JIleBKOuMTM B KpbBTa Ha 06/1bUYEHN MULLKA NPV Pa3/INYHN PeXUMU Ha
XpaHeHe
Table 2. Leukocytes in the blood of irradiated mice with different feeding modes

Ne  Bug xpaHa MeToa Ha npuemare W3cnepsan nokasaren / Reference indicator
Kind of food F:: d)?ﬁaHrﬁ;?je NeBKounTn B KPBBTA (% CNPSAMO KOHTpONAaTa)
9 Leukocytes in the blood (% in relation to the control)
1 pata 2 pata 3 pata Min
L1 Lz L3 I-min
1 date 2 date 3 date
Ly L, Ls
Myewko meco  lMpodunakTniHo 3215 56.54 3215
CbC 3bpHEHO -  Prophylactic ' ' '
3e/1eHUYKOBU Jleye6Ho 34.96 5117 34.96
KOMMOHEHTHN Curative ' ' '
1 Turkey meat KoHTpona
food with Control 46,22 29,65 29,65
grain- Mpodp./KoH. (%)
vegetable Proph./contr. (%) 69,56 190,69 108,43
ingredients Jley./koH. (%)
Cur.Jcontr. (%) 75,64 172,58 117,91
Myewko meco  MNpodmnakTmuHo
CbC 3bPHEHO- Prophylactic 62,18 101,93 106,45 62,18
M/IOA0BM Neuebro 62,54 103,13 123,75 62,54
KOMMOHEHTK Curative
2 Turkeymeat  Kontpona 62,27 102,56 104,53 62,27
food with Control ' ' ' '
grain-fruit Mpod./KoH. (%)
ingredients Proph./contr. (%) 99,86 99,39 101,84 99,86
Neuy./koH. (%)
Cur./contr. (%) 100,43 94,13 118,39 100,43
Busoncko MpodhmnakTnyHo 58 93 84.07 58.93
MeCcOo CbC Prophylactic ' ' '
3BbPHEHO- NeuebHo
3e/1eHUYKOBU Curative 56,43 75,90 56,43
3 KOMMOHEHTHN KoHTpona
Buffalo meat Control 59,70 76,61 59,70
with grain- Mpod./KoH. (%)
vegetable Proph./contr. (%) 98,71 109,74 98,71
ingredients Jley./koH. (%)
Cur.Jcontr. (%) 94,52 99,07 94,52
Busoncko MpodomnakTnuHo 6164 8652 6164
MeCO CbC Prophylactic ! ! '
3BPHEHO - NeuebHo 69.32 6957 69.32
nnosfosu Curative ' ' '
4 KOMMOHEHTU KoHTpona
Buffalo meat Control 64,71 67,61 64,71
with grain-fruit ~ Mpodp./koH. (%)
ingredients Proph./contr. (%) 95,26 127,97 95,26

Upe3 pa3paboTeHns maTemaTnyec-
KM MoZen e uscnefsaH Bb3MOXHUAT pa-
[AMONPOTEKTUBEH eddekT Ha Cb3aageHnTe
XpaHUTE/NIHUTE KOHLEHTPATU Ha MecHa
ocHoBa. CMMy/MpaHo e XpaHeHe Ha na-
LIMEHTK, NOAOXKEHN HA TbUYeBa Tepanus
upes LenoTeNiecHo rama o6/buBaHe Ha
OMUTHM XMBOTHU C HUCKM [1031 pagvauus
N XpaHeHu ¢ pa3paboTeHuTe crneuuany-
3MpaHn XpaHu.

By the aid of this model, we
examine possible radioprotective effects
caused by the created meat-based food
concentrates. We simulate the feeding of
patients undergoing radiation therapy
with the feeding of test animals exposed
to whole body low dose gamma radiation
and fed with the developed special foods.
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Kato ocHoBa 3a cCb3fgaBaHe Ha
MaTtemaTmyeckus mMogesi ca nosydyeHuTe
pesyntatm ot 4 6MONOrMYHN eKcrnepu-
MEHTa C OMUTHW >XXUBOTHWU, XPaHEHU fe-
4yebHO ¥ NPOIUNAKTUYHO CbC cneunanu-
3MpaHM  XpaHW Ha  MECHO-3bpHEHO-
3e/IeHYYKOBA M MECHO-3bPHEHO-N040Ba
ocHoBa. B xopa Ha ekcnepuMeHTa e K-
cnefBaHa npomsiHaTa Ha nokasaTenuTe
TErsI0 U NeBKOLMTU B KpbBTA.

B cbCcTOsHME Ha paavaunoHeH
CTpec B opraHusma ce Habnogaeat xa-
pakTepHu CUMNTOMU, CBbP3aHN CbC 3ary-
6a Ha Ters0 1 NpoMsiHa B KpbBHATa Kap-
TWHa, XapakTupusupalwa ce ¢ Hamassiea-
He Ha CTOMHOCTUTE Ha /IeBKOLMTUTE, Koe-
TO BJ/IOLLIABAT XM3HEHWA CTaTyC Ha obek-
Ta. ToBa e npuyvMHata ga npuemem, ue
NMo-BUCOKUTE MOMYYeHW pesyntatm oT
ONUTHUTE M3MEPBAHUSI HA U3CNeABaHUTe
nokasartenu ca no-6GnaronpusitTHU 3a
nocTuraHe Ha noctaBeHaTa Uen. TbpcuM
MakcumMyma Ha ueneBaTa  (DYHKLMS,
KOSITO B Hali-06LL, BMA Ma cnegHus BuA:

KbAETO X; € BuAbT HaA W3MN0MA3BaHUS
Ha4YMH Ha XpaHeHe,
,,,,,,,, ca nosydeHuTe pesyntatm ot
M3MEpPBAHETO Ha TeflecHata Maca Ha
ONUTHUTE EK3EMMAAPU MNpU Pas3IUYHUTE
AaTun Ha n3mepBaHe,
|, ca cToliHOCTMUTE Ha nokasartesns
NIEBKOUUTN B KPbBTA Ha M3cneaBaHuTe
06EKTM NPV Pa3NINYHK AATU Ha U3MEpPBaHE.

Bbpxy Taka npeasioxeHus 6a3oB Mo-
[en, Hanarame HSKOU U3NCKBaHNA KbM W3-
cnefBaHuTe NPOMEH/IMBM C LeN No-peasHo
OLIEHsIBAHE Ha MpPOTMYALLUTE W3MEHEHUS
BbB (DU3MOSIOTMYHMS CTATYC Ha opraH13Ma:

1. MNpuemame, 4e KOHUEH-
TpauusaTa Ha /IeBKOUMUTU B KpbBTa € Mo-
BaXXHa 3a XMW3HEHWsi CTaTyC Ha OpraHus-
Ma OT Apyrua u3cnegBaH nokasaten —
TErnoTo Ha MULUKATE W 3aToBa B
KpaiHWAT Bug Ha uenesata (yHKUuS,
TO3M nokasaTen e yyacTsa C ABa nbTu
no-ronisimMa TeXecT.

2. Hali-Hucknte CTOMHOCTM
Ha pesynTatuTe MOJSlyd4EHM Ha CbOTBET-

The input data of the mathematical
model are results from the 4 biological
experiments on tested animals, which are
fed therapeutically and prophylactically
with specialized food based on meat-
grain-vegetable and  meat-grain-fruit
components. In the course of the
experiments, we measured the changes
in weight and blood leukocytes indicators.

In state of radiation stress, there
are typical symptoms, namely weight loss
and changes in blood count characterized
by a decrease in the values of
leukocytes, which worsen the living status
of organism.

This is the reason to assume that the
highest results, obtained from measuring
of the tested indicators, are more
favorable in achieving the objective. We
seek the maximum of the target function
that in general terms is:

(1],

where Xi is the type of the used feeding
mode,

t,. . t, are the results obtained from the
measurement of body weight of the test
objects at different dates of
measurement,

I, are the values of leukocytes in
the blood of test objects at different dates
of measurement.

In order to assess the actual
ongoing changes in the physiological
status of organisms, we impose certain
constraints over the model variables:

1. We assume that the
concentration of leukocytes in the blood
is more important for the life status, in
comparison to the other index — the
weight of the mice. Therefore, this
indicator will contribute twice as much
weight to the final expression of the target
function.

2. The lowest values of the
results obtained in a respective date are
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HaTa faTa ca Hall-xMBoTo3acTpallaBallm
M NO Tasn NpuyvHa B KpamnHuWaT BuA Ha
uenesarta (PyHKUUS Te e y4aBCTBYBaT C
50% TexXecT, KOMKOTO W MNOoJsiy4eHuTe
pesynratun OT BCUYKM OCTaHa/IuM Aatu Ha
nsMmepBaHe.

CTOMHOCTMTE Ha BCEKU MoKasaTen
ca HopMMpaHu B MPOLEHTW CNPSIMO KOH-
TpoNHata rpyna, XpaHeHa no obuyaiHms
HauuH. HanpaBeHO e cpaBHEHNE He caMO
MeXAy XpaHWTesHuTe p[o6aBku K3Nos-
3BaHW Mpu  pasNnUyHUTE  BMONOTUYHU
€KCMEPUMEHTH, HO W C KOHTposiHaTa
rpyna, uniito pesyntat e 100.

Mpu Taka HaNoOXeHUTe napameTpu,
uenesata QyHKUMS pobuBa cnegHus
OKOHuYaTeneH Bug;

_l_

KbAETO Xica pasIMyYHNTE MN3N0I3BaHU
PEeXnMn Ha XpaHeHe,

Ti1.......Tin ca nonyyeHnte CTOMHOCTY

3a rnokasaTtens Tersio Npu CbOTBETHUS
PEeXVM Ha XpaHeHe,

Li1........ Lin ca nonyuenute croiiHoCTU
3a nokasaresis JIeBKOUUTU B KpbBTa Npu
CbOTBETHUSA PEXMM Ha XpaHeHe

Timinu Liminca MuHuManHute croiiHoc-
TW Ha CbOTBETHMWA MoKasaTen.

B Tabnuua 3 ca npeactaBeHu
pesynratute oT CTOMHOCTUTE Ha Lenesa-
Ta (PyHKUUS B HA3XOAALL, pes,.

KomnnekcHata oueHka Ha Hampa-
BEHUTE CpaBHUTENHW UK3C/efBaHMsA Ha
U3MON3BaHUTE ChReunannsMpaHn XpaHu
Bapupa mexay 99,73 n 113,96, kato B 7
OT 8 c/lyyasi e No-BrncoKa OT KOHTpOsIHaTa
rpyna, XxpaHeHa ¢ obunyaiHa xpaHa.

Hali-Bcoka KOMMN/ieKCHa OLeHKa e
nosyyeHa npu cneunanusmpaHara xpaHa
OT TMyewko MeCcO Ha  3bpHEHO-
3e/leHYyKoBa OCHOBa, CbOTBETHO 113,96
npy npouNakTMYHO XpaHeHe n 112,33
npu neyebHO xpaHeHe. Kato usanocTHa

the most life-threatening. So, these
results will take part with 50% weight in
the final form of the target function as
much as the results from all other dates
of measurement.

The values of each parameter are
normalized as a percentage of the control
group, fed by the usual manner. The
comparison is made not only between the
foods additives used in various biological
experiments, but also with the control
group, which result is assumed to be 100.

In so imposed parameters, the
objective function yields the following final
form:

. ( Lit+ ... + Linj
Li min+
n
~ [2]!
3 2
where X ithey wused different diet
regimes.
Tite..... Tin are the values obtained for

the indicator weight at the appropriate
diet,

i Lin are the values obtained for
the indicator leukocytes in the blood at
the appropriate diet,

Timin M Limin the minimum values of the
corresponding indicator.

In Table 3 are presented the
results of the objective function value in
descending order.

Complex assessment of
comparative studies of specialized foods
used ranged between 99.73 and 113.96,
in 7 of 8 cases higher than the control
group fed with regular food.

The highest complex assessment
was obtained in the specialized feed of
turkey meat on cereal-vegetable base,
113.96 in prophylactic meals and 112.33
in curative meals. As a complete
assessment of the different types of
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OLleHKa 3a pas3nuuHWTe BMAOBE cneuua-
NM3NpaHN  XpaHu, cropef nonydYeHuTe
pe3yntatu nyewkoTo Meco uma ek
npesec Haj GMBOJICKOTO. M3nonssaHarta
fo6aBka Ha 3bPHEHO-3e/1eHYYKOBa OCHO-
Ba AaBa no-fo6pu pesyntatu oT Tasu Ha
3bpPHEHO0-MN/1040Ba OCHOBA.

specialized foods, according to the
results, turkey meat has a slight
predominance over the buffalo.

The added cereal-vegetable additive
gives better results than the cereal-fruit
base

Tabnuua 3. OueHKa Ha pasfiMyHMTe BUAOBE XPaHU U PEXMMU Ha XpaHeHe npu

0061 BYEHN MULLIKM

Table 3. Evaluation of different kind of foods and feeding modes in irradiated

mice
Ne Bwuga nprvemaHa xpaHa v XpaHuTesieH pexnm OueHka
Kind of food and Feeding mode Rating
1. XpaHa OT nyeLwKo Meco Ha 3bPHEHO —3e/IeHYyKOBa OCHOBa npuemMaHa 113,96
NpogonNakTUYHO KaTo gobaBka npes Lesms nepnog
Turkey meat food with grain-vegetable ingredients accepted preventive
supplement all the time
2. XpaHa OT NnyeLlKo Meco Ha 3bpPHEHO —3e/1eHYyKOBa OCHOBa npuemaHa sieyebHo 112,33
Kato fobaska cnef, o6nbyYBaHe
Turkey meat food with grain-vegetable ingredients accepted curative
supplement after irradiation
3. XpaHa OT 6MBOJICKO MECO Ha 3bPHEHO —MN/I040Ba OCHOBA NprYeMaHa sie4yebHo 108,91
KaTo gobaska crieg 06nbUYBaHe
Buffalo meat food with grain-fruit ingredients accepted curative supplement after
irradiation
4. XpaHa OT 6UBOJICKO MECO Ha 3bPHEHO —M/10/10Ba OCHOBA nNpnemaHa 105,06
nponnakTMyHo KaTo fo6aBka npes Lenus nepuog,
Buffalo meat food with grain-fruit ingredients accepted preventive supplement all
the time
5. XpaHa OT MyeLlKO Meco Ha 3bPHEHO —M/1040Ba OCHOBa, NpuemaHa nevyebHo kato 101,71
nobaeka cnep obnbuBaHe
Turkey meat food with grain-fruit ingredients accepted curative supplement after
irradiation
6. XpaHa OT 6MBOJICKO MECO Ha 3bPHEHO —3e/1eHYyKOBa OCHOBA npuemMaHa 101,68
npodnnakTNyHo KaTo fob6aBka npes Lenusa nepuog,
Buffalo meat food with grain-vegetable ingredients accepted preventive
supplement all the time
7. XpaHa OT nyeLuKo Meco Ha 3bPHEHO —M/1040Ba OCHOBa NnpuemaHa 100,24
NpogonNakTUYHO KaTo gobaBka npes Lesms nepnog
Turkey meat with grain-fruit ingredients accepted preventive supplement all the
time
8. KoHTponHa rpyna, xpaHeHa c Apoxan n Boja 100,00
Control group fed with yeast and water
9. XpaHa OT 6MBOICKO MECO Ha 3bPHEHO —3e/1IeHYYKOBa OCHOBA NprMemMaHa 99,73

neyebHO kaTo gobaBka cref o6nbUYBaHe

Buffalo meat food with grain-vegetable ingredients accepted curative supplement

after irradiation
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N3BOAN CONCLUSIONS
1. [oka3aHo e NoMoXMTenHoTo Bb3- | 1. The positive effects of feeding
[OeNCTBME Ha XpaHeHeTo ¢ pa3paboTeHu- | with the developed specialized meat
Te chneyvanu3mpaHnm XxpaHu Ha wMecHa | based foods on the total life status of test
OCHOBa BbpXY 00LMA XU3HEH cTaTyCc Ha | animals, exposed to low dose radiation
ONUTHW XWBOTHW, NOAJ/IOKEHN Ha paauaumno- | stress, is proven.
HEH CTPEeC C HUCKM [031 Ha paguauusi.
2. He ca ycTaHOBEHM CbLUECTBEHU | 2. There are no significant
pasnnuua mexay rpynute onntHu XneoT- | differences between the groups of test
HN XpaHeHn NPoMNIaKTUYHO CbC cneumna- | animals fed with specialized prophylactic
nu3vpaHarta aobaska npes uenvs nepuog | additives throughout the study period and
Ha u3cnefBaHe U Te3n XpaHeHu nedvebHo | those fed therapeutically after irradiation.
cnep obnbysaHe.
3. CbrnacHo npuiaoxeHus marema- | 3, According to the applied
TAYeckn Mogen npu  paspaboTteHata | mathematical model, the developed food
XpaHa Ha OCHOBa Ha nyellko Meco CbC | of turkey meat with grain-vegetable
3bpHEHO-3€/1eHYYKOBM  KOMMOHEHTU Cca | components gives the best result. This
nosly4eHn Haii-fobpwu pesyntatu, koeto e | food could be proposed for usage in
oCHoBaHve Ta fAa 6bae npunoxeHa Npu | restorative nutrition of patients undergoing
Bb3CTAaHOBWTE/IHO XpaHeHe Ha nauueHTy | radiotherapy.
NoA/IOKEHN Ha byeTepanus.
4, [lokasaH e pagnonpoTEKTUBEH | 4. Proven is the radioprotective
€doeKT Ha HOBMTE NPOAYKTV Ha MecHa oc- | effect of new meat products over test
HOBa MpW ONUTHW XMBOTHW. [MonydyeHnTe | animals. The positive results gained in our
NoSIOXMTENHW pesynTati moraT ga 6baaT | study can be employed in ascertaining the
U3nosi3BaHn npu yctaHoBsiBaHE Ha 3aKo- | regularities of the process of irradiation
HOMepHoCTMTE Ha mpoueca Ha 0611buBa- | and the reception of food by the patients.
He 1 NpYeMaHeTOo Ha XpaHa oT naumeHTa.
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Specialized meat-based foods
for reconvalescent nutrition

lliana Nacheva, Daniela Miteva*, Krasimir Dimov

Institute of Cryobiology and Food Technology, 53 Cherni Vrah Blvd.,
1407 Sofia, Bulgaria

PE3OME SUMMARY

ONeTnYHOTO XpaHeHe € OCHOBEH Dietary  nutrition marked a
MOMEHT B KOMIM/IEKCHOTO JfleyeHne Ha | milestone in the complex treatment of
60/HUTE Npu cTauumoHapHu ycnosus. Mo- | patients in stationary conditions. Because
pagu HeguarHocTuuMpaHo HegoxpaHBaHe | undiagnosed — malnutrition  significant
3HauuTesIHa 4YacT OT XocnutanusvpaHute | proportion of hospitalized patients are
naumeHT ca M3/I0KEeHU Ha [onbriHTMe- | exposed to additional risk.

NEH PUCK.

B HacTosILOTO wu3cnegBaHe ca In this study are presented four
npeacTaBeHn YeTUpK BapmaHTa XpaHu Ha | variants meat-based foods for
MeCcHa OCHOBa 3a Bb3CTaHOBWUTESIHO Xpa- | reconvalescent nutrition  that  are
HEHe, KOMTO ca oOXxapakTepuampaHu no | characterized by standard

cTaHAapTHU M3UKOXUMUYHM U MUKPO- | physicochemical and  microbiological
6uonoruyHn  metoan. Paspab6oTeHute | methods. The developed products are
npoAaykTn ca nuodunnsnpanHn n TectsaHu | freeze-dried and tested in experimental
BbpXY EKCrnepuMeHTas/lHU XMBOTHU. Bb3 | animals.Based on the conducted analyzes
OCHOBa Ha nposefeHnTe aHanusn n éuono- | and biological  experiments  most
TMYHN  eKkCnepumeHTn Hai-6naronpusaTeH | beneficial effect was observed in animals
ehekT e yCTaHOBEH NPy XMNBOTHNTE, XpaHe- | fed a concentrate of turkey meat included

H/ C KOHLEHTpaT OT MyeLiko Meco C BK/O- | grain and vegetable corrigents.
YEeHN KOpPWUreHTU Ha 3bPHEHO-3e/IEHYYKOBa

ocHosa. MonyueHnTe gaHHN aasaT ocHosa- | 1he received data suggest the authors to

HUe Ha aBTopuTe Aa npenopbyaT HoeuTe | recommend new products for

NpPoAyKTV 3a Bb3CTAHOBUTE/IHO XpaHeHe Ha | reconvalescent nutrition of patients in a

nauMeHTn B CbCTOsHWE Ha HepoxpaHsaHu | state of malnutrition due health, physical

nopagu 34paBOC/IOBHU, (PM3MYeckn unu | or mental reasons.

NCUXNYECKN NPUYUHN.
KntouoBn aymu:  cneumanusnpadm Key words: specialized foods,
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XpaHn, I'IVIOCpI/II'II/ISaU'VIFI, Bb3CTaHOBUTEJTHO
XpaHeHe, Meco, 6uonornyeH EeKCNnepumeHT

YBO/,

CbBpeMeHHUTEe noTpebutenn ca
BCE MO-MHGIOPMMPaHKU 3a cTporata Bpb3-
Ka Mexay guetaTta v 3gpaBHUST cTaTyc U
onpefenaT xpaHata He camo Kato cpeg-
CTBO 3a OcurypsiBaHe Ha HeobxoaumuTe
XPaHUTEsTHN BeLLEecTBa, HO U KaTo HauuH
3a nNpeBeHUMs Ha peauua 3abonsBaHnsa u
noaAbpXaHe Ha BWCOKO KayecTBO Ha
XMBOT. B oTroBop Ha noTpebutenckure
OoYakBaHUS B MOCNEAHOTO AeceTuneTtme
MECOMNPON3BOAMTENNTE Ca HACOYM/IN YCU-
nMATa cM B Cb3[aBaHETO Ha 34paBOoC/ioB-
HA W (PYHKUMOHANIHN MECHM MPOAYKTW.
Cb3gaBaHeTO Ha cneunanm3npaHmn XpaHm
TpsbBa fga ygoBneTBopsiBa pevua cne-
UMPMYHM M3UCKBAHWUSA: BUCOKA CMuUae-
MOCT Ha 6enTbumMHUTE; BMO0rMYHa Nbi-
HOLLEHHOCT, CbAbpXaHue Ha MuHepanu,
BUTAMUHW N XENA30 B ycBosiema dhopma
cnep TepMmuyHa 06paboTka 1 nnodmnmsa-
umnsa (Doneva, 2005; Conte et al., 2011).

LlesleHaco4yeHOTO WM3Mnof3BaHe Ha
XPaHUTE/THM MPOAYKTM W Ha CcheuuasnHu
[06GaBKM KbM TAX MNpefocTaBs peavua
Bb3MOXHOCTM 3@ HamasisiBaHe  Ha
yBpexaaHuaTa Ha opraHusma MnoasIokKeH
Ha pefuua CTPecoBW CbCTOSAHWUS KaTo
6onectn,  (pM3M4YecKko  HaToBapBaHe,
HepoxpaHBaHe n Ap.( Fernandez et al.,
2005; Mc Afee et al., 2010).

AKTyanHa TeHOeHUMa npu npous-
BOZCTBOTO Ha MECHW NPOLYKTU € TAXHaTa
mMogucbrkaumsa ypes fobaBsiHe Ha pasny-
H/ MOMIE3HM 3a 3[PaBeTO KOMMOHEHTU
(3eneHuyLmM, eKcTpakTu, BnakHa u gp.) u
orpaHMyaBaHe Ha BpegHuTe TakuBa. la-
paHTUpaHeTo Ha 6Ge3onacHocTTa Ha Mec-
HUTE NPOAYKTW B MOTEHLMaNHW WHAYC-
TpuasHu NpUIoXKeHUs Moxe pa 6bae
NOCTUIHATO NOCPEeLCTBOM U3MON3BaHe Ha
[o6aBkK, nosuwasalmM PyHKUMOHAHUTE
UM KayecTBa, HO c/ef nNpoyyBaHe Ha B3a-
nmogencTeneTo mexay Tax (Schonfeldt et
al., 2008).

OcHOBHa Len Ha m3c/eaBaHeTo €
Cb3aBaHe Ha crneynann3mpaHn XpaHu Ha
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lyophilization, reconvalescent nutrition,

meat, biological experiment

INTRODUCTION

Modern consumers are becoming
more informed about the strong link
between diet and health status and define
the food not only as a means of providing
the necessary nutrients, but also as a way
to prevent many diseases and maintaining
a high quality of life.

In response to consumer expectations in
the last decade meat producers have
directed their efforts in creating a healthy
and functional meat products.

The creation of specialized foods must
meet a number of specific requirements:
high digestibility of protein; biological
value, content of minerals, vitamins and
iron in absorbable form after the heat
treatment and lyophilization (Doneva,
2005, Conte et al., 2011).

Targeted usage of some foods, as
well as foods with special ingredients,
provides a number of options to reduce
damage to the body subjected to a
number of stress conditions such as
illness, exercise, malnutrition and the like.
(Fernandez et al., 2005; Mc Afee et al.,
2010).

Current trend in the manufacture of
meat products is their modification by
adding various beneficial health
components (vegetable extracts, fibers,
etc.) and limit the harmful ones.

Ensuring the safety of the meat products
to potential industrial applications can be
achieved by the use of additives that
increase the functional qualities but after a
study of the interaction between them
(Schonfeldt et al., 2008).

The main purpose of this study is to
creation of specialized meat-based foods



MecHa OCHOBa, NpeAHasHa4YeHW 3a Bb3-
CTAHOBWUTE/IHO XpaHeHe Ha nauveHTu B
CbCTOSIHME Ha HeAoXpaHBaHe rnopaau
30pAaBOC/IOBHU, (PU3MYECKU WM MCUXU-
yecku NpmumHKn. 3a ycTaHoBABaHE Ha Hali-
nogxogsuiata XxpaHuTenHa copmyna e
npoBefeH 6MO/IOTMYEH EKCMEPUMEHT ¢
OMUTHU XNBOTHMW.

MATEPVAZT U METOOU

PUSUKOXUMUYHN U3CedBaHNS Ha
HOBOCb3JaZeHnTe nModuansnmpaHm xpa-
HUTE/STHN NPOAYKTW Ha MeCHa OCHOBa ca
M3BBbPLIEHN MO C/ledHMTe MokasaTenu:
OCTaTb4YHO BfArocbAbpXaHvue cneg nvo-
unuzauna BAC 1109-89; cbabpxaHue
Ha 06L 6enTbk — meToq Ha Kengan (BAC
9374:1982); MasHNHN(%) (ISO
1444:1996); obwa nenen (%) — (1SO
1841-1:1996); akTMBHa KncennHHoct (pH);
TUTPpyeMa KNCENVHHOCT — TUTPUMETPUYHO
(°T); onpepensHe Ha NaCl(%) — meToa Ha
Mop; onpegensiHe Ha ButamuH C (%) —
MeTo4 Ha Mypu; onpegensHe Ha
peayumpalm 3axapu — metog Ha Loopn

MMVKPOGMONOTNYHY U3CNeaBaHNs —
nposeneHu ca no bAC 6835-81

MpoBexgaHe  Ha  GuosornyeH
eKCnepumeHT — BbuonornyHmuTe ekcnepu-
MEHTM 3a OLEeHKa Ha cheymanusvpaHu
MECHW XpaHuW ca W3BbPLIEHN BbPXY
KVHUYHO  34paBu  eKCrepvMeHTaHU
XXMBOTHW — MOJIOBO 3penn MULLKA JINHWK
BA® c Terno 20-22 g. Edhektute ca
OLEHABAHM CMNPSAMO KOHTPOJIHU  rpynu,
nosiyyaBaliy obuyanHuTe xpaHu. M3Bbp-
WEeHN ca u3cnegBaHUss BbpXy 6posi Ha
NIEBKOLUMTUTE B KpbBTa 4pe3 XxemaTosio-
rmyeH aHanusatop Phoenix NCC -1211.
MpocnegeHa e 3arybata Ha Tersio Ha
OMUTHUTE XXNBOTHW OT 2-pu A0 16-1 aeH.

Jinoounmsaumusa — ocblECTBEHA €
ypes cybnumauMOHHa MWHCTanaums Ha
gupmata — “Hochvakuum-TG — 16.50” ¢
KOHTaKTHO HarpsiBaHe Ha naounte u
OCTaTbYyHOTO HansraHe B cyb6smmaTopa B
avanasoHa Ha 10-'-10mmHg.
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for reconvalescent nutrition of patients in
a state of malnutrition due to healthful,
physical or mental reasons.

For establishing the most appropriate
nutritional formula is carried out a
biological experiment with animals.

MATERIAL AND METHODS

Physico-chemical studies of newly
created freeze-dried meat foods were
made on the following indicators: residual
moisture content after lyophilization (BDS
1109-89), protein content (%) — Kjeldahl
method (BS 9374: 1982); fat (%) — (ISO
1444: 1996); total ash (%) — (ISO 1841-1:
1996); active acidity (pH), titratable
acidity— titrimetrically (°T); determination
of NaCl (%) method  Moor;
determination of vitamin C (%) — method
of Muri; determination of reducing sugars—
method of Schoorl

Microbiological studies Have
been conducted according BDS 6835-81

Conducting a biological
experiment— Biological experiments for
evaluating the specialized meats were
conducted on clinically healthy
experimental white mice BDF lines
weighing 20-22g. The effects were
evaluated against a control set groups
receiving conventional foods.

Blood leukocyte counts were performed
by a Phoenix NCC-1211 haematological
analyzer. Trace is the weight loss of the
test animals from the 2nd to the 16th day.

Lyophilization — was carried out by
sublimation installation company
"Hochvakuum-TG - 16.50" by contact
heating of the plates and the residual
pressure in the sublimator in the range of
10"-10° mmHg.



PE3YJITATU N OBCBbXOAHE

MN3roTBeHn ca XpaHWUTENHU KOHLEH-
TpaTtyu OT NyeLuKo U 6UBOSICKO MECO Ha 3bp-
HEHO M/I010Ba U 3bPHEHO-3e/IeHYYKOBa OC-
HoBa. PeuenTypHuTe chopmynu BKNOYBAT:
BapuaHT 1 — nuodwmnmavpaHa xpaHa cC
MyeLKo Meco Ha 3bPHEHO 3e/eHYyKoBa OcC-
HoBa (Myewko Meco, opu3, kapdwmon,
TUKBMYKA, YepBeHa uyllKa, CycamoB TaxaH,
KCaHTaH );
BapuaHT 2 — nvodwmnmavpaHa xpaHa cC
nyewKo Meco Ha 3bpPHEHO N040Ba OCHOBA
(nyewko Meco, HaxyT, MOPKOB, CyLUEHU
CUHW cnuBKM, cTaduan, TUKBEHO CeEMe,
KCaHTaH);
BapuaHT 3 — nvodmnMavpaHa xpaHa c
OVMBOJICKO MECO Ha 3e/leHYyKOBa OCHOBa
(buBoncko Meco, enga, C/AbHYOINEL0BO
ceme, TUKBUYKM, YYLLKW, KapareHaH);
BapuaHT 4 — nvodwmnManpaHa xpaHa c
OVBOJICKO MECO Ha 3bpHEHO M1040Ba
ocHoBa (OGWMBOJICKO MeECO, CYLUEHW CUHWU
CnmBKM, cTadnamn, MOPKOBU, IEHEHO Macno,
KapareHaH)

Mpu hopmynmpaHe Ha peuenTypu-
Te€ Ha XpaHuTe ce ovyakBa 0b6enHABaHe
Ha XpaHUTesHuTe, 3alUTHUTE U NevebHn
CBOWCTBA Ha W3XO4HUTE CYPOBUHU C
[JoKasaH 34paBoC/iOBEH eDeKT.

HoBute xpaHu ca nuodunnsmpaHu
N oxapakTtepusupaHu no ctaHgapTHU du-
3UKOXUMUWYHW MoKasaTenu, pesynratute
OT KOWUTO ca npejactaseHn B Tabnmuya 1.

Ta6bnumuya 1.
ob6pasymn

RESULTS AND DISCUSSION
Food concentrates from turkey and
buffalo meat with cereal, fruit, grain and
vegetable  ingredients  have  been
prepared. Prescription formulas include:
variant 1 — lyophilized food with turkey
meat of grain vegetable base (turkey
meat, rice, cauliflower, zucchini, red bell
pepper, tahini, xanthan);

variant 2 — lyophilized food with turkey
meat of cereal fruit base (turkey meat,
chick peas, carrots, prunes, raisins,
pumpkin seed, xanthan);

variant 3 — a lyophilized food with buffalo
meat vegetable-based (buffalo meat,
buckwheat, sunflower seeds, zucchini,
peppers, carrageenan);

variant 4 — lyophilized food with buffalo
meat of cereal fruit-based (buffalo meat,
prunes, raisins, carrots, linseed oil,
carrageenan).

At formulating of the recipes of
foods is expected unification nutritional,
protective and healing properties of raw
materials with proven health effect.

The new products are lyophilized
and characterized by standard
physiochemical indicators, the results of
which are presented in Table 1.

PUSUKOXMMUNYHN MOKasaTeiM Ha !'IVIOCpVU'IVI3VIpaHVITe OMUTHN

Table 1. Physico-chemical indicators of lyophilized test samples

Mokasatenu / Indicators BapvlaHT BapvlaHT Bap_maHT BapmaHT

Variant 1 Variant2 Variant3 Variant 4
O6wwm nunuamn / Totan lipids (%) 1.68 2.07 7.44 9.56
06w, 6entbk / Total proteins (%) 17.50 17.76 18.85 19.69
O6wa nenen / Total ash (%) 1.59 3.34 3.56 3.36
BnarocbabpxaHue / Humidity (%) 0.59 3.34 3.97 4.49
AkTMBHa KmcenmHHocT/Active acidity (pH) 5.82 5.87 5.77 5.55
O6wwa kucenuHHocT(KY) / Total acidity 1.3464 0.6768 1.420 1.346
NaCl (%) 0.101 0.118 0.123 0.127
ButamuH / Vit. C (%) 12.020 4.840 8.862 4.074
Pepnyuupawm 3axapu / Reducing sugars(%) 0.370 2.940 0.580 1.640

EHepruiiHa cToiiHocT/100 g npoaykT
Energy value/100 g product (kcal/ kJ

409.75/1 393.38/164 417.82/174 427.53/178

714.41

4.73 8.14 8.78
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OT nonyyeHuTe AaHHW, cneunanu-
3MpaHNTe MEeCHW XpaHu npeacTasnsasart
XpaHUTEIHN KOHLIEHTpaTU C OCTaTbyHO
BnarocbabpxaHune ot 0,59 o 4,49%. Mo
OTHOLLIEHME Ha aKTMBHaTa KWUCEeNMHHOCT
(pH) He ce HabngaBaT 3HAYMTESTHU NPO-
MEHW B CTOMHOCTWTE Ha U3CneABaHWUTE
npobun — Te ca B rpaHuunte — 5.5-5.87,
T.e. B CTaHZapTHUTE HOPMM 3@ Meco.
VmeHHO pH Ha cpepaTa Bnvsie A0 rons-
Ma CTeneH M BbPXY €eH3uMHaTa u 6uo-
XUMUYHaTa akTMBHOCT B MeCHUTe Mpo-
OYKTW, KOeTO e OT 3HayeHne 3a 6es-
BpefHOCTTa Ha cbwuTe. [aHHWTE 3a
CbAbpXaHNETO Ha CO/ Mnokas3Bar Jfeko
3aBMLLIEHN CTOMHOCTM NpU  CypoOBOTO
Meco — 0.323-0.635% npun Hopma 0.12-
0.27% B 100rp npoAykT, AOKaTo Npu npu-
roTBEHUTE XpaHwW Te ca B CTaHOapTHUTE
Hopmu — 0.12% (npu Hopma 0.12-0.27% B
100rp npoaykT). CbabpXaHNeTo Ha 06-
Wy NMnNuan Hamansea, KOeTo ce Ab/DKU
KaKTo Ha BHeceHuUTe pacTutesiHu nobas-
KN B XpaHUTENHUTE MPOAYKTU, Taka M Ha
BK/TIOYEHUTE XMAPOKONOUAN KapareHaH 1
KcaHTaH. [10-BMCOKOTO CbAbpXaHue Ha
BuTamuH C B nmodunnsmpaHuTe xpaHu
ce obycnaBs OT fob6aBeHNTE XpPaHUTETHU
KOMMNOHEHTU. CbAbpXaHWeTo Ha o6y
6enTbK e CblLLo B AONYCTUMUTE FpaHuum —
18-20%. WN3TbLKHATUTE MOJIOXKUTENTHU Xa-
paKTepPUCTMKN B KayeCTBEHUS CbCTaB Ha
HOBUTE (DYHKLMOHANHWN XpaHn ce AoNb/l-
BaT M OT CPaBHUTE/IHO BUCOKOTO €eHep-
MIMHO CcbabpkaHme Ha 100g npoaykT,
KaTo OCHOBHUAT HOCWUTEsS1 Ha eHeprus e
BbI/1IEXUAPATHO-0ENTBUYHUAT KOMNIEKC.

MokasaTtenmTe 3a o6, 6poin aepob-
HN Me30(W/THN aepobHU U MNCUXPOCIUITHU
MWKPOOPraHM3Mm1, KakTo ChbAbpXaHUeTo Ha
nneceHn u [poxau € B [OonycTUMUTE
HOpMUW, CrpAMO Wu3uCKkBaHuATa Ha BAC
6835-81. OTCBLCTBMETO Ha MaToreHHu goop-
MK, [oka3Ba uucTtoTaTa M rogHocTTa 3a
ynotpeba Ha HOBUTE XPaHW.

BknwouBaHeTo Ha aguTUBK OT pac-
TUTENIEH Mpou3X0[ C [okasaHu 6naro-
NPUATHW edPEKTN BbPXY YOBELLKOTO 34pa-
Be, BOAM [0 MNoBULLaBaHe Ha 6uonoruy-
Hata nNbAHOLEHHOCT Ha Cb3jajeHuTe
crneuuanMsmpaHn XxpaHu Ha MecHa OCHO-

From the data obtained, the
specialized meat food are feed
concentrates with a residual moisture

content of 0.59 to 4.49%. With respect to
the active acidity (pH) no significant
changes in the values of the test samples —
they are in the range — 5.5-5.87, in the
standard norms for meat.

Exactly pH affects largely on enzymatic
and biochemical activity in meat products,
which is important for the safety of the
same. The data for the salt content
showed slightly higher values for raw
meat — 0.323-0.635% at a rate of 0:12 to
12:27% in 100 g product, while in
prepared foods they are in the standard
norms — 0.12% (at a rate of 0:12 to
12:27% in 100 g product).

The contents of total lipids decreases,
which is due both to the imported herbal
supplements in food products and the
included hydrocolloids — carrageenan and
xanthan. The higher content of vitamin C
in the lyophilized foods is determined by
the added nutrients.

The content of total protein is also within
an acceptable range — 18-20%. Eminent
positive characteristics in the qualitative
composition of the new functional foods
are supplemented by relatively high
energy content per 100g product as the
main carrier of energy is carbohydrate-
protein complex.

Indicators  of  total  aerobic
mesophilic aerobic and psychrophilic
microorganisms contents of molds and
yeasts is in a admissible norms to BDS
6835-81. The lack of pathogenic forms
proves the purity and suitability for use of
novel foods.

The inclusion of additives of plant
origin with proven beneficial effects on
human health, increases the biological
value of the specialized meat-based
foods. Included nuts and oils from
different  plants contain  significant
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Ba. BknwuyeHuTe AakuM 1M macna ot pas-
NINYHN PacCTEHUA CbAbPXKAT 3HAUMTENHU
KOMmMyecTsa MacTHOPa3TBOPUMU EH3NMMU:
A, E, kakto n ButamuH C, kouTo npuga-
BaT Ha XpaHWUTe aHTUOKCUAAHTHW CBOWA-
cTBa. Te3n kayecTBa ca CBbp3aHu C npe-
BEHUMA OT CbpAeyvHO-CbAO0BU 3ab0saBa-
HUA, BOAAT [0 peryiMpaHe Ha KpbBHOTO
HandraHe, peayuupaHe Ha TesiecHuUTe
ninuav v ap.

MpoBeneHnsaT GuonornmyeH ekcre-
PUMEHT 3a u3cnefBaHe Bb3[ENCTBUETO
Ha 4 BapuaHTa XpaHu BbpXy 6pos Ha
NeBKOUNTUTE B KPbBTA U WM3MEHEHMWETO
Ha TesilecHaTa Maca Ha OnuTHUTE 06pasuy.
Llenta e pga 6bAe YCTaHOBEH Haii-
NoAXOAALWMAT OT TAX 3a Bb3CTAHOBUTESHO
XpaHeHe Ha nauneHTn ¢ HeJoxpaHBaHe.

EkcnepumeHTMTE Ca MpoBeneHn
Bbpxy 6enn muwkn BDF OoT MbXKu non,
pasgenieHn Ha 5 rpynu no 5 MULLKM KakTo
cneppa:

1 rp: — KOHTpO/ia — MULLKX, XpaHe-
HUW C BMBapuymHa XxpaHa (TabnetupaHu
Apoxan 1 Boaa)

2 Ip: — MUKW, XpaHeHn C
(oyHKUMOHANNHa XpaHa OT MyeLiKo Meco
Ha 3bpPHEHO-3e/1eHYYKOBa OCHOBA

3 Ip: — MMLUKW, XpaHeHM C C
(QYHKLMOHA/IHA XpaHa OT NyeLlko Meco
Ha 3bpHEeHo-N1040Ba OCHOBA

4 p — MULLKW, XpaHeHu ¢
oyHKUMOHa/IHA XpaHa oT GMBOJICKO Meco
Ha 3bpPHEHO-3e/1IeHYyKOBa OCHOBA

5 rp: — MULLKKN, XpaHEeHU C OYyHK-
LMOHaNIHa XpaHa OT OMBOJICKO MeCO Ha
3bPHEHO-M/1040Ba OCHOBa

YKMBOTHWUTE OT ONUTHWUTE TPyNn ca
XpaHeHu ¢ nocoyeHarta xpaHa B Npoab/i-
XeHune Ha 16 aHn no 3 rp. gHEBHO.

B Tabnmua 2 n 3 npeactaBeHn
pesyntatmte OT U3MepBaHuATaA Ha
TefecHara mMaca 1 NeBKOUUTUTE B KPbBTA
Ha OMUTHUTE >XMBOTHM MO BPEMe Ha
eKcneprmeHTa.

[aHHuTe ca u3paseHu B NpoueHTr
CMpAMO KOHTpOSIHAaTa rpyna, KosATo ce
npuema 3a 100%.

amounts of soluble enzymes: A, E, and
vitamin C that give the food antioxidant
properties.

These properties are related to the
prevention of cardiovascular diseases,

leading to the regulation of blood
pressure, reduction in body lipids.
The conducted biological

experiment is in order to study the effects
of 4 food variants on the number of
leukocytes in the blood and the change in
body mass of the test specimens. The
goal is to establish the most appropriate
of them for restorative nutrition of
malnourished patients.

The experiments are carried out
with white mice BDF males, divided into 5
groups of 5 pieces per group:

| group — the control — mice, fed
with vivarium meal (compressed yeast
and water),

Il group — mice, fed with functional
turkey meat food with grain-vegetable
ingredients.

Il group — mice, fed with functional
turkey meat food with grain-fruit
ingredients.

IV group — mice, fed with functional
buffalo meat food with grain-vegetable

ingredients.

V group — mice, fed with functional
buffalo meat food with grain-fruit
ingredients.

The animals of the experimental
groups were fed with the indicated feed
for 16 days 3 g daily.

The results of measurements of
body weight and leukocytes in the blood
of test animals during the experiment are
presented in Table 2 and 3.

Data are expressed as a
percentage relative to the control group
which was assumed to be 100%.
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Tabnuua 2. JuHaMmuka Ha NPoOMeHNTe Ha TeslecHaTa Maca rno Bpeme Ha ekcriepumeHTa
Table 2. Dynamics of changes in body weight during the experiment

OTHOCUTENHO N3MEHEHMNE Ha TernoTo No AHWN Ha u3MepBaHe

No Bupg, xpaHa
Kind of food

(% cnpsimo KOHTponara)

Relative weight change in measuring days (% in relation to

the control)

2day 4day 6day 8day 10 day 12day 14 day 16 day

1. XpaHa OT nyeLuKo Meco Ha 3bpPHEHOo-
3e/leHYyKoBa OCHOBa
Turkey meat food with grain-vegetable
ingredients

2. XpaHa OT nyeLlKo Ha 3bPHEHO-N040Ba
ocHOBa
Turkey meat food with grain-fruit ingredients

3. XpaHa OT 6VBONCKO Ha 3bPHEHO-
3e/leHYyKoBa OCHOBa
Buffalo meat food with grain-vegetable
ingredients

4. XpaHa oT 6MBOJICKO Ha 3bPHEHO-M040BA
OocHOBa
Buffalo meat food with grain-fruit ingredients

104,20 105,03 107,76 103,95 109,54 110,68 113,31 111,74

105,87 107,23 108,04 108,73 111,72 108,50 119,71 123,10

86,98 88,84 91,46 89,89 92,75 93,44 92,60 103,95

94,08 91,51 90,63 87,58 91,87 89,92 97,23 108,41

MonyyeHnTe pes3ynTatu nokassar,
ye 13Mo/3BaHETO Ha XpaHa Ha ocHoBaTa
Ha Nyewko Meco B/Msie MNOJIOXUTENHO
BbpPXY M3MEHEHMETO Ha CTOHOCTMTE Ha
TeflecHata Maca M npu pjBata Buga
NPOAYKTU — Ha 3bpPHEHO-3e/IeHYYKoBa W
3bpHEHO-NNoA0Ba OHoBa. [lpe3 uenus
nepuog Ha uscneasaHe ca KOHcTaTupaHm
NMo-BUCOKN CTOHOCTM CNPSIMO KOHTPOSI-
HaTa rpyna, XpaHeHa Mo o6u4aliHus
HauvH, KaTo pas3NuUKUTe ce yBenunyaear C
TeueHve Ha BpeMeTo. lMpu xpaHeHeTo ¢
6MBOJICKO Meco ce 3abensi3Ba obpaTHaTta
TEHAEHUMA — KOHCTaTtupame Mo-HUCKK
CTOAHOCTM Ha TO3M MokKasatesn noyTu
npes uenvs nepuoj Ha u3cneaBaHe U
npu fgBarta BMAa W3MON3BaHW KOPUTEHTW.
C TeuyeHWe Ha BpPemMeTo pasnnkute cnps-
MO KOHTpO/SiHaTa rpyna HamansieaT U B
Kpasi Ha u3criefBaHus nepuoa u npu aea-
Ta BUAA XpaHM Ha OCHOBa Ha GUBOJICKO
Meco, KOHcTaTMpame MNo-BMCOKW CTOIiA-
HOCTW CMPSIMO KOHTpO/IHaTa rpyna.

Mo-HNCKUTE HMBA Ha JIeBKOLUTUTE
B KpbBTa MNPV KOHTPOMIHATa rpyna, Hai-
BEPOATHO Ce Ab/hkaT Ha AeduunTt Ha
BUTaMWUHM OT rpynata Bi, u  HsiKom
MUKPOESIEMEHTU — Hali-BeYe Mej, U LVWHK,
KaTo cnieficTBME OT HauyMHa Ha XpaHeHe K
M3N0M3BaHNTE XpaHWUTesTHU A06aBKM Npw
ONWTHUTE TPYNKU, KOUTO ca C MO-BMCOKA
XpaHWUTeHa CTOMHOCT.

The results obtained show that the
use of turkey meat-based food has a
positive effect on the change in body
mass values for foods on cereal-
vegetable and cereal- fruit-base.

Over the entire study period, higher
values were observed compared to the
control group fed in the usual way, with
differences increasing over time.

During feeding with buffalo meat-based
food the opposite trend is noticed - we
find lower values of this indicator almost
during the entire investigation period for
both types of enhancers used.

Over time, differences in control group
decrease and at the end of the study
period in both types of buffalo meat-
based food we found higher values
relative to the control group.

Lower blood leukocyte levels in the
comparator control group are most likely
due to a deficiency of By, vitamins and
some trace elements - mainly copper and
zinc - as a consequence of the diet and
dietary supplements used in experimental
groups, which have a higher nutritional
value.
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Tabnuua 3. AnHamMmka Ha MPOMEHUTE Ha NEBKOLUTUTE B KPbBTA
Table 3. Dynamics of change of leukocytes in the blood

OTHOCUTE/THO N3MEHEHNE Ha KOHUEHTpauusaTa

Ha NeBKounUTUTE B KPbBTA NO AHU Ha U3MepBaHe

No Bug xpaHa (% cnpsimo KOHTponara)
- Kind of food Relative leukocytes in the blood change in
measuring days (% in relation to the control)
6 day 12 day 18 day

1 XpaHa 0T MyelLko MEco Ha 3bPHEHO-3e/1IeHuYkoBa OCHOBA 114,52 117,66 129,34
Turkey meat food with grain-vegetable ingredients

2 XpaHa 0T MyelLKo Ha 3bPHEHO-N/10/j0Ba OCHOBA 116,13 111,01 112,34
Turkey meat food with grain-fruit ingredients

3 XpaHa ot 6VIBOI'ICKO. Ha 3bPHEHO-3e/1eH4yKoBa 0CHOBA 118,21 121,09 132,58
Buffalo meat food with grain-vegetable ingredients

4. XpaHa 0T 6VMBOJICKO Ha 3bPHEHO-NN0A0Ba OCHOBA 124,72 121,20 132,35

Buffalo meat food with grain-fruit ingredients

C uen ga ycTaHOBMM KOSI XpaHa e
Hail-noaxodsilia 3a 34paBOC/IOBHO Xpa-
HeHe HanpaBUXMe KOMMJ/IEKCHa OLeHKa
Ha 4eTupuTe BMAA WM3MOJS3BAHU XPaHW,
KaTo npueMame, ye MO-BUCOKWTE CTOI-
HOCTM Ha CbOTBETHUA NokasaTten ca rno-
61aronpusiTHU 3a 34paBeTO Ha u3cneg-
BaHMTE 06eKTN. HamasieHOTO KONIMYeCcTBO
Ha NieBKOLMTMTE BOAM A0 Cnaj B UMYH-
HaTa cucTema u noAatT/IMBOCT Ha pas/iny-
HM 3a6onsiBaHuA. ToBa NpPaKTUYECKU
O3HauyaBa MOHWXKeHVEe Ha 6posi Ha KneT-
KUTe, KOUTO ce BOPST CbC 3a60/IABaAHUS-
Ta. CbCTOSHMETO Ce Hapuya NeBKONEHMs,
KOSITO Bapupa B 3aBUCMMOCT OT Bb3pacT-
Ta 1 nona Ha uHaMBMAa. ToBa CbCTOSIHME
npefcTaB/isiBa Cepuo3Ha oOnacHocT 3a
XMBOTA Ha opraHuama. Tbil KaTo cunTa-
Me, Ye HamasleHOTO KO/IMYEeCTBO Ha JieB-
KOUMTV B KpbBTA € Mo-XMBOTO3acTpalla-
BaWo, npvemame, 4Ye B KOMJ/IEKCHaTa
OLleHKa, TEXecTTa Ha To3u nokasartesn e
6bAe C ABa NMbTU NO-rofiiMa TEXecT oT
M3MeHeHMeTo Ha Ternoto. Cnepg Te3n
YyTOUHEHVs doopMyniata 3a OLeHKa Ha
BMOBETE XpaHu npuema crefHus BUA;

1/ Ta+........... +Tin
Xi==
3 N
KbETO X i Ca pa3/NuHNTE BUOBE XpaHa,
Ti1.......Tin ca nonyyeHnte CTOMHOCTY

3a mokasatens Terno npu choTBeTHaTa
XpaHa,
Li1........ Lin ca nonyuenute croiiHOCTK

In order to determine which food is
best for healthy eating we made a
comprehensive assessment the four
types of food, assuming that the higher
values of corresponding indicator are
more favorable to the health of the
studied objects. The reduced amount of
leukocytes leads to a decrease in the
immune system and susceptibility to
various diseases. This practically means
a decrease in the number of cells that
fight the disease. The condition is called
leucopenia, which varies depending on
the age and gender of the individual.

This statement has a positive impact on
the body’s lifespan. Since we believe that
the reduced amount of leukocytes in the
blood is more life-threatening, we assume
that the weighting of this indicator will be
twice the weight of the weight change in
the composite assessment. After these
clarifications, the formula for the
assessment of the types of food takes the
following form:

where X i are the different kind of foods.
Ti1.......Tin are the values obtained for the
indicator weight of the respective food.

Li1........ Lin are the values obtained for
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3a nokasartensi /IEBKOLWTU B KpbBTa Npu
cbOoTBETHaTa XpaHa.

JaHHuTe, KOUTO M3Non3Bame ca oT
Ta6nmyal n 2 no-rope B Tekcta. Cnep
3amMecTBaHe BbB (hopmynarta nosiyyasa-
Me cfiefHuUTe pe3yntaTu, nogpeseHn no-
HU3XO0ASLL, pen;

1. XpaHa OT nyewko Meco Ha
3bpHEHO-3e/1eHyYyKoBa ocHoBa — 116,43
2. XpaHa OT 6MBOJICKO MecO Ha
3bpHEHO- naoaoBa ocHosa - 115,36

3. XpaHa OT 6MBOJICKO MecO Ha
3bpPHEHO-3e/1IeHYyKOBa OCHOBa - 113,47

4. XpaHa OT nyewko Meco Ha

3bpPHEHO-NN040Ba OCHoBa - 112,84

N3BOAN

1. M3nonssaHeto Ha cneunanHa
XpaHa oT NnyeLKo Meco ce oTpassBa b6naro-
NPUATHO BbPXY NOKayBaHETO Ha TesiecHaTa
Maca Ha uscnefBaHutTe ONUTHU MULLIKW.

2. YCTaHOBEHO € MOBULLEHUE Ha
NEeBKOUUTUTE B KpbBTAa MNpPU  BCUYKK
ONUTHW TPYNU  CAPSIMO  KOHTpOJIHaTa

rpyna, KOeTto e CbC CTaTUCTUYECKU BUCOK
paHr Ha loKa3aHoCT.

3. C Hali-BMcoka KOMM/IeKCHa
OLEHKa Ha m3cnegBaHuTe nokasaTtenu e
XpaHarta Ha 0CHOBa Ha NyeLlKo Meco CbC
3bPHEHO-3Ee/1IEHYYKOBU J06ABKU.

the indicator leukocytes in the blood of
the respective food.

The data we use are from Table 1
and 2 above in the text. After substituting
in the formula we get the following results
arranged in descending order:

1. Turkey meat food with grain-
vegetable ingredients - 116.43

2. Buffalo meat food with grain-fruit
ingredients - 115.36

3. Buffalo meat food with grain-
vegetable ingredients - 113.47

4. Turkey meat food with grain-fruit

ingredients -112.84

CONCLUSIONS
1. Using a special food from turkey
meat have a positive effect on body
weight increase of the studied mice.

2. It has been found an increase in the
values of the leukocytes in the blood of all
experimental groups compared with the

control group, which is a statistically
higher rank of proof.
3. The highest comprehensive

evaluation of the investigated indicators is
the turkey meat food with grain -
vegetable additives.
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PE3IOME SUMMARY

Llenta Ha HacToALWOTO Npoy4yBaHe The aim of this study was to trace
e [a ce npocneam B AvHamuka cbcTaBa | the dynamics of the composition of
Ha nuBagHarta Tpesa, (husmkoxmmmyHutTe | meadow grass, physicochemical and
N MUKPOBUONOTMYHIN NOKalaTenun Ha oBye- | microbiological indicators of ewe’'s milk
TO MASKO M npocrefgsiBaHe Ha macTHO | and tracking fatty acid spectrum in various
KNCENUHEH CrnekTbp B  pasnnyHute | plant and animal materials.
pPacTUTESTHW N XUBOTUHCKN CYPOBUHN.

MpoBegeHOTO MNpoyYBaHe BbPXY Conducted research on the fatty
MacCTHOKUCEJIMHHUA CbCTaB Ha TpeBHUTe | acid composition of grass associations in
acouuwauum B paiioHa Ha CpegHute Pogo- | the region of the Middle Rhodopes
N1 B 3aBUCMMOCT OT Cce30Ha nokasea, ye ¢ | depending on the season shows that with
HanpefBaHe Ha BeretauuaTa ce NpomeHs | increasing vegetation is changing the
KOHLeHTpauusata Ha OCHOBHUTE rpynu | concentration of the main groups of fatty
MacTHU KUCENWHW, NPU KOeTo cTbnano- | acids in which stepwise increases the
BMOHO HapacTBa KO/MYECTBOTO Ha Hacu- | amount of saturated by 14% and
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TeHuTe ¢ 14% n MOHOHEHaCUTEHU MacCTHU
K-HU ¢ 78% (SFA n MUFA) 3a cmeTka Ha
nonnHeHacutenmte (PUFA). B guHamuka-
Ta ca npocnefeHn NPoOMEHUTE Ha INHO-
noearta k-Ha (C18:2 cis9,12) a-nnMHoneHo-
BaTa KOMTO ce ABABaT cybcTpaT 3a CUHTe-
3ata Ha CLA (@HTUKaHUEepOreHHo paeli-
CTBME) B Tbpbyxa Ha NMPEXMBHUTE XMBOT-
HW. HanpaBeHa e (hM3nKOXMMMYHa U MUK-
pobroiorMyHa OLeHKa Ha MJISIKOTO npes
nepuoga Mai-l0iM U e NpocriegeH MacT-
HOKUCE/NIMHHMSA CMEKTbp Ha MJIeYHUTE
npo6u. lMonyyeHnte meka ca C MHOMO
BMCOKa 6OMONOrMYHA CTOMHOCT (BUCOKM
HuBa Ha CLA, w-3, w-6, BaKLEHOBO K-Ha).
OBueTO M/ISKO OT KapakavaHckata nopo-
[a e BaxHa CypoBMHa 3a Npon3BoACTBOTO
Ha MJIEYHM NPOAYKTM C nosuLleHa 6uoso-
TMYHa CTOMHOCT U XpaHW C aHTMKaHue-
POreHHo aelicTeume.

KntovoBn agymn: nvueBagHa Tpesa,
oBYE MJISIKO, hU3NKOXMMUYHN
rnokasarenun, MacTHOKUCE/IMHEH CbCTas,
OGMONOTMYHO aKTUBHU CYOGCTaHUMK, TpaHC
MAaCTHU KMCENNHM

YBO/,

MnAKoTo U MNEYHUTE NPOAYKTU ca
Hepa3sfe/niHa 4acT OT YOBELLUKOTO XpaHeHe
1 3aemaT crneunasiHo MACTO B XpaHUTen-
HWs BanaHc, Kato cbAbpXaT B onTuman-
HO CBbOTHOLLUEHWE BCUYKM XPaHUTENHU
BellecTBa, HeobXxoAMMU 3a YOBELLKOTO
TA10. B cpaBHeHMe C KpaBeTo, YOBELUKO-
TO W KO3EeTO MSAKO, OBYETO MASAKO U
npeBb3XoXaa MO OTHOLIEHME CbAbpXa-
HWETO Ha MNIeYeH MPOTEWH, OECeT eceH-
LMasIHN aMUHOKUCE/IMHN, MOHOHEeHacuTe-
HW MaCTHU KUCEJIMHU U NIMHOJIEHOBA Knce-
NNHA, Ka/luWniA, MarHesui, Xensso, LMHK,
TVaMVH, pMboduiaBuH, BUTaMUHU Bg, By,
D. OBYETO MNIAKO 1 HETOBUTE NPON3BOAHU
ca OT M3K/IUMTEsSIEH MHTEpPEeC 3a MHOro
EBponeiickn cTpaHu. B noBeyeto gbpxa-su
oT CeBepHa 1 3anagHa EBpona oBueTe ce
oTrnexaar rnasHO 3a MNpPOM3BOACTBO Ha
Meco. B LUeHTpasiHa u HKxHa EBpona
[OoeHeTO Ha oBLUeTe e B KbCHa (pa3a Ha
nakrauus M e usUsai0 OpueHTMpaHo 3a
Npou3BOACTBO HA MEKM N TBbPAN CUpeHa.
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monounsaturated fatty acids with 78%

(SFA and MUFA) expense  of
polyunsaturated (PUFA). In the dynamics
tracked changes linoleic acid

(C18:2cis9,12) and a-linolenic which are
appearing substrate for synthesis of CLA
(anticancer action) in the rumen.

Assessment of physicochemical and
microbiological parameters and fatty acid
composition was made of milk in the
period from May to July. The ewe’s milk
have very high biological value (higher
levels of CLA, w-3, w-6 and vaccenic
acid). Sheep’'s milk from Karakachan
breed is an important raw material for
production of dairy foods with high
biological value and anticancerogenic
effect.

Key words: pasture grass, ewe’s
milk, physicochemical composition, fatty
acid profile, biological active substances,
trans fatty acids

INTRODUCTION

Milk and dairy products are an
integral part of human nutrition and
occupy a special place in the nutritional
balance, containing in optimum proportion
all nutrients necessary for the human
body. Compared to cow's, human and
goat's milk, the ewes milk is superior to
content of milk protein, 10 essential amino
acids, monounsaturated fatty acids and
linoleic acid, calcium, magnesium, iron,
zinc, thiamin, riboflavin, vitamins Bg, Bis
and D.

The sheep milk and its derivatives are of
great interest to many European
countries. In most northern and western
European countries the sheep are mainly
reared for meat production. In Central and
Southern Europe the milking of ewes is in
the late lactation phase and is entirely
orientated to produce white brined and
yellow cheese.



XapakTepucTuKNTe Ha OBYETO M-
KO U MIEYHWN NPOJYKTU 3aBUCAT OT rofsiM
6poin thakTopn. Te ca CBbpP3aHM KakTo C
XUMUYHUTE, BUOXMMUYHM U MUKPOBUONO-
TMYHWN CBOWCTBA Ha CYpOBUHUTE, Taka Chb-
WO M C NpuiaraHuTe TEXHOMOMK 3a npo-
M3BOACTBO Ha MJ/IEYHM MNpoaykTu. Opyru
6€e3CMopHO BaHW (DaKTOpPU ca reHeTuu-
HUTE N PU3MONOTMYHNTE OCOBEHOCTU Ha
XMBOTHUTE. MopogHUTE pasnnynst CUJ/HO
BMAAT BbPXy [JAob6uMBa Ha MSKO U
NPOAB/IKNTETHOCTTA Ha NakTauyuaTa npu
oBLeTe.

Mpon3BoACTBOTO Ha Ka4yecTBEHO
OBYE MJISAKO U MJIEYHU MPOLYKTU C MOBU-
LWEHO CbAbpPXaHWe Ha aHTUKaHLeporeH-
HMU CyOCTaHUMN U OBMOMOTMYHO aKTWUBHMU
BellecTBa 3aBUCU Mpegu BCUYKO OT
CbCTaBa Ha nacuwHata pacTUTEsIHOCT,
60TaHM4ecKkoTo pas3Hoobpasue 1 Bereta-
UMOHHUS CTaZunil Ha OTAENHNUTE pacTuTen-
H/ BWAOBE, BaJIeXUTe W KIMMaTUYHUTE
0Cc0o6eHHOCTU Ha paiioHa (Angelow, 1995;
Odjakova et al., 2001). CbuiecTByBa B3a-
UMHa Bpb3ka Mexay 60TaHudeckuns
CbCTaB Ha nacuwara u peHonornyHus
CcTagun Ha OTAENHWUTE TPEBHM acoumauum
BbpPXYy MNPOMEHUTE B MACTHOKUCENVHHUSA
CbCTaB Ha simBagHuTe YUTOLEHO3M npes
oTAeNHWTE NOANEpUoOAM Npu  pasnnyHa
HagMOpCka BMCOYMHA Ha nacuwara
(Tsvetkova and Angelov 2010). Mocnepg-
HWUTE npoy4yBaHmMATa B 3anagHute Pogonu
BbpXy CbCTaBa Ha NMBajHaTa TpeBa OT
€CTECTBEHU W Ky/ITUBMpaHM nacuwia B
paioHy pasnonoxeHn wmexay 1000 wu
1200 m HagMopcKa BMCO4YMHA, BbPXY rpa-
HUTHW N THaANCOBW reosIoXKN doopmaummn n
C Hucko pH Ha nouBata (3.8-4.0) uma
oTpuLaTenHo BAUSHWE BbpXY 6oTaHu4ec-
KOTO pasHoobpasne Ha ecTecTBeHus Tpe-
BOCTOIN. PactutenHute npobu oT ecTec-
TBEHMUTE J/IMBaAM CbAbpXaT OCHOBHO
Nardus stricta, a KynTuBMpaHuTe nnBaau
ca C npeob6nagaBallo yyactne Ha
Fastuca fallax, Lolium perenne un Poa
pratensis. 3eneHute dypaxu, n3nonsea-
HW NpWY XpaHeHeTO Ha OBLeEeTe, mMorat fa
ponpuHecaT 3a (popmupaHe Ha cneuu-
PUYHM BMOMOTMYHO aKTUBHM CybCTaHLUM
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Characteristics of ewe’'s milk and
dairy products depend on a large number
of factors. They are related both to the
chemical, biochemical and microbiological
properties of the raw materials, as well as

to use of new technology for the
production of dairy products. Other
important  factors, besides  those
mentioned, are the (genetic and

physiological features of the animals.
Breed differences have a strong impact
on milk yield and duration of lactation in
sheep.

The production of ewe’'s milk and
dairy products with quality and an
increased content of anticancerogenic
and biologically active substances depend
primarily on the composition of the
pasture vegetation, the botanical diversity
and the vegetation stage of the individual
plant species, the rainfall and the climatic
characteristics of the area (Angelow,
1995; Odjakova et al., 2001). There is a
correlation  between the  botanical
composition of the pastures and the
phenological stages of the individual
grass associations on the changes in the
fatty acid composition of meadow
vegetation during the different sub-periods
at different altitudes of the pasture areas
(Tsvetkova and Angelov 2010).

Recent studies in the Western Rhodopes
on the composition of meadow grass from
natural and cultivated pastures in areas
between 1000 and 1200 m above sea
level, on granite and gneiss geological
formations and with low pH level of sall
(3.8-4.0) have a negative impact on the
botanical diversity of permanent pastures.

The plant samples from the natural
meadows contain mainly Nardus stricta,
and the cultivated meadows are
predominantly of Fastuca fallax, Lolium
perenne and Poa pratensis. The fresh
green grass used for feeding of sheep can
contribute to the formation of specific
biologically active substances in the final
product as well as to influence positively



B KpaliHUs NPOAYKT, KakTo U Aa NOBAUASAT
B MNOMOXMWTENHA NOCOKa Ha BKYCOBUTE W
CEH30pHU XapaKTepUCTUKM Ha NoJlyYaBaHu-
Te MneyHn npogyktn (Pirreda et al., 2002;
Cabiddu et. al., 2003b; Pirisi et al., 2004).

MonyyaBaHeTO Ha HOBM [aHHW 3a
NAaHWHCKNTE paiioHN C pa3/inyHa reosiox-
Ka CTpyKTypa, HaiMopcKa BUCo4YMHa 1 60-
TaHMYeck/ CbCTaB Ha MaculiHaTa pactu-
TEJIHOCT, KakTo 1 B pas/inuusata npu xpa-
HEHeTO Ha Naktupawy oBLe, Ca BaXHO
yCNnoBMe 3a U3ACHABaHe TpaHcdepa Ha
MacCTHUTE KUCEJIMHM U MOJlyYaBaHETO Ha
M/IIKO M MJIEYHWU MPOAYKTU oborateHun ¢
pasfiMyHn BMOMOTMYHO aKTUBHW W aHTu-
KaHUueporeHHn cyéctaHumm (w-3, w-6,
Ci18:1trans1l1 n CLA). 3cneasaHusta Ha
peouua ydyeHu ca pokycupaHu He camo
BbPXY pexumMa Ha XpaHeHe Ha NpPexmnBHU-
T€ XXUBOTHU, HO N BbPXY BUOXUMUYHUTE
NPOMEHN B MAacCTHO-KUCENUHHUTE dpakLmn
Ha OBYETO M/ISIKO, KAKTO U 3HAYEHWETO UM
XyMaHHOTO  xpaHeHe (Tsvetkova and
Angelow, 2013; Mihailova and Odjakova,
2006).

CbCTaBbT Ha OBYETO MJISAKO Bapwu-
pa B LUMPOKM TFpaHuLM 1 3aBuUCU npeau
BCUYKO OT Aaxbara, npe3 naxkrauuoHHUA
nepvof, cesoHa, nopogara, reorpadyckus
permoH u pap. (Fegeros et al, 1995;
Kafedjiev and Mihailova, 1998). C Ha-
npeABaHe Ha fakraumsata CbAbpXKaHNETO
Ha M/IeYHUTE Ma3HUHW B OBYETO MJISKO
HapacTBa [OCTOBEPHO B CpaBHEHWe C
KpaeeTo (Petrova et al., 1998; Petrova et
al., 1999). B 3aBMCUMMOCT OT nopojaTta,
CbCTaBbT My Bapupa B AocCTa LUIMPOKK
rpaHuum: nunugn 6-11%, 6entbk 4-7%,
CyXoTO BewectBo 17-21% u nakrosa
4-6% (Dario et al.,, 1995; Path, 1995;
Simos et al., 1996). NMocoyeHuTe no-rope
(hakTopu pokycupat BHUMAHUETO KakTo
Ha uscniefioBaTenun, Taka 1 Ha KOHCymaTo-
pu 1 npousBoAuUTENN, OCOGEHO Tes3n
CBbP3aHu C XpaHeHeTo Ha YoBeKa. TaxHa-
Ta 3HA4YMMOCT Ce 3acusBa O0COBeHO npu
naeHTuguumpaHe kayectBoTO Ha MJeu-
HuTe npoayktn (Cabiddu et al., 2003a;
Mihailova at al., 2004; Mihailova, 2006) 1
Bpb3Kata Mexay KayecTBO W ycroBusta
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the taste and sensory characteristics of
the dairy products obtained (Pirreda et al.,
2002; Cabiddu et al., 2003b; Pirisi et al.,
2004).

Obtaining new data on the
mountainous  areas  with  different
geological structure, altitude and botanical
composition of pasture vegetation as well
as the differences in the feeding regime of
lactating sheep are an important condition
for clarifying the transfer of fatty acids and
the production of milk and dairy products
enriched with various biologically active
and anticancerogenic substances (w-3,
w-6, Ci18:itransll and CLA). The
research of a number of scientists
focused not only on the diet of ruminants
but also on the biochemical changes in
the fatty acid fractions of sheep milk as
well as their importance for the human
nutrition (Tsvetkova and Angelow, 2013,
Mihailova and Odjakova, 2006) .

The composition of ewe's milk
varies widely and depends primarily on
the ration, the lactation period, the
season, the breed, the geographic region,
etc. (Fegeros et al 1995, Kafedjiev and
Mihailova, 1998). With advance of
lactation, the milk fat content of sheep
milk is growing significantly than cow's
milk (Petrova et al., 1998, Petrova et al.,
1999). In depend on the breed, its
composition varies widely: lipids 6-11%,
protein 4-7%, dry matter 17-21% and
lactose 4-6% (Dario et al., 1995; Path,
1995; Simos Et al., 1996).

The factors mentioned above focus on the
attention of researchers as well as
consumers and producers, especially
those related to human nutrition. Their
importance is enhanced especially in
identifying the quality of dairy products
(Cabiddu et al., 2003a; Mihailova et al.,
2004, Mihailova, 2006) and the relation
between quality and the conditions of their
production. In order to obtain high quality



Ha TAXHOTO NPOW3BOACTBO. 3a nosyyasa-
He Ha BMWCOKOKaYeCTBEHa XMBOTUHCKA
npoaykums (MASIKO M MJIEYHU MNPOAYKTU) C
nofo6bpeHn TEXHOMOMMYHM NokasaTenu e He-
06X04MMO Aa ce Mo3HaBa He camo XpaHu-
Te/IHMA pexuM (CbCTaBa Ha AMETUTE), HO U
(hM3NKOXMMUYHWTE NOKa3aTenn Ha M/ISIKOTO.

Llenta Ha HacToALWOTO Npoy4yBaHe
e [Ja ce npocneau B AuHamuka 60TaHu-
yeckMs CbCTaBa Ha /iMBajHaTa TpeBsa,
PUBNKOXUMUYHUTE Y MUKPOBUONOTNUHUTE
rnokasaTenn Ha OBYETO MJIAKO M npocne-
[OsiBaHe Ha MacCTHOKUCE/IMHHUAT CNeKTbp
B Ha/IMYyHUTE PaACTUTENIHU U XUBOTUHCKM
CYPOBUHMN.

MATEPWNAN N METOA4WA

O6LY, XMUYEH N MUKPOBMOAOrNYeH
aHa/n3 Ha oBYe MJ/ISKO OT KapakadaHcka-
Ta nopoga

C6opHuTe MneyHuTe npobu ot 50
OBLlEe Maiikm ca cbbpaHu npe3 nepuoa
maii-tonm (01.05. - 01.06. - 01.07.) u ca
uscneABaHn 3a OCHOBHMTE  (PM3UKO-
XUMWYHWM  (NPOTEUH, MasHWHW, J1aKTo3a,
T’saup» CBO 1 CB) U MWUKPOGMOMOMMYHM
nokazatenu (OBM, Somatic cell, CFU).
AHaM3bT € OCbLECTBEH C MomoLiTa
Milkoscan 133 B, A/S Foss Electric,
Denmark n Ha aBTOMaTU4YeH aHaM3aTop
COMBIFOSS-5000 u BACTOSCAN-FC.

MacTHOKUCEeNIMHEH aHan3

EkcTpakumata Ha 06wy nunugm
npu pacTuTenHuTe nNpoéu e u3BbpLleHa
no metoga Ha Bligh & Dyer (1959) no-
CpeacTBOM  xX/10pochopM M MeTaHon B
CbOTHOWeEHNe 1:2 u nocneasawlo mMeTu-
nMpaHe c aueTtun xaopug. ExctpakumsaTa
Ha o6WW sMnNugum npu  Mmaekata e
u3BbpLLEHa no meTona Ha Roese-Gottlieb
(1973), nocpencTtsom ANETWUIOB U NETPO-
NleeB eTep U1 nocsegBawo MeTuaMpaHe ¢
nomouita Ha Hatpues metunat (CH3;ONa,
Merck, Darmstadt) n o6e3BogHsiBaHE C
NaHSO,4.H,O. MeTunosute ectepu Ha
mMacTHuTe kncenuHn (FAME) ca aHanvau-
paHu Cc nomoLyTa Ha rasos xpomarorpad
Shimadzu-2010 (Kioto, Japan) cHabaeH ¢
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of animal products (milk and dairy
products) with improved technological
indicators, it is necessary to know not only
the diet (composition of diets) but also the
physicochemical parameter of the milk.

The aim of the present study is to
investigate the dynamic of the botanical
composition of meadow vegetation, the
physicochemical and  microbiological
characteristics of ewe's milk and the
traceability of the fatty acid spectrum in
the plant associations and the raw
materials of animal origin.

MATERIAL AND METHODS

Physico-chemical and microbiological
analysis of ewe’s milk

The bulk milk samples of 50 ewes
were collected during the pasture period
May-July (01.05. - 01.06. - 01.07.) and
have been investigated for the main
physico-chemical (protein, fat, lactose,
FPD, SNF and DM) and microbiological
parameters (TNM, Somatic cell, CFU).

The analysis was performed using
Milkoscan 133 B, A/S Foss Electric,
Denmark and automatic analyzer

COMBIFOSS-5000 and BACTOSCAN-FC.

Fatty acids analyses

The extraction of total lipids in plant
samples was performed by Bligh & Dyer
(1959) using chloroform and methanol in
a ratio 1: 2 followed by methylation with
acetyl chloride. The extraction of total
lipids in the milk was carried out by
Roese-Gottlieb (1973), by means of
diethyl ether and petroleum ether and
subsequent methylation with sodium
methylate (CH3ONa, Merck, Darmstadt)
and dehydration with NaHSO,4.H,0.

Fatty acid methyl esters (FAME) were
analyzed using a Shimadzu-2010 gas
chromatograph (Kioto, Japan) equipped
with flame ionization detector and an



NnAaMbyHO-OHU3ALMOHEH  AeTeKkTop U
aBTOMaTUYHa  MHXEKLMOHHA  cuctema
(AOC-2010i). AHanIM3bT € U3BBLPLUEH Ha
KanunspHa konoHa CP7420 (100 m x 0.25
mm id., 0.2 m, Varian Inc., Palo Alto,
CA). 3a Hocely ras e U3nos3BaH BoA0pOa,
a kato make-up ras-asot. [MporpamupaH e
pPexvM Ha newta Ha 4YeTVpu CTbMKU —
Haya/sHaTa TemnepaTypa Ha KosjioHaTa —
80°C/min, koATO ce nogabpxa 3a 15 min,
cnef Koeto Hapactea ¢ no 12°C/min go
170°C un ce nopgavpxa 3a 20 MUHYTWU,
cnefBa HOBO nosuliaBaHe ¢ 4°C/min go
186°C 3a 19 muHyTM n o 220°C c no
4°C/min go npukoYBaHe Ha npoueca.

PE3YJITATU N OBCBbXOAHE
JaHH1Te OT 60TaHWYeckusi CbCTas
Ha ecTeCTBEHMTe nacuvwa u nveagu npu
pasfiMyH1 HaAMOPCKN BUCOYMHM ca npej-
cTaBeHu Ha Ta6nuua 1 1 nokasear, 4ye B
CcbCTaBa Ha TpeBocTouUTe npeobsiagaBat
XUTHUTE TPEBMU.

automatic injection system (AOC-2010i).

The analysis was performed on capillary
column CP7420 (100 m x 0.25 mm i.d.,
0.2 m, Varian Inc., Palo Alto, CA).
Hydrogen is used as carrier gas, and as
make-up gas - nitrogen. Four-step
furnace mode is programmed — the initial
column  temperature is  80°C/min,
maintained for 15 minutes, then increased
by 12°C/min to 170°C and maintained for
20 minutes, followed by a new 4°C/min
increase to 186°C for 19 minutes and up
to 220°C with 4°C/min until the process is
complete.

RESULTS AND DISCUSSION
The data from the botanical
composition of the natural pastures and
meadows at different altitudes are
presented in Table 1 and show that the
grass associations are predominant in
Poaceae family.

Tabnmua 1. BoTaHMYEeCKM CbCTaB Ha €CTeCTBEHM TPeBOCTOM OT NuMBagn u

nacuwa, %

Table 1. Botanical composition of natural meadow vegetation and pasture grass,

%

Haamopcka BucounHa, m  Mnowagkm — XUTHu Bo6osun Pa3HOTpEBM6
) Various
Altitude, m Plots Poaceae Fabaceae
herbaceous
1 73.68 5.26 21.06
1100 m

2 50.00 8.82 41.18

Jmsagw [ Meadow 3 33.77 23.38 42.85
1 94.00 2.20 3.80

. acjiio/rg s 2 86.49 2.70 10.81
3 95.12 2.44 2.44

OTHOCUTESIHUAT UM [OSN1 B TPEBO-
CTOs OT ecTecTBeHW NuBaan Bapupa B
AwnanasoHa ot 33.77% po 73.68%. Oano-
BOTO yyaCTMe Ha XWUTHUTe pacTeHua B
TPEBOCTOSAA OT eCcTeCcTBeHWTe naculia
onpeneneHo e no-B1ucoKo U ce ABUXN OT
86.49% pno0 95.12%. Cpepn npeobnagasa-
lUTe XUTHU TPEBU B TpeBOCTOUTE OT
ecTecTBeHU nmBaau ca 6esocunecta
OBCUra W yepBeHa BfacaTtka, AokaTto oT

Their relative share in the meadow
grass ranges from 33.77% to 73.68%.
The share of Poaceae family in the
natural pasture grass is definitely higher
and ranges from 86.49% to 95.12%.

Among the predominant Poaceae family
in the natural meadow grasses are
Bromus inermis and Festuca rubra, while
from the natural meadow pastures are
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eCTeCcTBeHM nacviia nvsagHara metnuua
n 6anata nonesunya.

MpoueHTHOTO y4yacTne Ha 6060B-
uTe Tpesu, NpeAcTaB/iABaHN OT YepBeHa-
Ta n 6ana getenunHa, 3sesgaHa U OUBUSA
ounin e cpaBHUTENHO MasIKo M ce Konebae
Mexny 5.26% u 23.53% npu nvsaaute n
CbOTBETHO Mexay 0% u 2.70% npu nacu-
wata. [enbT Ha [pyrute pacTUTEsTHU
BWOBE B TPEBOCTOWUTE OT ECTECTBEHM
nmBaaun sapupa B rpaHuumte ot 21.06%
00 42.85%.

Ce30HbT U HaaMopcKaTa BUCoYMHa
B/IUAAT HE CaMO BbPXY HMBOTO Ha Mpo-
TeuHa, HO W BBbPXY CbCTaBa Ha MasHu-
HUTE B TPEBOCTOA OT WU3cnefBaHUTe
onutHy naowagku (Tabnuua 2).

Tabnuua 2. BrnusHMe Ha ce3oHa

Poa pretensis and Agrosis alba.

The percentage of legumes
represented by Trifolium pratense and
Trifolium repens , Lotus corniculatus and
Vicia sativa is comparatively small and
fluctuated between 5.26% and 23.53%
for meadow vegetation and 0% and
2.70% respectively for pasture grass. The
share of other plant species in the
grassland from natural meadows ranges
from 21.06% to 42.85%.

The season and altitude affect not
only the protein level but also the
composition of fatty acids spectrum in the
plant associations of the experimental
sites (Table 2).

BUCOYMHA

N HagMopcKaTa BBbPXY

MaCTHOKMUCEJIMHHNA CbCTaB Ha TpeBOCTOA B Cpe,ﬂ,HVITe Pogonu (MECT.

KaliHaguHa), g/100g ma3HuHa

Table 2. Influence of season and altitude on the fatty acid composition of pasture
grass in the Middle Rhodope Mountain (area Kainadina), g/100 g fat

NlnBagHa TpeBa JlnBagHa TpeBa

FPyN” MacTHU KNCENVHU P Ma ronn
Group fatty acids astl,JvrIe grass Pasture grass p %

ay July

X sd X sd

SFA 22,70 2,93 25,89 6,81 >0,05 114
MUFA 6,83 3,51 12,17 6,16 >0,05 178
PUFA 70,33 0,52 61,88 0,63 <0,001 88
¥ C-18:1trans-FA 0,03 0,01 0,06 0,07 >0,05 200
> C-18:1cis-FA 6,46 3,52 11,52 5,93 >0,05 178
Zn-3 49,78 4,30 33,83 6,27 >0,05 68
> n-6 20,51 3,82 28,05 6,90 >0,05 137
>n-6/Zn-3 0,42 0,11 0,86 0,36 >0,05 205
Branched FA 0,20 0,06 0,08 0,02 >0,05 40

MacTHokncenuHuaT npocun (g/100g
Ma3HMHa) Ha NMBagHaTa TpeBa Nnokassa,
ye B 3aBMCUMOCT OT Ce30Ha W C Hanpeg-
BaHe Ha BeretauuaTa Ce NPOMEHS KOH-
LeHTpaunsaTa Ha OCHOBHUTE rpynu MacT-
HU KUCeNWHW. YBenuyaBa ce CTbNaso-
BUAHO KOMNYECTBOTO Ha HACUTEHUTE Ku-

The fatty acid profile (g/100g fat) of
meadow grass shows that in depend on
the season and with advance of
vegetation, the concentration of the major
fatty acid groups changes. The amount of
saturated acids increased by 14% and
monounsaturated fatty acids by 78%
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cenvHn ¢ 14% 1 MOHOHEeHacuTeHu macT-
HU KucenuHu ¢ 78% (SFA n MUFA) 3a
cMeTKka Ha nonuHeHacuteHute (PUFA).
JlocToBEPHO HapacTBaTt KOHLUeHTpauuuTe
Ha Ob/ITOBEPUXHUTE HacuTeHn
KncenuHu— apaxmgoHosa (C20:0) u nuH-
rouepuHoBa kucenvHa (C24:0), pokato
OoCTaHa/IMTe ocTasaT HernpomeHeHu. MNpu
npocmna Ha MUFA eavHCTBEHO aBa OT
n30MepuTe Ha oOfnenHoBarta KucenuHa
(C18:1 cis9 u C18:1 cisll) HapacTBat
BMCOKO JOCTOBepHO. KoHUeHTpaumaTa Ha
OCHOBHMSI n3omep — C18:1cis9 poctura
cToliHocTn go 10.88 g/100g masHuHa.

OcobeH WHTepec npeacTaBnsisa
AVHamMuKaTa B MPOMEHWUTE Ha JINHO/0BA-
Ta (C18:2 cis9,12) n O-nuHoNeHoBaTa
KMcenunHa, KouTo ce aBaABaT cybeTpar 3a
cnHTe3ata Ha CLA (aHTMKaHLEeporeHHo
JeiicTBue) B Tbpbyxa Ha NPeXuBHUTE
XuBOTHW. KoHueHTpauudara Ha C18:2
HapacTBa ¢ 37% 3a nepuofa mali-tonm un
Joctura csost Makcumym ot 27.83 g/100g
MasHuHa. lMpu a-nnHoNeHoBarta Kucenu-
Ha ce Habnwodasa cnag B KOHUeHTpaums-
Ta 1 oT 49.69 g/100g ma3HWHa npe3 mai
no 33.79 @g/100g ma3HMHa npes3 aun.
OnpefenaHeTo Ha MaCTHOKUCENNHHUA
CMeKTbLP Ha TPEBHUTE acoumauny B Hava-
NIOTO M Kpas Ha u3cnefBaHus nepuog,
JonpuHaca 3a OKoH4aTeslHa  OLeHKa,
OTHOCHO [JAVMHaMuKata Ha MacTHuTe
KACE/IMHU B TPEBHWUTE acouuauum Ha
nscnefgaHns pamnoH.

®PU3NKOXUMUYHUA aHaIM3 Ha OBYe-
TO M/IAKO nNpe3 naculiHusa  nepuos
rnokassa MpPOMEHUTE B OCHOBHUTE Mapa-
MeTpU Ha wu3xogHute npobu. He ca
YCTaHOBEHW [OCTOBEPHW MPOMEHU NO
OTHOLUEHME Ha KONUYEeCTBOTO Ha MasHu-
HWUTE, MpOTeMHa W slaKTo3ara B MJISKOTO
npe3 goHus nepuog (Tabnuua 3).

(SFA and MUFA) at the expense of
polyunsaturated (PUFA).

Only the long-chain saturated acids —
arachidonic (C20:0) and lignoceric acid
(C24:0) increased reliably, while the other
remain unchanged. In the MUFA profile,
only two of the isomers of oleic acid
(C18:1cis9 and C18:1cis11) increased
high significant.

The concentration of the major isomer —
C18:1cis9 reached a value of 10.88
g/100g fat.

Of particular interest is the
dynamics of changes in linoleic (C18:2
€is9,12) and a-linolenic acid, which are a
substrate for CLA synthesis
(anticancerogenic activity) in the rumen of
ruminants. The concentration of C18:2
increased by 37% in May-July and
reached a maximum of 27.83 g/100g fat.
In a-linolenic acid there was a decrease
in the concentration and from 49.69
g/100g fat in May to 33.79 g/100g fat in
July.

Determination of the fatty acid spectrum
of the grass associations at the beginning
and end of the study period contributes to
the final assessment of the fatty acid
dynamics in the grass associations of the
studied area.

The physic-chemical analysis of
ewe’'s milk during the pasture period
showed the changes in the basic
parameters of the milk samples.
Insignificant changes in the fat, protein
and lactose content in the milk during the
lactation period were found (Table 3).
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Ta6nmua 3. PU3MKOXMMUYEH CbCTaB Ha OBYETO MJISKO (KapakadaHcka nopogaa)

npes3 nacuwiHua nepmnog (01.05 - 01.07.)

Table 3. Physicochemical composition of ewe’s milk (Karakachan breed) during

the grazing period (01.05 - 01.07.)

Ma3zHunHa MpoTtenH JlakTo3a T ez, CB CbO

Fat Protein Lactose FP DM SNF

% % % (-) °C % %
01.05 X 7,86 6,65 4,67 0,57 19,85 12,44
T sd 0,01 0,02 0,05 0,05 0,02 0,02
01.06 X 7,94 591 4,62 0,57 19,17 11,65
T sd 1,07 0,08 0,04 0,05 0,95 0,13
01.07 7,85 6,05 4,54 0,58 19,13 11,70
T sd 0,12 0,01 0,05 0,05 0,11 0,01
B xopa Ha naktaumsata HesHauu- In the course of lactation

TenHo HamansiBa CB n CBO B OBYeTO
MAsiKo.  MMKpo6MonorMyHa oOueHKa Ha
cbopHMTE MEYHM npobu nokasea, 4e
CbAbPXaHNETO Ha COMATUYHU KNETKMU B
cypoBOTO 0oB4Ye MAsko (Tabnuua 4) ca B
HOpMa 1 ca YCTaHOBEHW HUCKU CTOMHOCTU
3a MeceunTe HU 1 1N, CbOoTBETHO 7.90
x 10%n 7.85 x 10°.

insignificantly decreased DM and SNF in
ewe’s milk. Microbiological assessment of
the bulk milk samples show that the
somatic cells content in raw ewe's milk
(Table 4) was in the norm and a low
values at 01. June and at 01.July,
respectively 7.90 x 10% and 7.85 x 10°
have been established.

Ta6bnuua 4. MnkpobrnonormyHa xapakTepucTnka Ha oBYe MSKO /KapakadaHcka
nopoga/ npe3 nacuwHus nepuog (01.05 - 01.07.)

Table 4. Microbiological characteristics of sheep milk / Karakachanian breed /
during the grassing period (01.05. - 01.07.)

Mepurop, Cowm. kneTtkn. x 103 OBM x 103 Konudhopmu
Period Somatic cells x 103 TNM x 103 CFU x 103
356 514 200
01.05.
sd 62 188 62
X 7,90 5,90 4,60
01.06.
sd 1,1 01 0,04
X 7,85 6,10 4,50
01.07.
sd 0,1 0,01 0,1

Jonyctumute CTOMHOCTM 3a TO3M
nokasaren ca B rpaHnuute ot 300 x 10°
[0 1000 x 10°. [laHHUTE 3a HMBOTO Ha
KonudopmuTe ca B AONyCTUMUTE H0£MV|
1 Bapupart B rpaHuuute ot 200 x 10° go

Allowable values for this indicator
are in the range of 300 x 10° to 1000 x
10°. The CFU level data was within the
allowable range and varied from 200 x
10° to 4.50 x 10°. The results obtained of
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450 x 10° MonyyeHute pesynratm ot
MUKPOBUONOTMYHUTE  MpOyYBaHWsa  ca
nokasaTenHu 3a WU3KNIYUTENTHO HUCKOTO
HMBO Ha MWKPOOPraHu3Mm B MIISKOTO,
KoeTo 6V NO3BOMUMNO HEroBOTO AUPEKT-
HOTO W3MO/sI3BaHe Mpu MNPOM3BOACTBOTO
Ha M/IEYHU MPOAYKTW KaTO KMCEsI0 MAISIKO,
cvpeHe ” kawkasas. [lo OTHOWeEHne
CbAbPXAHNETO HA COMATUYHU KIETKA B
OBYETO MJISIKO HSIMA CTPOTM WU3UCKBaAHUS
KakTo npu KpaBeTo MAsko. MNpes npeasu-
OEHNSA  TpaH3WTeH nepuop, ropHaTa
rpaHuua He TpsAbBa Ja HaasBuwasa
500.000 somatic cell/ml (Cnopesg EU
Onpektuea 92/46 n PernameHt 953/2004
Ha EU MNapnameHTa).
MacCTHOKNUCEIMHHMAT CbCTaB Ha
OBYETO MJISIKO e npeacTaBeH Ha Tabnuua
5. HacuteHute macTHW KMUCESIMHWU Bapu-
pat oT 66.95 no 65.54 g/100g mMa3HWHa.
O6WoTo CbAbpPXaHWE Ha HaHacUTEeHU
MacTHWM KUCENIMHM B MJISKOTO Bapupa B
MHOF0 TeCHW rpaHuumn. NMopgobHn M3Boam
mMorat ga o6bAaT HanpaBeHu 3a CbAbp-
)X@HMEeTO Ha MOHOHeHacuTeHuTe U Noau-
HEeHacuUTEHWUTe MacCTHU KACENVHU B M1eY-
HUTEe Npobu. YCTaHOBEHUTE pas/vku ca
CTaTUCTUYECKN HELOCTOBEPHMU.

Tabnuuya 5. MaCTHOKNCENIMHEH CbCTaB
nepvon, g/100g masHMHa

the microbiological studies are indicative
of the extremely low level of
microorganisms in the milk, which would
allow its direct use in the production of
dairy products such as yoghurt, cheese
and yellow cheese.

Regarding somatic cell content in ewe’s
milk, there are no strict requirements for
cow milk. During the transit period is
foreseen, with the upper limit not
exceeding <500,000 somatic cell/ml
(According to EU Directive 92/46 and EU
Regulation 953/2004).

The fatty acid composition of ewe’s
milk is presented in Table 5. Saturated
fatty acids range from 66.95 to 65.54
0/100g fat. The total content of saturated
fatty acids in the milk varied within very
narrow limits. Similar conclusions can be
made for the content of monounsaturated
and polyunsaturated fatty acids in the
milk samples. The observed differences
are statistically insignificant.

Ha CypOBO OB4Y€ MJIAKO Mpe3 nacuwHmA

Table 5. Fatty acid composition of raw ewe’s milk during the grazing period

(9/100g fat)

Mai HOHK KOnun
Ml}f A':'Er(())?ﬁgn May June July
X sd X sd X sd

HMK / SFA 66,74 0,14 6695 0,19 6554 0,02
MHMK / MUFA 2528 0,15 2566 0,16 26,15 0,03
MHMK / PUFA 7,98 0,02 7,39 0,03 8,31 0,05
> C-18:1trans-FA 7,55 0,10 5,74 0,11 5,75 0,06
C-18:1tr11 4,21 0,02 3,14 0,03 2,75 0,04
> CLA 3,49 0,03 2,99 0,02 3,00 0,04
C-16:0/C-18:1cis9 1,41 0,01 1,33 0,01 1,35 0,01
C-16:0/C-18:1 total 0,97 0,01 1,02 0,01 1,05 0,01
> n-3 1,78 0,05 1,83 0,00 2,29 0,04
> n-6 3,43 0,02 3,13 0,01 3,72 0,07
n-6/ n-3 1,93 0,06 1,71 0,01 1,62 0,06
> MCT (C-10>C-14) 23,28 0,01 19,84 0,18 18,02 0,02
> SCT (C-4>C-8) 10,23 0,10 8,95 0,12 8,54 0,07
CLA 9c,11t 2,60 0,08 2,39 0,01 2,33 0,01
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KonnyectBoTO Ha HSAKOM KbCO- WU
CpeaHOBEPWXHN MacTHU kucenuHu (C6:0,
C8:0, C10:0 n C12:0) Hamansiea B xoaa
Ha NnakrtaumaTa Ha osueTe oT 18.96 go
12.26 g/100g ma3HuHa (Tabnuua 6).

The amount of some short- and
medium chain fatty acids (C6:0, C8:0,
C10:0 and C12:0) decreased in the
course of lactation from 18.96 to 12.26
0/100g of fat (Table 6).

Tabnuua 6. BAnsHne Ha ce3oHa BbpPXY CbAbPXaHMETO Ha HACUTEHW MacTHU
KUCeNHU B OBYETO MJIAKO B (g/100g Ma3HMHa)
Table 6. Influence of the season on the content of saturated fatty acids in ewe’s

milk (g/100g fat)

Mari HOHM Honn
HMK May June July
SFA
X sd X sd X sd
C-4:0 3,80 0,06 3,78 0,03 4,09 0,01
C-6:0 3,33 0,04 2,83 0,06 2,57 0,02
C-8:0 3,03 0,01 2,30 0,04 1,87 0,02
C-10:0 8,43 0,02 6,36 0,08 5,03 0,03
C-12:0 4,17 0,004 3,20 0,04 2,79 0,01
C-14:.0 9,82 0,03 9,49 0,06 9,37 0,01
C-15iso 0,29 0,005 0,41 0,001 0,43 0,003
C-15aiso 0,64 0,002 0,70 0,001 0,70 0,01
C-15:0 1,13 0,005 1,29 0,01 1,47 0,005
C-16iso 0,27 0,004 0,30 0,001 0,30 0,01
C-16:0 21,35 0,07 23,18 0,02 23,73 0,04
C-17iso 0,39 0,003 0,52 0,003 0,51 0,004
C-17aiso 0,49 0,002 0,52 0,003 0,51 0,001
C-17:0 0,69 0,003 0,79 0,001 0,85 0,002
C-18:0 7,90 0,002 10,11 0,11 10,14 0,04
C-20:0 0,20 0,002 0,28 0,01 0,32 0,002
C-22:0 0,14 0,002 0,17 0,003 0,16 0,003

Te3n n3MeHeHns ca nopofeHu oT
HapacTBaHe Ha CbAbpPXaHWEeTO Ha Ab/ro-
BepwkHuTe C16:0 n C18:0 1 noHmxasaHe
KOHLIeHTpauumTe Ha xenTaHoBara, kanpu-
noBaTta U KanpuHoBaTta KucesvHa, KoeTo
€ YCTaHOBEHO C cTaTtucTuyecka A0oCTOo-
BEpPHOCT. pu MUpUCTMHOBATA KUCesIMHa
(C-14:0) B MnsikOTO ce HabnwagaBa TeH-
OEeHUMS KbM €1lab0 NoHWkKeHne ot 1-2%.

[eTtalinHoTO pasrnexgaHe npwu
pasnpefesieHNeTo Ha MOHOHEeHaCUTEHU-
Te MacTHU kucesvHun (MUFA) B M1sIKOTO
npe3 oTAenHuTe nognepuoan Mnokassa,
ye O6LWOTO MM CbAbpXaHWe HapacTsa

These changes are due to an
increase in C4:0 content and a decrease
of caproic, caprylic and capric acid
content, which is statistically significant.

Myristic acid (C-14:0) in the milk tends to
a slight decrease of 1-2%.

A detailed examination of the
distribution of monounsaturated fatty
acids (MUFA) in the milk during the
different sub-periods shows that their
total content increased insignificantly

59



He3HauuTenHo ot 25.28 go 26.15 g/100g
MasHuMHa B Kpad Ha nepuoga. Tesn
N3MEHEHNs ca NOPOLEHN OT NPOMEHUTE B
KOHUEHTpauunTe Ha BakceHoBaTa MU
onenHosara kucesnuviu (Tabnuua 7).

from 25.28 to 26.15 g/100g fat at the end
of the period. These changes are due to
changes in the concentrations of
vaccenic and oleic acids (Table 7).

Tabnuua 7. BnusHne Ha ce3oHa BbpXY CbAbPXaHMETO Ha MOHOHEHacuTeHuTe
MacCTHU KUCEe/IMHU B 0BYeTO MJISKO (g/100g MasHUHa)
Table 7. Influence of the season on the content of monounsaturated fatty acids

in ewe’s milk (g/100g fat)

Mari HOHM HOonn
'\,\;lIE'\FAK May June July
sd X sd X sd
C-10:1 0,28 0,002 0,23 0,004 0,23 0,001
C-14:1 0,19 0,000 0,19 0,003 0,22 0,001
C-16:1 0,99 0,003 1,03 0,005 1,14 0,02
C-18:1tr4 0,07 0,003 0,06 0,001 0,05 0,02
C-18:1tr5 0,03 0,001 0,03 0,001 0,07 0,02
C-18:1tr6/7 0,26 0,018 0,21 0,026 0,25 0,05
C-18:1tr9 0,33 0,005 0,26 0,010 0,28 0,02
C-18:1tr10 0,45 0,005 0,30 0,014 0,31 0,01
C-18:1tr11 4,21 0,025 3,14 0,028 2,75 0,04
C-18:1tr12 0,51 0,002 0,36 0,013 0,41 0,02
C-18:1tr13 0,67 0,063 0,47 0,019 0,53 0,06
C-18:1tr15 0,41 0,004 0,34 0,008 0,40 0,02
C-18:1tr16 0,67 0,038 0,59 0,005 0,70 0,01
C-18:1cis9 15,16 0,025 17,48 0,116 17,63 0,07
C-18:1cis11 0,45 0,001 0,47 0,007 0,51 0,02
C-18:1cis12 0,17 0,008 0,15 0,038 0,20 0,06
C-18:1cis13 0,21 0,030 0,17 0,007 0,24 0,02
C-18:1cis15 0,18 0,002 0,14 0,003 0,18 0,03

Ot npodmna Ha MUFA Hali-6orat
€ CneKTbpa Ha Cis- 1 trans-u3omepute Ha
onevHosarta kucenuHa (C18:1). TpaHc-
n3omepute Ha C18:1 npu mnekara Hama-
nsaea ot 7.55 pgo 5.75 g/100g mMasHuHa,
pokarto uuc-nsomepute Ha C18:1 Hapac-
TBaT OT 16.17 fo 18.76 g/100g MasHUHa.
OnevHoBaTta kucennHa C18:1cis9 Hapac-
TBa OT 15.16 A0 17.63 g/100g Ma3HuHa.
3a HaykaTta uHTepec npepcrasnsBa Cb-
ObpXaHneTo Ha trans- MacTHUTE Kucesnu-
HW B MJle4yHUTe npobu npes3 faxkTaunoH-

The MUFA prdfile is the richest in
the spectrum of cis- and trans-isomers of
the oleic acid (C18:1). The trans-isomers
of C18:1 in the milk decreased from 7.55
to 5.75 g/100g fat, while the cis-isomers
of C18:1 increased from 16.17 to 18.76
g/100g fat. Oleic acid C18:1cis9
increased from 15.16 to 17.63 g/100g fat.

Scientifically, the trans-fatty acid content
of the milk samples during the lactation
period is of interest. Their concentration
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HUA nepuog. TAXHaTa KOHUEeHTpauusaTa npu
uscneaaHute 10 nsomepa HamasnsiBa CTb-
nanoBUAHO OT Mai o tonun. OcobeHo Msc-
TO B TOBa OTHOLUEHWE 3aeMa BaKCeHoBaTa
kncennHa 18:1 transll, KoATo ce sABsABa
KaTo cybCcTpaT 3a cuHTe3aTa Ha KOoHKrupa-
HWTE JIMHOMOBM KUCENVHW B MevyHaTa
Xnesa noj AeWcTBMeTO Ha eHsuma A9-
fJecatypasza. Ta HamansBa [OCTOBEPHO B
MAskKoTo ot 4.21 go 2.75 g/100g masHuHa.
Bcunukn trans-nsomepu ¢ UskaoyeHue Ha C-
18:1t11 ce cmATaTt 3a “HexesnaHu’, nopaau
Hanmumne Ha KaHueporeHeH edekT.

lMonvHeHacMTeHNTE MacCTHM Kuce-
nnHn (PUFA) 3aemart Hali-HUCBHK Agsan oT
OocHoBHUTe rpynu MK. TAXHOTO KO/IMYECTBO
B OBYETO M/ISKO Bapupa oT 7.98 g/100g
Ma3HuHa npe3 maii go 7.39 g/100g masHu-
Ha npe3 wHU. B kpas Ha wu3cnegsaHus
nepvog ca YCTaHOBEHU Hai-BUCOKMTE
cToiHocTK oT 8.31 g/100g MasHuHa.

M3omepute Ha siMHosioBata Kuce-
nnHa  (C-18:2cis9,12; C-18:2trans9,12)
HamasiaBaT Nno BpemMe Ha Jakrauuara,
O-/IMHONEHOBaTa KUCeNWHa npe3 pas-
rNexaaHuAT nepuoa e cpaBHUTENHO HUC-
ka (0.17-0.13), a KOHUeHTpauuaTa Ha
O-/IMHONEeHOBATa KuUCeNnHa e cpaBHUTEN-
HO TMOCTOSIHHA BeNMYMHaA W HapacTsa
npes Bpeme Ha naktayuata ot 1.40 go
1.85 ¢g/100g ma3HuHa (Tabnvua 8).

CbAbpXXaHMETO Ha KOHIrmpaHuTe
MacTHu kucenunHn (CLA) B nscnegsaHite
M/IeYHM npobu ce BAWSE OT Ce30Ha,
pecnekTMBHO OT KAYeCTBOTO Ha nmBajHa-
Ta TpeBa (Tabnvua 8). TAXHOTO Kosmyec-
TBO Bapupa ot 3.49 po 3.00 g/100g
MasHuHa. OT rnegHa Touka Ha XpaHeHeTo
3HayeHMe MmaT camo KoHurypaummre -
cis9,trans11- un trans9, cis1ll kouto npeg-
cTaBnsaBar (PYHKUMOHANEH XpaHuTeneH
KOMMOHEHT 3a npejnasBaHe OT pak Ha
fe6enoTto vepBo M cTtomaxa. HeHacute-
HUTE ABLNTOBEPUMXKHU MACTHU KUCESINHU
3aemMaT BaXHO MACTO B XpaHeHeTo Ha
yoBeka Mpu JieYeHWe Ha KOPOHApHU U
CbpAeyHO-CbA0BN 3ab0nsBaHuA (omera-
3 1 omera-6 MacTHU KUCE/TNHM).

in the 10 isomers studied decreased
stepwise from May to July. A particular
place in this regard is the vaccenic acid
(C18:1trans1l), which appears as a
substrate for the synthesis of conjugated
linoleic acids in the mammary gland by
the action of the A9-desaturase enzyme.
It decreased reliably in the milk from 4.21
to 2.75 g /100g fat. All trans-isomers
except C-18:1t11 are considered as
"undesirable”, due to the presence of a
carcinogenic effect.

Polyunsaturated fatty acids (PUFA)
occupy the lowest share of major fatty
acid groups. Their amount in the ewe's
milk ranges from 7.98 g/100g fat in May
to 7.39 g/100g fat in June. At the end of
the investigated period the highest values
of 8.31 g/100 g fat were found.

The linoleic acid isomers (C-18:
2cis9,12, C-18: 2trans9,12) decreased
during the lactation, the a-linolenic acid
was relatively low, over the considered
period (0.17-0.13) and a-linolenic acid
was relatively constant and increased
during the lactation period from 1.40 to
1.85 g /1009 fat (Table 8).

The content of conjugated fatty
acids (CLA) in the studied milk samples is
influenced by the season, respectively by
the quality of meadow grass (Table 8).
Their amount ranges from 3.49 to 3.00
0/100g fat. In terms of nutrition, only the
configurations - cis9, transll- and
trans9,cis1l - which are important as
functional nutritional component for
prevention of colon and stomach cancer.

Unsaturated long-chain fatty acids
occupy an important place in the human
nutrition in the treatment of coronary and
cardiovascular diseases (omega-3 and
omega-6 fatty acids).
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Tabnuua 8. CbhbAabpXaHne Ha NOJIMHEHACUTEHW MAaCTHW KUCEIMHM B OBYETO
MJISKO B 3aBUCUMOCT OT ce30Ha (g/100g ma3HunHa)
Table 8. Influence of the season on the content of polyunsaturated fatty acids in

ewe’s milk (g/100g fat)

Mali HOHN Onu
';'L"J'l\:/': May June July
X sd X sd X sd
C-18:2tr9,12 0,78 0,096 0,61 0,003 0,72 0,014
C-18:2cis9;12 159 0,009 160 0,003 199 0,001
C-18:3cis6,9,12 (y) 0,17 0,003 0,15 0,002 0,13 0,003
C-18:3cis9,12,15 (a) 1,40 0,050 1,42 0,001 1,85 0,003
C-18:4 ¢6,9,12,15 0,04 0,002 0,04 0,003 0,04 0,000
CLA-Z 0,02 0,001 0,02 0,000 0,03 0,007
CLA 9c,11t/8t,10c 260 0,078 239 0,002 2,33 0,001
CLA 11c,13t 0,04 0,007 0,038 0,009 0,02 0,008
CLA 10t,12c/11c,13t 0,05 0,012 0,01 0,003 0,01 0,001
CLA-11t,13c 0,12 0,007 0,12 0,000 0,13 0,003
CLACc9c11 0,11 0,009 0,10 0,009 0,12 0,038
CLAt11t13 0,05 0,054 0,08 0,005 0,08 0,003
CLAt9t11 0,46 0,011 0,20 0,004 0,24 0,003
C-20:4n6 0,13 0,005 0,13 0,003 0,15 0,002
C-20:5n3 0,11 0,002 0,12 0,003 0,13 0,004
C-22:5n3 0,16 001 0,17 0,011 0,17 0,021
C-22:6n3 0,06 0,007 0,08 0,021 0,10 0,017

OBunTE M/IEKa ca 6efHM Ha omera-3
MaCTHU KUCEIMHW. TaxHaTa KOHUeHTpauums
Ha-pacTBa OT maii go toam ot 1.78 o 2.29
0/100g ma3HuHa. NoJo6HN 3aBUCMMOCTU ca
yCTaHOBEHW W npu OMera-6 MacTHUTe
KkncenuHn — ot 3.43 go 3.72 g/100g masHu-
Ha. CbOTHOLWIEHNETO MexAay [BeTe rpynu
MacTHW KucesvHu Bapupa ot 1.93 go 1.62,
KOETO e yka3aHue ye n3cnef-saHute Mmneka
Ca C HUCBK pUCKOB hakTop 3a 34paBeTo Ha
yoBeka (CypOBMHM W HaTypaslHU XpaHu,
yninTo chaktop € <5 ca C HWCBK PUCKOB

oakTop).

N3BOAN

MpoBEAEHOTO MpoOyyBaHe BbPXY
MaCTHOKWUCE/IMHHMSI CbCTAB Ha TPEBHUTE
acouvauum B pailoHa Ha CpepgHuTe
Pogonu nokasea, 4Ye C HanpegBaHe Ha
BEreTauusTa ce NpoMeHs KOHLEeHTpauusiTa

Sheep milk is poor in omega-3 fatty
acids. Their concentration increased from
May to July from 1.78 to 2.29 g/100g fat.
Similar dependencies were found in
omega-6 fatty acids — from 3.43 to 3.72
0/100g fat. The ratio between two groups
of fatty acids ranges from 1.93 to 1.62,
indicating that the tested milk is a low risk
factor for human health (raw materials
and natural foods whose factor is <5 have
a low risk factor).

CONCLUSIONS

The study on the fatty acid
composition of the grass associations in
the region of the Middle Rhodopes
showea that with advance of vegetation,
the concentration of the major fatty acid
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Ha OCHOBHWUTE T[PyNun MacCTHU KUCESINHU,
KOeTo BOAM [0 CTbNa/lOBUAHO HapacTBaHe
Ha KOMMYECTBOTO Ha  HacUTeHUTe U
MOHOHEHaCcuUTeHN MacTHU KucennHu ¢ 14%
pecn. ¢ 78% (SFA n MUFA) B cpaBHeHue ¢
nonuHeHacuteHnte (PUFA). [lpocnegexn
ca B AuHaMuKa NPOMeHUTe Ha JiMHosoBara
(C18:2cis9,12) n a-nuHoneHoBaTa Kucesu-
Ha, KOUTO ce ABABAaT Cy6CTpaT 3a cuHTesaTa
Ha CLA (aHTMKaHUEpPOreHHo pgencTeme) B
TbpOyxa Ha MpexvBHUTE XWBOTHU. AHauu-
3upaHuTe MJeka ca € BMcCOka buonoruvyHa
CTOMHOCT (BMCOKO CbabpxaHue Ha CLA, w-
3, w-6 M BakceHoBa kucesnmHa). OBYETO
MNIAKO OT KapakayaHckarta nopoja e BaxxHa
CYpOBMHa 3a MPOU3BOACTBOTO Ha MJ/IEYHU

groups changes, resulting in a stepwise
increase in the amount of saturated and
monounsaturated fatty acids by 14% resp.
78% (SFA and MUFA) compared to
polyunsaturated (PUFA). Dynamic
changes in the linoleic (C18: 2 cis9,12)
and alpha-linolenic acid, which are a
substrate for CLA synthesis
(anticancerogenic activity) in the rumen of
ruminants, have been followed. Analyzed
milk had a high biological value (high
content of CLA, w-3, w-6 and vaccenic
acid). Sheep’s milk from the Karakachan
breed is an important raw material for the
production of dairy products with an

increased biological value and foods with
anticancerogenic action.

NPOAYKTU C TMOBULLEHA 6MOMIOTMYHA CTOIA-
HOCT M XpaHuW C aHTUKaHUEeporeHHo [eii-
CTBUE.
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