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PE3OME

MpucbeamHasaHeTo Ha bBbnrapua
kbM EC npeamsBuka CbLLECTBEHU CTPYK-
TYpHU MPOMEHU B 3eMefefICKUTe cTonaH-
CTBa, KOETO [oBefe A0 paslupsiBaHe Ha
naowmnTe CcbC CTOKOBU MNPOAYKTU OT
pacTeHMEeBBLACTBOTO U HamMansBaHe Ha
6posi Ha XMBOTHUTE W XMBOTHOBbAHATA
npoAaykuus. focoyeHara TeHAEHLMA Ha-
nara, Hapep c obulata nogkpena no OCI1
3a XXMBOTHOBBAHWUTE CTOMAHCTBA, fa ce
pa3paboTaT  cneumanHu  HauMoHaHW
MexaHu3MK 3a nojkpena Taka, ye fa ce
rapaHTypvpa YyCTOWYMBOCT Ha XXMBOTHO-
BbJHWUTE cTonaHcTBa. Llenta Ha HacTos-
wara paspaboTka e pJa ce Hanpasu
aHanu3, U3BOAM WM NpPenopbku 3a pelua-
BaHe Ha npo6siemMn Ha edekTUBHOCTTA B
cTonaHcTeara C MJ/IEYHU KpaBu U OBLE
criopef, MECTOMOJIOXEHNETO — M/IaHUHCKMN,
paBHMHHKU N HeobnarogeTencTeaHn paio-
HW. WKoHOMMYeckaTa edqyeKTMBHOCT ce
n3mepBa 4ype3 cuctema OT MokKasatenu,
OoTpassBally NPOAYKTUBHOCTTA Ha XMBOT-
HWUTE, cebecToHOCTTa Ha NPON3BOACTBO-
TO M JOXOAHOCTTa Ha cTonaHcTBara.

M3nonssaHn ca pgaHHn ot C3CWU,
M3X n FADN, bBptokcen, kato crtonas-
cTBaTa ca rpynupaHu cnopep pasmepa Ha
OCHOBHUTe cTaga. EdektnBHocTTa €

SUMMARY

Accession of Bulgaria to the EU
has resulted in an expansion of areas with
commodity crop products and decrease in
number of animals and livestock
production.

This trend requires along with support of
CAP to develop specific national support
mechanisms, so as to ensure the
sustainability of farms.

The aim is to perform analysis, draw
conclusions and make recommendations
for solving the problems of efficiency in
the farms with dairy cows and sheep
based on location — mountain, flat and
less favoured areas.

Economic efficiency is measured by a
system of indicators reflecting yield of
livestock, cost of production and
profitability of the farms.

Data have been used from FADN,
MAF and FADN, Brussels. The farms are
grouped according to size of main herd.
The efficiency is measured according to



onpegeneHa cnopepg aHketata Ha C3CU
3a 2012 r. B aHanu3a ca BK/1OYEHU CaMoO
Te3n rpynu, B KOMTO MMa CToMNaHcTea OT
nNaHWHCKUTE palioHn. padmyHo npea-
CTaBeHW ca NpPoAYKTUBHOCTTa, cebecToli-
HOCTTa U JOXOAHOCTTA Ha cTonaHcTeara ¢
MJ/IEYHN KpaBW WM OBLE; CTPyKTypaTta Ha
pasxoauTe npu roBefoBbAHU U OBUEBBA-
HW CTOMAaHCTBA; HETHUSA A0X04 CbC N 6e3
cybenamn. B TabnuyeH Bug ca npegcrta-
BeHW cebecToiiHoCcTTa, HA © HETHuAT
MKOHOMWYECKN [OXOf[ Ha TOH MASKO,
CpaBHEHN ¢ wu3bpaHu Abpxasu oT EC.
HanpaBeHO e cbnocTaska Mexay npoayk-
TMBHOCTTa, Ce6ecToiiHOoCTTa U AoXxoa-
HOCTTa Ha CcTonaHcTBaTa Mo rpynw.
dopmynupaHn ca u3BogU 3a BIUSHUETO
Ha cybcumamuTe BbPXY HETHUA LOXOA4 U e
CpaBHeHa ed)eKTMBHOCTTAa Ha roBefo-
BbAHUTE W OBLEBbAHW CTOMAHCTBa Cri-
opej paiioHa Ha naHupaHe.

KntovoBu aymn: M/1EYHO
XVMBOTHOBBACTBO, M/IAHWHCKU  paioHu,
cybcmamm, KoHoMn4Yecka edpeKTMBHOCT

yBO/

[MpucbeanHaABaHeTO Ha cTpa-
HaTa kbM EC npepgusBuka cbLLecT-
BEHW CTPYKTYPHW NPOMEHN B 3eMe-
OEeNCKUTe CToMaHCTBa, KOEeTOo [0-
Befe A0 paswmpsiBaHe Ha nnoLwn-
Te CbC CTOKOBW MPOAYKTU OT pac-
TEHMEBBACTBOTO U HamMasdABaHe
Ha 6pos Ha XMBOTHUTE U >XMBOT-
HOBbAHaTa npoaykuuns. lNoHactosn-
lem B CTpyKTypara Ha 6pyTHaTa
NPOAYyKUMS pacTeHNeBbACTBOTO 3ae-
ma 70%, a XMBOTHOBBACTBOTO MMa
asan ot 30%. Cpep cTpaHUTe Y/IEHKU
Ha EC, camo PymbHUA 1 Mbpums
nMaTt no-BUCOK AA/ Ha pacTeHue-
BbAHaTa npoaykuma (72-74%), a
CbOTHOLUEHNETO pacTeHMeBbACTBO-
XXMBOTHOBBACTBO cpefHo 3a EC e
55:45.

lMocoyeHata TeHAeHUNSA Hana-

survey of FADN, MAF for 2012. The
analysis includes only those groups that
have holdings in mountain areas.
Graphically presented are productivity,
cost and profitability of farms with dairy
cows and sheep; the cost structure in
cattle and sheep farms; net income with
and without subsidies.

Tabulated are presented cost, net income
and economic net income per ton of milk
compared to selected EU countries.

A comparison of productivity, cost and
profitability of the farms in groups is
made. Conclusions are formulated about
the impact of subsidies on the net income
and efficiency of beef and sheep farms,
compared according to the area of

planning.
Key words: dairy livestock,
mountain areas, subsidies, economic

efficiency

INTRODUCTION
Accession of Bulgaria to the
EU has resulted in an expansion of

areas with commodity crop
products and decrease in the
number of animals and livestock

production.

At present in structure of the gross
production, crop production takes
up to 70% and 30% share for
livestock.

Among EU countries, only
Romania and Greece have a
higher share of crop production
(72-74%) and ratio crop-livestock
for EU average is 55:45.

Indicated trend requires,



ra, Hapeg c o6buwarta nogkpena no
OCI1 3a XMBOTHOBBbAHUTE CTOMaH-
CTBa, Aa ce pa3paboTAT cneunanHu
HaUuOHa/THN MEeXaHU3MM 3a nogkpe-
na Taka, 4Ye pga ce rapaHTMpupa
yCTOVILIMBOCT Ha XWBOTHOBBbAHUTE
CTOMaHCTBA, KOUTO Aa OCUrypsaT Ha-
pacTtBaHe Ha Npon3BoACTBOTO Ha KOH-
KYPEHTHW XMBOTHOBBAHN NPOAYKTU.

LlenTa Ha HacTOsWaTa
pa3paboTKa e pga ce Hanpasu
aHanu3, 1M3BOoAN M MPEnopbkM 3a
pewaBaHe Ha npobsemn Ha
epeKkTMBHOCTTa B CTOMaHcTBaTa C
MJIEYHW KpaBu 1 OBLE.

MATEPWNAN N METO4WA

NKkoHOMMYeckaTa  eqiekTuB-
HOCT ce M3MepBa 4Ypes cuctema ot
nokaszaTesnin, oTpassBalimM Npoayk-
TMBHOCTTA Ha XMBOTHUTE, cebe-
CTOIMHOCTTa Ha NPOW3BOACTBOTO U
[OXOAHOCTTa Ha CTonaHcTBaTa.
Moka3zaTtenute 3a MNPOAYKTMBHOCT-
Ta Ha XMWBOTHUTE Ca HaTypasHuTe
3a MMSKO M npupact Ha 1
KpaBa/oBLa M CTOMHOCTEH 3a pas-
Mepa Ha bpyTtHata npoaykums
(IM). BN e 0606wWeH n3meputen
3a MoslyyeHuTe pasHopPoAHU MNpo-
[YKTU B XMBOTHOBBbAHUTE CTOMAH-
cTBa. TA oTpassiBa WU3MEHEHNETO
KaKkTo B HaTypasiHusi 06em npoayk-
UmMs, Taka M B UeHuTe. B HacTos-
warta paspabotka ce un3non3ea
CToliHOCTTa Ha b1,

3a ycTaHOBsiIBaHE Ha ceb6e-
CTOMHOCTTA Ha npoaykuusita ce
13Mnosi3Ba CbOTHOLUEHMETO Ha Npo-
N3BOACTBEHUTE pa3xoan KbM GpyT-
HaTa npoaykuusi, a 3a KpaBeTo
M/ISIKO Ce noco4yBa Cceb6ecTOMHOCT-

along with total support under the
CAP for dairy farms to develop
specific national support
mechanisms so as to guarantee
sustainability of agricultural
holdings, in order to ensure
increased production of
competitive animal products.

The purpose of this paper

is to perform analysis, draw
conclusions and make
recommendations  for  solving

efficiency problems in dairy farms
with cows and ewes.

MATERIAL AND METHODS

Economic efficiency is
measured by a system of
indicators  reflecting  livestock

productivity, cost of production and
profitability of the farms.

Productivity indicators of animals
for milk and natural growth per 1
cow/sheep and value of Gross
output (GO).

GO is a generalization measure of
the received heterogeneous
products in dairy farms. It reflects
changes in both quantitative
production volumes and prices.In
this study is used GO in value.

In order to determine the cost
of production is used a ratio of
production  costs to  gross
production.

For cow's milk the cost is pointed



Ta Ha 1 TOH MNFKO.

[loxogHOCTTa Ha cTonaHcTBa-
Ta ce u3MepBa 4ype3 pasmepa Ha
HeTHMA goxop (HA) n Hopmarta Ha
peHTabunHocT (Hp) cbe 1 6e3 cy6-
cuavn. loBuwaBaHeTO Ha AenbT
Ha cybcnguute B HA e nHankatop
3a HamasisBawa eekTUBHOCT OT
[eNHOCTTa Ha cTonaHcTBara v 3a no-
H/MCKa Bb3BPbLLAEMOCT Ha BJIOXe-
HUTe pa3xoau, oTpassBsally ce B Hp.

N3cnepsaHeTo Ha pasnnyHu-
Te M3TOYHMUM Ha cybcuanpaHe B
XVBOTHOBBAHWUTE CTOMNaHcTBa Aa-
Ba BBb3MOXHOCT 3a OLeHKa Ha
B/INSAHUETO Ha OTAESIHUTE MHCTPY-
MEHTU Ha cybcuanpaHe BbpXy
epeKkTMBHOCTTa Ha CTonaHcTBara.

N3non3BaHnTe paHHM ca OT
CucTtemara 3a 3emejesicka u cyeTo-
BoAHa nHpopmauma B M3X u bpiok-
cen 3a nepmoga 2007-2013 r. 3a
LenvTe Ha HaCTOSALEeTO u3cneaBaHe
epektuBHocTTa 3a 2012 r. e onpe-
feneHa no MecCTOMosIoKeHNe CTo-
naHcTBata — B PaBHUHHW, MN1IAHWH-
CK/ HeobnarogeTenicTBaHu 1 Apyru
HeobnarogeTesiCTBaHu panioHu.
CrtonaHcTBata ca rpynupaHu cno-
pes pasmepa Ha OCHOBHUTe cTaja,
KaTo B aHa/M3a ca BK/IHYEHM caMo
Te3n rpyny B KOMTO MMa CTONaHCTBa
OT N/JIAHWHCKUTE paloHu — npwu
KpaBuTe TOBa e rpynara c pasmep
10-50 6pos, a npu oBUETE-MalKnN —
10-300 6pos.

PE3YJITATU N OBCBbXOAHE
MpoAyKTMBHOCT, cebecToMu-
HOCT U [OXOAHOCT Ha CTOMaHCTBa-
Ta C M/IEYHM KpaBuM M OBUE 3a

out per 1 ton of milk.

The vyield of the farms is
measured by the amount of Net
income (NI) and the Rate of return
(ROR) with and without subsidies.
Increasing the share of subsidies
in NI is an indicator of decreasing
efficiency of farms activity and
lower returns on investment costs
reflected in ROR.

Investigation of  various
sources of subsidies for holdings
enables the assessment of the
impact of particular subsiding
instruments on efficiency of the
farms.

Data used from FADN, MAF
and FADN, Brussels for 2007-2013
period. For the purposes of this
study efficiency for 2012 is
determined by location of the farms
- in flat and less favoured areas
(LFA) in mountains and other
regions.

The farms are grouped according
to size of main herd. In the
analysis are included only those
groups that have holdings in
mountain areas. For cows this is
the group with herd size from 10 to
50, while for ewes from 10 to 300.

RESULTS AND DISCUSSION
Productivity, costs and
profitability of farms with dairy
cows and sheep for 2007-2013



nepunoga 2007-2013

durypa 1 1 2 nokassat Ha-
pactBaHeTo Ha bBI1 cneg 2007 .
CpefiHO Ha CTOMaHCTBO, B pe3ynrtar
OT HapacTBaHeTO Ha pasmepa Ha
cTonaHcTeara M MNoBuLIaBaHETO Ha
LEeHUTe Ha  CeJICKOCTONaHCKuTe
npoayktn. ChblieBpeMeHHO, pasxo-
ante qooplvmpawim cebecToliHOCTTa
Ha npoAykumaTa  HapacTBaT C Mo-
BMCOK Temn oOT BbBIl, kato Hai-
ocesarefiHo ce noBuLaBaT PEHTHU-
Te nnawaHusd, Hag 6 nbTu. ToBa e
NpsK pe3yntaT OT HapacTBaHETO Ha
OVpeKTHUTEe nnawadMa Ha 1-ua
nnow,. Pa3xoaute 3a Tpyh CbLUO
HapacTtsart, Ho cnef 2009 r. TemnbT
€ 3HauMTesIHO Nno-6aBeH.

period

Figure 1 and 2 show the
increase in GO after 2007 on
average per farm as a result of
increase in size of farms and rising
prices of agricultural products.

At the same time expenses

comprising the cost of production2
rose by a higher rate than GO. The
most notable increase is in rent
payments, over 6 times. This is
clearly a result of increase in direct
payments per 1 unit area. Labor
costs also increased but at much
slower pace after 2009.
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Fig. 1. Dynamic of GO and expenses for dairy farms with cows

M3TouHnk/Source: FADN, EC, Brussels

! CebecToiiHOCTTa Ce onpeaens KaTo 0BLUTe Pasxoan ce AeNIAT Ha KOMYECTBOTO NPOAYKUMS B HAaTypa um
Ha BIM. O6LMTe pa3xoau ca CymMa OT pa3xoauTe 3a MeXAUHHO NoTpebneHne, aMopTU3aLmu, Tpys, PeHTa 1

nnxsu.

% The cost of production is defined as total expenses are divided by quantity of production in kilograms or
GO. Total costs are the sum of the cost of intermediate consumption, depreciation, labor, rent and interests.
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Fig. 2. Dynamic of GO and expenses for farms with ewes

M3TouHuk/Source: FADN, EC, Brussels

B cTpykTyparta Ha pa3xogute
OCHOBEH AN 3aemMa MeXAUHHOTO
noTpebneHne, YmAaTo CTOMHOCT ce
onpeaens OT CTOMHOCTTa Ha U3-
XpaHeHuTe qoypaxu U apyru cne-
UMPUYHM  pa3xoan 3a XMBOTHO-
BbACTBOTO. lMopagn TOBa, M3Me-
HeHMeTo B CcebecToMHOCTTa Ha
npoayKumsaATa B OCHOBHW JIHUM
cnefBa M3MEHEHMETO B MEXOUH-
HOTO noTpebneHne (durypa 3 u
4). CblLeCTBEHO € Hamas/leHWeTo
Ha xuBua Tpya (Y4aHn) Ha 100
nB. BI1, npn 3ana3saHe Ha 06WMA
6poi N'PE (nocTtosiHHO 3aeTu). To-
Ba 03Ha4yaBa, Ye CbC Cblnsa 6poi
3aeTu e nosiyyeHa noseye Npoayk-
Uus, a HerHata TPYAOEMKOCT Ha-
mMasiaBa. CblUeBpPeMEHHO, pas3xo-
AvWTe 3a 3annawiaHe Ha Tpyaa
HapacTBaT Tpy NbTU cnpamo 2007
r.,, a 3annawaHeto Ha nnareHa
'PE HapacTBa 1.7 nbTM B ABaTa

In the cost structure of
expenses principal share occupies
intermediate  consumption.  Its
value is determined by value of
feeding forage and other specific
livestock expenses. Therefore
changes in the cost of production
essentially follows the change in
intermediate consumption (Figure
3 and 4).

Significant decrease in live labor
(days) per 100 levs of GO while
keeping the total AWU (permanent
employees). This means that with
the same number of employees is
obtained bigger output and its
labor intensity decreases.

At the same time expense for
wages increased three times
compared to 2007 and the amount
paid for AWU grew 1.7 times in



cektopa. lNMpeobnagasawmar da-
MWU/IEH HeMMaTeH TpyA B OBLEBbA-
CTBOTO W MO-HMUCKOTO paBHuLLIE Ha
3anfnauwjaHe ce oTpassiBaT  3a
3anasBaHe Ha cebecTonHoCcTTa Ha

both sectors. The predominant
family unpaid work in sheep-
breeding and lower wage levels
lead to keeping the cost per 100
levs of GO compared to 1.3 times
increase for dairy cows.

e CeBeCTONHOCT/100 n6. BN
(Cost/100 levs GO)

s [T /100 n8. BN (1C/100 levs
GO)

w==TP2/100 ns. 6N (Payroll/100
levs GO)

o Y 11,/ 100 ng. BN {(Man-
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naaten(Payroll/ AWU paid)

100 nB. BN nmpn 1.3 nbTH
HapacTBaHe Npu M1eYHUTE Kpasu.
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dur. 3. CebecTOMHOCT Ha bpyTHaTa NPoAYyKLUUS 3a CTOMaHCTBa C M/1IEYHN KpaBu
Fig. 3. Cost of Gross output for farms with dairy cows

M3TouHmK: C3CU, M3X/ Source: FADN, MAF
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Fig. 4. Cost of Gross output for dairy farms with ewes

M3TouHmK: C3CU, M3X/ Source: FADN, MAF



OTHOCKTENHO Mo-BUCOKNSA
oan  Ha pasxogute B Bl Ha
cTonaHcTBara C MJIEYHU Kpasu
BOAN [0 MNO-HUCBHK HETeH [O0XO0f,
(HA) B cpaBHeHMe CbC CTOMaH-
cTBaTa C oBuUe Maliku. lMpe3 2013
r. cTonaHcTeara C MJ/IEYHW Kpasu
nmat cpegHo 12.6 x.ns. HA, kato
OCHOBHUAT WU3TOYHUK ca cybcu-
anmnte (durypa 5). HA 6e3 cybeu-
O Hamanssa 2.5 nbTU cnpsmMo
2007 r., pokato cy6bcugmuTte ce
yBenuyasart 9 nbTu.

Relatively higher proportion
of cost in the GO of farms with
dairy cows leads to lower Net
income (NI) compared to farms
with ewes. In 2013 farms with
dairy cows have on average 12.6
thousand levs NI. The main source
are received subsidies (Figure 5).
NI without subsidies decreased
2.5 times compared to 2007, while
the amount of subsidies increased
9 times.
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Fig. 5. Net income with and without subsidies for farms with dairy cows

M3TouHnk/Source: FADN, Brussels

B cTonaHctBata C OBUe-
maiikn H 6e3 cybcuanm HapacT-
Ba ¢ 30%, HO cybcugmmte chopmun-
pat OBOMHO MO-BUCOK HETeH Ao-
X044 nopagu no-BUCOKUA TeMM Ha
HapacTBaHe, 651130 8 NbTU. Tasu
TeHAeHUua Boau 40 uU3paBHABaHe
Ha H[ cbCc cybcugmm C TO3M B
CcTonaHcTBaTa C M/1IeyHn Kpasu, 12
X.nB. (Purypa 6).

In the farms with ewes NI
without subsidies increased by
30%, but subsidies form a net
income two times higher due to a
higher growth rate, nearly 8 times.
This trend leads to equation of NI
with  subsidies compared with
those farms with dairy cows, at 12
thousand levs (Figure 6).
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MpeaoctaBa 3a cebecToi- An idea about the cost, NI
HocTTa, HO »n HeTHMAT ukoHomu- | and economic net income per ton
yeckun goxof Ha ToH mnako gasa | of milk gives information in Table
NHpopmaunaTa Ha Tabnmua 1. 1.

Tabnumuya 1. Ce6eCcTOMHOCT Ha TOH KpaBe MASIKo B bbarapusi n nsépaHu ctpaHm
oT EC, neBa
Table 1. Cost per ton of cow’s milk in Bulgaria and selected EU countries, levs

Bbnrapua YHrapys  Yexua  PymbHua Wtanua
Bulgaria Hungary Czech  Romania lItaly

Republic
MneuHu kpaeu - XXE / Dairy cows - LU 14 36 139 4 45
®yp.nnowy Ha XXE — ha / Crop area per LU - ha 0.61 1.23 1.85 0.72 0.48
MpoaykTneBHOCT - kg/kpasa / Yield - kg/cow 3,188 6,749 7,073 3,405 6,738
Llena / Price 632 649 651 640 874
MoanomaraHe, HaLMOHAIHN NOMOLLM
Support, state aids a7 51 16 0 4
Pasxoan, o6uo / Costs, total 618 808 819 346 575
B 1.4. matepuannu / Including material costs 452 569 520 241 454
amopTusaumm / depreciations 53 61 84 78 70
TpyA, 3ems, kanutan / labour, land, capital 113 178 215 27 51
HeTteH goxopg 6e3 nognomaraHe
Net income without support 12 -158 -168 293 158
HeTeH goxopg ¢ nognomaraHe
Net income with support 61 -108 -155 293 160
Hp ¢ nognomaraxe, %
ROR with support, % 10% -13% -19% 85% 28

M3TouHuK /Source: FADN, Brussels



BHuMaHMe 3acnyxaBaT HS-
KOMIKO (pakTa: nbpBO, bbarapus
MMa Han-HMcka cpefHa M/IeYHOCT
B EC (3 188 kg), koato npoawbn-
XaBa fAa naja; BTOpoO, 3a/0BoJie-
HOCTTa C oypaxkHu nsowm Ha XKE
B Wtanua, VicnaHna v gp. e no-
HUCKa oT bbarapusa, a MneyHocTta
[BONHO MNO-BUCOKA; TpeTo, bbara-
pua e cpef Ma/IKOTO CTpaHu,
KOWTO npefocTaBaAT  AbpXKaBHU
noMoLUn 3a MnpPou3BOACTBOTO Ha
KpaBe MJ/ISKO N pasMepbT Ha Tesu
NMOMOLLWY Ha TOH MJISIKO € NO-BUCOK
camo BbB ®PUHMAHOMA WU € MOYTU
KO/IKOTO B YHrapus; 4eTBbpToO,
KpaBeTo MNAKO B bbnarapusa e c
nonoxuteneH HJA 3a pasnuka ot
Yexua, EcToHusa, Cnosakua n np.
CTpaHu, KOUTO peanusunpart 3arybu
Npv 3HAYMTEsTHO MO-BMCOKA NPOAYK-
TMBHOCT Ha cTajara; neTto, TeHAEH-
umMATa e KbM 3HauUTesIHO HapacTBa-
He Ha HJ, wecTto, okono 90% ot
KO/IMYEeCTBOTO Ha Mpou3BeneHOoTO
MJ/IAIKO € B CTONaHCcTBa C NosioxuTe-
neH 6pyTeH goxon; ceamo, MKOHO-
MUYECKUAT HETEH [0XO0A € oTpuua-
TesfeH, HO cnejBa fa ce uma npeg-
BUA, 4Ye Taka u3uncneHara cebe-
CTOMHOCT BK/IlOYBA CamMO [bpXas-
HATE NOMOLUM 3a MJIAKO, HO He U
oCTaHa/iMTe cybcuaunn, KOUTO CTO-
naHcTBaTa C M/IeYHU Kpasu nosyya-
BaT. Hakpada, gaHHuTe 3a eppute
cTonaHcTea B Yexua n Cnosakuga ca
ybeauTenHn 3a Huckata edqekTus-
HOCT Npu TakbB mMaLLab.

MpOoAYKTUBHOCT, Ce6ecTOMHOCT
M [OXOAHOCT Ha cTonaHcTBaTta no
rpynu cropepg, 6posi Ha XUBOTHUTE U
MeCTOMNO/IOKEHNETO Ha CTOMaHcTBaTa

Noteworthy are several facts:
first, Bulgaria has the Ilowest
average cow milk yield per head in
the EU (3 188 kg), which
continues to decrease, second,
availability of forage crops area
per LSU in lItaly, Spain and others
is lower than in Bulgaria but milk
yield is twice as high; third,
Bulgaria is among the few
countries that provide state aid for
production of cow's milk and the
amount of such aid per ton of milk
is higher than most except Finland
and about the same as in
Hungary; fourth, cow's milk in
Bulgaria is with positive NI unlike
the Czech Republic, Estonia,
Slovakia, and the like countries
incurring losses despite
significantly higher productivity of
herds; fifth, the trend is toward a
significant increase in NI; sixth,
around 90% of the quantity of milk
is produced in the farms with
positive gross income; seventh,
economic net income is negative,
but we should acknowledge that
calculated cost includes only aid
for milk, but no other subsidies
farms with dairy cows receive.

Finally, data for large farms in the
Czech Republic and Slovakia are
persuasive for the low efficiency
on such a scale.

Productivity, cost and
profitability of farms in groups
according to number of animals
and location
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Mne4dHu KpaBu

Ha ®urypa 7 ca npeacraBeHu
cTonaHcTteata C pasmep 10-50
KpaBu B TMOCOYEHUTE Tpu TUNa
palioHn Ha cTpaHaTta.

Dairy cows

On Figure 7 are presented
farms with herd size from 10 to 50
cows in the three types of regions
in Bulgaria.
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Kpasu, 2012 .

Fig. 7. Structure of Gross output of farms with 10-50 dairy cows, 2012
M3TouHMK: AHKeTa Ha C3CU, M3X, 2012 / Source: FADN survey, MAF, 2012

CronaHcTBaTa B MMaHUHCKUTE
palioHn peanusvpart noaoXuTeneH
HO nopagn TOBa, 4Ye cybcumannte
nokpusar 3aryéburte. OcTtaBawuaAr
HJ cpepHo Ha cTtonaHcTBOo e 15
X.JIB., KOETO € [OoCTarbyHO 3a
npexuBsBaHe Ha cTonaHcTeaTa, HO
Bb3MOXHOCTTA 3a WHBECTULMU €
orpaHuyeHa. JoxoauTte 3a cTonaH-
cTBaTa B [ApyrM Heobnarogetes-
CTBaHW panioHM 3aemaT cpegHo
MACTO, KaTo ca MO-BUCOKM OT CTO-
naHcTBara B N/IaHNHCKUTE paioHn 1
MO-HUCKWU, OT Te3n B pPaBHUHHUTE.
Pasnukata e oT nopsaabka Ha 5-7
X.J1B. Ha CTOMAaHCTBO.

Holdings in mountain areas
realize positive NI because the
subsidies offset losses. The
remaining NI per average farm is
15 thousand levs, which is enough
for survival of the farms, but the
opportunities for investments are
limited. Holdings incomes in other
disadvantaged areas occupy a
place in the middle. They are
higher than farms in mountain
areas and lower than those in
flatlands. The difference is in the
range of 5-7 thousand levs per
farm.
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Cyébcuamnte ca Wu3paBHEHU
3a cTonaHcTBata B pPaBHUHHUTE U
B ApyrM HeobnarogetencreaHu
panoHn. HopmaTta Ha peHTabwun-
HOCT, KakTo n H/[, e Hai-Hucka B
NNaHWHCKATE W Hali-BUCOKA B
paBHWHHUTE paioHn (Tabnuuya 2).

Subsidies are levelled for the
farms in the flatlands and in other
disadvantaged areas. The ROR
and NI are the lowest in the
mountain and highest in flatland
areas (Table 2).

Tabnuua 2. Pa3xoam n goxoan Ha XXE B ctonaHcTBarta ¢ pas3mep 10-50 kpaBu
Table 2 Costs per LU in farms with herd size 10-50 cows

PaiioHn CpepeH CpepgeH Pasxogn Ha HA cbe Cy6bengmm  Hp cbe Hp 6e3
Regions 6poini  6poin XKE XKE, nB.  cybempgum Ha Ha XE, nB cybecuaun,  cybecuauu,
Kpasu Average Costs per XXE, nB. % %
Average number LU, NI with Subsidies ROR with ROR without
number LU levs subsidies per  per LU, subsidies, % subsidies, %
cows LU, levs levs.
PaBHWHHK
Flat lands 27 35 1524 77 511 51% 18%
MnaHvHCcKn
HeobnarogetencTeaHn 22 29 1958 526 913 27% -20%
Mountain LFA
Apyrn
HeobnarogetencTeaHn 23 31 1681 727 584 43% 9%
Other LFA

M3TouHmK: AHkeTa Ha C3CW, M3X, 2012 / Source: FADN survey, MAF, 2012

OBLEe-ManKu

Hai-echekTuBHUTE cTOMaHCTBA
c pasmep 10-300 oBue-maiiki ca B
MIaHUHCKATE  pailioHu,  nopaau
3HaYUTEsTHO NO-BUCOKUTE CybCuaunn,
KOUTO MnoslyyaBaTr B CpaBHEHME CbC
cTonaHcTBara B paBHUHHUTE
paioHn. HJ, cbc cybemanm cpegHo
Ha CTONAHCTBO B MNAHUWHCKUTE
palioHn e 6,130 ABa NbTU NO-BUCOK
(25 x.nB.), pokato 6e3 cybcuann
cTonaHcTBara B paBHUHHUTE
palioHn noslydyaBaTt TPUKPATHO MO-
Bucok HA, (cpur.8).

B apyrute HeobGnarogeten-
CTBaHW parioHn cTonaHcTBara B
Tasu rpyna peanusupar HJ, uviito
eQNHCTBEeH M3TOYHMK ca cybcuamu-
Te, 6e3 TAX Ta3u rpyna ctonaHcTsa
He Buxa npexvsenu.

Ewes

The most efficient farms are
from 10 to 300 ewes in size in the
mountain areas, due to
significantly higher subsidies they
receive compared to farms in the
flatland areas. NI with subsidies on
average per farm in mountain
areas is nearly twice as high (25
thousand levs), while without
subsidies farms in flatland areas
receive NI three times higher
(Figure 8).

In other LFA farms in that
group realize NI whose only
source are subsidies, without
these the group would not have
survived.

12
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Fig. 8. Structure of Gross output of farms

with 10-300 ewes, 2012

M3TouHMK: AHkeTa Ha C3CU, M3X, 2012 / Source: FADN survey, MAF, 2012

Hopmata Ha peHTabunHocT
3a CTonaHcTBarta B pPaBHUHHUTE
palioHn nokasBea, Ye Te U3nos3sar
no-gobpe pecypcute B cpaBHeHME
C OCTaHanuTe rpynu, TbiA kaTo Npu
3Ha4YUTEsNIHO MO-MaTbK pasmep Ha
cybenamm n HA, nmat oTHOCUTENHO
BMCOKa goxogHocT (Tabnmua 3).

The ROR of farms in flatland
areas shows they make better use
of resources than other groups
because with a significantly lower
amount of subsidies and NI they
have a relatively high yield (Table
3).

Tabnuua 3. Pasxoam n goxoam Ha XXE B ctonaHcTBarta ¢ pasmep 10-300 oBue

Table 3. Costs and incomes per LU in farms with herd size 10-300 sheep

PaiioHn CpepeH CpepeH Pasxogn HAcbc  Cybengum  Hp cbe Hp 6e3
Regions 6poii 6poi Ha XXE, cy6cuamm Ha )XE, cyb6cuaun, cybemanm,
oBUe XE nB. Ha XXE, nB. NB. % %
PaBHVHHK / Flat lands 126 19 827 712 322 86% 47%
MnaHunHckn / Mountain 136 20 1292 1297 1169 100% 10%
Apyrw HeobnaropeTeNCTsaHu 164 25 1588 414 776 26% -23%

Other LFA

M3TouHMK: AHkeTa Ha C3CU, M3X, 2012 / Source: FADN survey, MAF, 2012

N3TouHMuM Ha cybcugmpa-

Sources of subsidies for

He B cTomnmaHcTBata C MJsiedHu | farms with dairy cows and ewes

KpaBu 1 oBLE
MpucbeamHasaHeto KbM OO6-

13
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LWMA eBponenckn nasap fosege A0
NOHMKaBaHe Ha KOHKypeHTOCMnoco6-
HOCTTa Ha 6b/IrapckoTo 3emMesenve.
OuenaBaHeTo Ha cTOMnaHcTeara e
Bb3MOXHO eIMHCTBEHO C noAkpena-
Ta no OCIl n 4pe3 HauMoOHas/THUA
6ropkeT. durypa 9 n 10 oTtpasssar
HapacTBaHeTO Ha OCHOBHUTE Tpynu
cyoemamm cnpsamo 2007 r. MNpu kpa-
BUTe Te HapacTeaT 6.5 NbTu, a npu
oBuete 9 NbTU. MHOrO CbLECTBEHO
e cybcugmpaHeto no NMPCP, ocobe-
HO npu oBsueTe, kouTto npes3 2007 .
He ca nosyyaBaslv Takasa nogxpena.

BHMMaHMe 3acnyxaBa 3Hauu-
TENHUAT A4 Ha ,Apyro nognomara-
He” nNpu KpaBuTe, KOMTO HaaBMLLAaBa
AenbT Ha cybcnannte 3a XMBOTHM.
Heobxooumo e pasxoauTe 3a Apyro
nognomaraHe pa ce adanusupar
JOMB/HUTENHO W [a Ce HaMasiAT,
Tbil KATO OBMKHOBEHO B Tasu rpyna
Ce MOCTaBAT He3HauyuTeNIHN pasxo-
AW, YMATO CTOMHOCT He ce npocne-
[AsBa UHOMBUAYaANHO.

European market has led to a
deterioration in the
competitiveness  of  Bulgarian
agriculture. The survival of the
farms is possible only with support
from CAP and national budget.
Figure 9 and 10 show the increase
of the main groups of subsidies
compared to 2007. As for cows,
they increased 6.5 times and 9
times for sheep. Very significant is
subsidization under RDP,
especially for sheep that in 2007
did not receive such a support.

Attention deserves significant
share of "other support” for cows
which exceeds the share of
subsidies for animals. It is
necessary the other support cost to
be analyzed further and to be
reduced. In that group are usually
placed minimal costs whose values
are not monitored separately.
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n3BO4U

EdektnBHOCTTA Npn cTOnaH-
cTBata C M/ie4yHu KpaBu 6e3 cyb-
cMann Hamanssa. HeTHUAT goxopg,
HapacTBa B pe3y/sitar OT YCKope-
HUS TeMN Ha yBesiMYeHne Ha cyb-
cuanuTe, BBIMPEKU W3KNHYUYUTESTHO
HucKarta cpegHa M/IeYHOCT.

OcBeH HauuoHasHUTE gonna-
WaHus, cTonaHcTBata C MJ/IEYHU
KpaBu nonyyasar cyocuamm oT 3Ha-
yuTeneH 6poil Apyrn U3TOYHULM MO
nbpBn cTbN6 Ha OCI wn TMPCP.
HauuoHasiHuTe gonnatwiaHnsa Ha TOH
M/NIAKO B Hawarta cTpaHa ca Mo-
BMCOKWN B CpaBHeHWe C no-ronamara
yact ot ctpaHute ot EC. Hartpyn-
BaHe Ha cybcuauu B cTOnaHcTearta
3aTpygHsBa oueHkata Ha epekta oT
BCEKMN OT MexaHu3MuTe 3a nognoma-
raHe NooTAesHO.
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CONCLUSIONS

Efficiency of farms with dairy
cows without subsidies decreased
compared to 2007. Net income
grew as a result of the accelerated

rate of increase of subsidies,
despite extremely low average milk
yield.

In addition to national

payments, farms with dairy cows
receive subsidies from a number of
other sources as the first pillar of
CAP and RDP. National payments
per ton of milk in our country are
higher in comparison with the
majority of EU member states.
Accumulation of subsidies in the
farms makes it difficult to assess
the effect of each support
mechanism separately.



CTtonaHcTBata C M/IEYHWN Kpa-
BM pPas3nofiOKeHN B MNAaHUHCKUTE
parioHn peasm3npar Mo-HUCHK He-
TEeH [0X04 B CpaBHEHWe C ocTaHa-
NUTe parioHun, BbNpeKn ye cybenam-
paHeTo CpefHO Ha CTOMaHCTBO € No-
BWCOKO.

CTtonaHcTBaTta C M/IeYHU OBLIE,
pa3nosioXeHn B MaHWHCKATE palio-
HU MaT NONOXUTENIEH HETEH A0XO0A
6e3 cyocmamun. MNMopagm 3HauNTENHO
No-BMCOKNS pa3mep Ha cybcuampa-
He, 0cOBeHO CrnpsiMo cTonaHcTBara
B paBHUHHWTE paiioHKn, Te peasin3n-
paTt Hali-BUCOK HEeTeH [0X0f4, KOWTO
[OCTUra HMBOTO Ha roBeAOBbAHUTE
CTonaHcTBa.
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Holdings with dairy cows
located in mountain areas realize
lower net income compared to
other regions, although subsidies
on average per holding are higher.

Farms with ewes located in
the mountain regions have a
positive net income  without
subsidies. Due to significantly
higher amount of subsidization
especially relative to farms in
flatland areas, they realized the
highest net income, which reached
the level of cattle farms.
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PE3OME

Llenta Ha u3cnegsaHeTo e ga ce
YCTaHOBW XUMWUYHUSA CbCTaB U Gronoruy-
HaTa CTOMHOCT Ha NpoTeMHa Ha M/IAKOTO
oT oBUe OT nopogute Lluraiicka n Kapa-
KayaHCka M Ha [J06GUTOTO arHewko Meco
oT TaxHuTe F1 kpbcTockn ¢ Aacu. [po-
yyeHa e M/IeYHOCTTa Ha [Be rpynu osLe-
mavikn (Llvraii n KapakavaHcka) ¢ arHeta
KPBCTOCKM Ha ABacu crief, oarsaHe [o
ABymeceyHa Bb3pacT. OnpegerneHn ca
KayecTBeHuUTe napamMeTpyu Ha MASKOTO U
MECOTO, KaKToO M aMWUHOKUCESIMHUA UM
CbCTas.

YcTaHOBEHO €, Ye MASAKOTO Ha
KapakayaHckuTe oOBUe € C MO-BUCOKM
CTOMHOCTM Ha cyxo BewlectBo (p<0.05),
npotenH (p<0.05), HekaseuHeH O6enTbk
(p<0.01) n kazeuH. Mo- BUCOKO CbAbpPXKa-
HMe Ha CyXO BeLWecTBO M MNPOTENH ce
oTyMTa B Npobara arHelKoTo Meco B3eTa
oT m. Longis. dorzi, npu KpbCTOCKUTE Ha
KapakakayaHckaTa nopoga.
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SUMMARY

The aim of the present study is to
found the chemical and biological value of
milk protein of Tsigai and Karakachanska
sheep breeds and lamb meat obtained
from their F1 crossbreeds of Awassi. The
milk yield was studied of two groups of
ewes of Tsigai and Karakachanska
breeds with crossbred lambs of Awassi,
after lambing until two months old. The
quality parameters of milk and meat were
found, as well as their amino acid
composition.

It was found that the milk of
Karakachanska sheep breed had higher
values of dry matter (p<0.05), protein
(p<0.05) and NCP (p<0.01) and caseine.
There was a tendency for a higher
percentage of dry matter and protein in
the sample of lamb meat of
Karakachanska crossbreeds, taken from
m. Longis. Dorzi.



MNsAKOTO Ha kapakayaHCKuTe oBLe
€ C MO-BMCOK MPOLEHT Ha aMWHOKUCEe -
HUTE acnapTvHOBa W ryTammMHOBA Kuce-
JNINHY, KaKTO U UMKINYHUTE aMUHOKUCENN-
HN TUPO3UH N XUCTUAMH. CbabpXaHNeTo
Ha aMWHOKMCENWHW B MeCOTO Ha [BeTe
rpynu arHeta e ¢ O6/IM3KM CTOMHOCTU C
U3K/IIOYEeHUEe Ha aMUHOKUCENMHUTE (heHu-
nanaHvHu, apruHuH 1 TUPO3WH, KOUTO ca
C MO-BMCOKM CTOMHOCTY B KapakayaHCKOTO
Meco.

B 6enTbynMHUTE Ha MNSAKOTO € Mo-
BMCOK NpoLeHTa Ha MOHOaMWHOAMKap6o-
HOBWTE KMCENWHW yyacTBalin B a30THUA
06MEeH Ha KneTkuTe, AoKato B MEcOoTO C
npuopuTeT ca MOHOAMWHOMOHOKap6OHO-
BUTE, B KOWUTO BfM3aT He3aMeHumuUTe
cApochbAbXalwnute M apoMaTHW aMUHO-
KNCENUHWN.

XUMUYHUA MHOEKC Ha MSKOTO U
MecOTO ¥ Mpu ABeTe rpynu oBLe e cpas-
HUTENIHO BUCOK — CbCTaB/IfABA CbOTBETHO
66.9 n 74.6% npn mnaakoto n 82.9 wu
85.1% npu mecoTo Ha F1 kpbcTockuTe,
BC/Me[iICTBME MO-BUCOKUTE KOHLEHTpauum
Ha METWOHMH W UUCTUH B CbOTBETHUA
npoAykT. buonornyHara CTOMHOCT Ha MAs-
KOTO, € CbOTBEeTHO 87.9 n 97.4%, n npu
MecoTo oT F1 KpbCToCkM € — 89.8 1 91.6%.

KnouoBn aAymn: MISAKO, Meco,
XUMUYEH CcbCTas, aMUHOKNCESTUHU,
6unornyHa CTomHocT

YBO/],

KonmyecTtBoTO Ha M/eyHuTe
MPOTENHWN, KAKTO U TEXHUS aMUHO-
KACENMHEH CbCbTaB ca [06pe
MPOYYEHN NPU Pa3IMYHUTE BUAOBE
XUBOTHU. Pasnuuuata mexay Bu-
[loBETe B KO/IMYECTBOTO Ha Mpo-
TEeMHa W XMMWYEH CbCTaB, ce
BNUSIE OT XPaHUTESTHUTE W3UCKBA-
HUS Ha MaslkuTe, B Pas3/IiMKNTe B
CneapoaunsHUs TEMMN Ha pacTex,
eTan Ha 3psocT, TeNecHUs Cbe-
TaB Npu paxaaHe, BUSHUETO Ha
OKO/MHaTa cpepaa u ap.
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The milk of Karakachanska sheep
breed had a higher percentage of aspartic
and glutamatic acid, as well the cyclic
group of amino acids, such as tyrosine
and histidine. The content of amino acids
in the meat of both groups of lambs had
similar values, with the exception of amino
acids, such as phenylalanine, arginine
and tyrosine, which had higher values in
Karakachanska meat.

Higher was the percentage in milk
protein of monoaminodicarbonic acids,
which were involved in nitrogen exchange
of cells, while in meat monoaminomono-
carbonic had priority, including the
essential sulphur-containing and aromatic
amino-acids.

The chemical index of milk and
meat for both groups of sheep was
relatively high, as it constituted
respectively 66.9 and 74.6% for milk and
829 and 85.1% for meat of F1
crossbreeds, due to higher concentration
of methionine and cysteine in the
respective product. Biological value of
milk, obtained from sheep, was
respectively 87.9 and 97.4%, and for meat
from F1 crossbreeds was 89.8 and
91.6%.

Key words: milk, meat, chemical
composition, amino acids, biological
composition

INTRODUCTION

The amount of milk proteins
and their amino acid composition
are well studied in different animal

species. Differences among
species in protein amount and the
chemical composition are
influenced by nutritional

requirements of small animals, the
differences in the postnatal growth
rate, the stage of maturity, the
body composition at birth, the
influence of environment etc.



NHTepecbT KbM M/IEYHUTE
6enTbyYMHM ce cBbp3Ba C 6MOI0-
rmyHara u xpaHuTenHa UM MbJIHO-
LEeHHOCT WAW CTeneH Ha 3anbp-
aHe Ha asota B Tan0T10 ([ayes,
1995). CpaBHsiBalikn aMWHOKKCe-
JIMHHNA CbCTaB Ha MJISKOTO OT
KapakauaHckn n Lluralickm osue,
(Muxainosa n agp., 2006) yctaHo-
BABAT MO-BMCOKO CbAbpXXaHWe Ha
NPOJIVH, Ba/IMH U U30/1EBUMH, Taka
KakTo W Mno-BMcOka 6uonornyHa
CTOMHOCT Npu NbpBaTa nopoja.

MecHUTe MpPOTEMHN CbLUO
CNy)XaT KaTto BaXKeH W3TOYHMK Ha
eHeprns N HesaMeHVMWN aMUHOKK-
Ce/IMHN 3a Xoparta HO B MO KbCeH
eTan OT XuBoTa WM. KayecTBOTO
Ha MecoTo Q[0 ronsgma cTeneH
3aBMcM OT CMWIaemocta Ha
npoTeunHa, 3aLloTo, 3a Aa npemMuHe
npes3 cTeHarta Ha TbHKUTE YepBa U
[a HaBnda3aT B KPbBHUA MOTOK,
npotenHuTe TpsAbBa pa Obaar
pasbuTm Ha aMUHOKUCESIMHU W/n
MaUTku nentugn. Masko ce 3Hae 3a
edpekTa Ha  OKucnsABaHe  Ha
npoTeMHn OT Meco U TAxHaTa
ycBosieMocT (Santé-Lhoutellie et
al., 2008). Cnopepg Hofman et al.
(2001) cbAbpXaHMEeTo Ha aMuHO-
KACENUHN B MECOTO He 3aBucu OT
paiioHa Ha oTrnexaaHe u oT nona
Ha XNBOTHUTE.

Llenta Ha n3cnenBaHeTo e ga
Ce YCTaHOBM XMMWUYHUSA CbCTaB U
6uosiormyHarta CTOMHOCT Ha npo-
TeMHa Ha MNAKOTO OT OBUEe OT
Linralicka n KapakadaHcka nopogu
M Ha OOOUTOTO arHewko mMeco OT
F1 kpbcTOCKM C ABacu.
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The interest in milk protein is
associated with their biological and
nutritional value or the nitrogen
retention degree in their body
(Gachev, 1995). Comparing the
amino acid composition of milk
from Karakachanska and Tsigay
sheep breed (Mihailova et al.,
2006) found a higher content of
proline, valine and isoleucine, as
well as a higher biological value of
the first breed.

Meat proteins also serve as
an important source of energy and
essential amino acids for humans
but at a later stage of their lives.
The quality of meat largely
depends on protein digestibility
because proteins must be broken
down to amino acids or small
peptides in order to pass through
the intestinal wall and to enter into
the blood stream.

Little is known about the effect of
oxidation of proteins from meat
and their absorption (Santé-
Lhoutellie et al., 2008). According
to Hofman et al. (2001), the
content of amino acids in meat
does not depend on the area of
breeding and sex of the animals.

The aim of the present study
is to found the chemical and
biological value of milk protein of
Tsigai and Karakachanska sheep
breeds, and lamb meat obtained
from their F1 crossbreeds of
Awassi.



MATEPWNAN N METO4WA
MpoyuBaHeTo ce npoBefde C

ABe Tpynu OBUe C arHeta B
UMraiickoTo K1 KapakayaHCKOTO
ctaga Ha WIMX3 - TposH. Bbe

BCAKa rpyna 6sxa BK/IOYEHWN Mo 6
MBXKN arHeta F1 KPbCTOCKM Ha
ABacu C MaiknTe, U3paBHEHM MO
Terno N TMn Ha paxgaHe. XXMBOTO
Terso Ha  arHetara  bewe
perncTpupaHo npu paxgaHe n Ha
BCEKN 15 gHWM [0 Kpas Ha onuTa.
Maiknte ce oTrnexgaxa 060pHO-
nacuwiHoO npes Meceuute cnep
oarBaHeTo, nogxpaHBaxa ce CyT-
PUH 1 Beyep C rpyo cypax, a npes
AeHs Ha nawa. OnuTHMA nepuopg,
npoaw/mkn 78 pHU. B Kpasa Ha
onuta OT [BeTe TPynu MbXKM
arHeta 6sxa 3aknaHu no 3 6pos 3a
KnaHndyeH aHami. OT  BCAKO
3aKnaHoO >KMBOTHO 6saxa B3eTu
npo6w meco oT m. Long. dorzi 3a
n3cnefiBaHe Ha KayeCTBEHUTE My
nokasatesnu.

ArHeTaTa crnef, ceaMUAT AeH
ce nogxpaHeaxa CbC CTapTepHa
CMecka B CbCTaB: LapeBuua,
chbHYyornegos wpot  (Cr133%),
nweHnya, NweHnYeHn Tpuun, cCoes
wpot (CMN 46.5%), kpepa, [o6aBku
N NpemMuKcn. XpaHutenHarta CTOW-
HOCT Ha cTapTepHaTta CMecka e:
Cyxo BeulectBO — 89.7%, cypos
npoTenH 16.49%, MasHWHU
2.13%, cypoBU BNaKHUHU — 7.2%,
nenen — 6.71, kanumi — 1.19%,
doccop — 0.49%, wmarHeswui
0.21%, HaTtpuii — 0.34%.

Mo Bpeme Ha 603ailHNS
nepuoa 6ewe nposegeHa
KOHTpO/s1la Ha MJIeYHOCTTa Ha OB-
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MATERIAL AND METHODS

The survey was conducted
with two groups of sheep with
lambs from Tsigai and Karakachan
sheep flocks of RIMSA - Troyan.
Each group included 6 male lambs,
F1 crossbreeds of Awassi breed
with their mothers, evenly matched
in weight and type of birth. Live
weight of lambs was registered at
birth and every 15 days until the
end of the trial. Mothers were barn
raised and pasture breeding during
the months after lambing, as they
were fed with harsh fodder in the
morning, and they were grazing
during the day. The experimental
period lasted 78 days. At the end
of the experiment, 3 male lambs
were slaughtered from both groups
for analysis. From each
slaughtered animal were taken
meat samples form m. Long. dorzi
to study its quality indicators.

Lambs were fed with a starter
mixture after the seventh day,
consisting of: corn, sunflower meal
(SM 33%), wheat, wheat bran,
soybean meal (SM 46.5%), chalk,
supplements and premixes. The
nutritional value of the starter
mixture is: dry matter — 89.7%,
crude protein — 16.49%, fat —
2.13%, crude fiber — 7.2%, ash —
6.71 calcium 1.19%,
phosphorus— 0.49%, manganese —
0.21%, sodium — 0.34%.

During the suckling period, a
control of milk yield of ewes was
conducted. The basic chemical



uete mMarku. OCHOBHUAT XMMWUYEH
CbCTaB Ha MNAKOTO Oelle onpe-
peneH Ha Milko-skan 133B. W3-
cnefBaHuMATa Ha KayecTBeHarta
XapakTepucTka Ha NpobuTe mMeco-
TO NO CbOTBETHUTE MoOKasaTenn ce
n3BbpLUIMXa Ha anapar FoodSkan.
3a onpegensHe Ha amMUHOKMCENN-
HUTE Ha 00WmMA 6eNTbK Ha MNSAKO-
TO N mecoTo OGelwe un3nNos3BaH
NPUHUMMBT Ha MNOHOOOMEHHa KO-
JIOHHa Xpomartorpadgumsa. 3a Tasu
uen npobara ce obpaboTBa upe3
Kucena xugposnausa ¢ 6 n pastsop
Ha cosiHa kucenuHa npu 110 °C 3a
24 vaca. Pa3TBapAHeTO Ha ocTa-
ThbKa e M3BbpLUEHO B 6ydep ¢ pH
2.2. Capocbabpxawmrte aMUHOKN-
ceMHu (METUOHMH U UUCTUH) 6axa
onpeneneHn cref OK/ACNeHue Ha
npobaTta cbC CMec OT BOLOPOAEH
MPeKnC 1 nepmpasByeHa KncesimHa.
Pa3genaHeTo Ha oTAe/iHUTE amu-
HOKMUCENMNHN (C M3K/NIYEeHNe Ha
TpuntohaH) 6e U3BLPLIEHO Ha
AmuHoaHanuszaTtop (Amino Acid
Analyzer T 339M Mikrotehchna—
Praha), a konm4yecTBoTO UM bGelue
N34YMCNEHO NO TEXHUS eNnyaLuOoHEeH
06eM 1 cTaHfapTHa cmec.

MonyyeHnute pgaHHM  6sxa
06paboTeHn upe3 BapuauMoHHO
CTaTUCTUYECKN MeToaM Ha
Statistika for Windows (Release.
4.3. Stat. Soft. Inc., 1994).

PE3YNTATU N OBCbXXOAHE
MnakoTo Ha KapakayaHCKU-

Te 0BUE € C MNO-BUCOKM CTOMHOCTH
Ha cyxo BellecTBO (p<0.05), npo-
TenH (p<0.05), HKB (p<0.01) un
kazenH (Tabnuuya 1). Mo oTHOLWe-
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composition of milk was
determined by Milko-skan 133B.
Studies on quality characteristics
of the meat samples according
relevant indicators were performed
on apparatus FoodSkan.

To determine the amino acids to
the total protein of milk and meat
was used the principle of ion
exchange column chromatography.
For this purpose, the sample Bac
treated by acid hydrolysis with 6 n
hydrochloric acid solution at 110
°C for 24 hours. Dissolving of
residue was carried out in buffer
with  pH 2.2. Sulfur-containing
amino acids (methionine and
cysteine) were determined after
oxidation of the sample with a
mixture of hydrogen peroxide and
performic acid. Separation of the
individual amino acids (except
tryptophan) was performed on
Aminoanalizator  (Amino  Acid
Analyzer T 339M Mikrotehchna-
Praha), and their quantity was
estimated by their elution volume
and standard mixture.

The data obtained were
processed using variation
statistical methods Statistika for
Windows (Release. 4.3. Stat. Soft.
Inc., 1994).

RESULTS AND DISCUSSION
Milk  of Karakachanska
sheep breed had higher values of
dry matter (p<0.05), NCP (p<0.01)
and caseine (Table 1). There was
the same tendency for the content



HMe Ha MeCcOTO Ha KPpbCTOCKUTE ce
yCTaHOBsIBa CblyaTa TeHAEHUMS 3a
CbAbPXAHMETO Ha CyxX0 BEeLWEecTBO
N NPOTEMH — Te ca C NO-BMCOKM
CTOMHOCTM B CpaBHEHME C MEcOTO

of dry matter and protein in meat of
crossbreeds — they had higher
values as compared with the meat
of Tsigai crossbreeds.

Ha Lijyraiicknte KpbCTOCKM.

Tabnmuya 1. XMMMyeH CbCTaB Ha OBYE MJISIKO N arHewKo Meco
Table 1. Chemical composition of sheep milk and lamb meat

Mopopa/Breed Mnsko/Milk Meco/Meat

CyXx0 BeLLecTBo MpoTeunH KaseunH HKB Cyxo0 BeLLecTBO MpoTteunH

Dry matter Protein Caseine NCP Dry matter Protein
% % % % % %
X+Sx X+Sx X+Sx X+Sx X+SX X+SX

Linraii
Tsigai 15.93+0.43 5.25+0.13 4.00+0.22 |1.35+0.01 23.56+0.74 20.59+0.45
| rpyna/group
KapakayaHcka
Karakachanska 17.83+0.57 5.89+0.25 4.45+0.26 |1.49+0.04 23.93+0.45 20.75+0.62
Il rpyna/group

[aHHNTe 3a cpefHuTe CTOW-
HOCTU Ha aMWHOKUCEJIMHHUSA CbC-
TaB Ha GeNTbUMHUTE Ha M/ISKOTO
M 3a [BeTe rpynu OBLE ca Moka-
3aHu Ha Tabnuua 2. benTbUnHUTe
Ha MAAKOTO OT KapakayaHckarta
nopoja ca c fno-BNCOKO CbAbpxa-
HMe Ha acnapTuHOBa W rnyTamu-
HOBa KWCE/IMHW CbOTBETHO MpU
p<0.05 u p<0.01 B cpaBHEHue C
uuraickata nopoga osue. HesHa-
YUTE/IHO MO-BUCOKN Ca CTOMHOCTYU
Ha TPEOHWH, anaHvH, NenuuH, u
N30MeliLnH B M/IAKOTO Ha Kapaka-
yaHckute oBue (p>0.05). N3BecCT-
HO e, Ye [BeTe aMUHOKUCEIUHU —
acnaptTuHosa W  r/ytTammHoBa
KncennHn nogobpsasar oyHKLUMO-
HMpaHeTo Ha Mo3bka. OCBEH ToBa
CblUNTE Te3n  aMUHOKUCESINHU
B/IN3aT B CbCTaBa Ha Xena3oChb-
Abpxawmte nentngmn Storcksdieck
et al. (2007).

Data for the average values
of amino acid composition of milk
protein for both groups are shown
in Table 2. The milk proteins of
Karakachanska sheep breed had
a higher content of aspartic and
glutamatic acids, respectively at p
<0.05 and p <0.01 compared with
Tsigai sheep breed.

The values of threonine, alanine,
leucine and isoleucine in milk of
Karakachan-ska sheep breed
were isignificant-ly higher. 1t is
known that the two amino acids —
aspartic and glutamatic acids
improve brain function.

Moreover, the same amino acids
are in the composition of
ferruginous peptides (Storcksdieck
et al., 2007).
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Tabnuua 2. AMMHOKMCENIVHN B OBYE MJ/ISIKO U arHeLIKO Meco
Table 2. Amino acids in sheep milk and lamb meat

AMWHO KUCeNNHN Mnsiko/Milk Meco/Meat
Amino acids Lnraii KapakauyaHcka Liurain F1 kpbcTOCKM KapakavaHcka
% Tsigai Karakachanska Ha ABacu F1 kpbcTockm Ha ABacu
Tsigai F1 crossbreeds Karakachanska F1
of Awassi crossbreeds of Awassi
x+ SX X+ Sx 1 rpyna/group 2 rpyna/group
AcnapTuMHOBa K-Ha 0.386+0.020 0.446+0.011* X+ Sx X+ Sx
Aspartik acid
TpeoHuH 0.222+0.013 0.239+0.007 2.02+0.06 2.03+0.05
Threonine
CepuH/Serine 0.217+0.005 0.229+0.006 0.70+0.03 0.73+0.06
FnytammHoBa K-Ha | 1.143+0.074 1.441+0.035* 0.40+0.04 0.43+0.06
Glutamic acid
MponuH/Proline 0.512+0.029 0.503+0.029 4.22+0.21 4.06+0.07
Lincrenn/Cysteine 0.061+0.002 0.071+0.003* 1.06+0.08 1.13+0.03
CnnumH/Glycine 0.099+0.001 0.086+0.019 0.21+0.03 0.22+0.02
AnaHuH/Alanine 0.224+0.007 0.242+0.006 1.01+0.07 1.02+0.13
BanwuH/Valine 0.406+0.016 0.467+0.029 1.36+0.05 1.31+0.03
MeTnoHuH 0.080+0.013 0.077+0.005 1.12+0.04 1.15+ 0.06
Methionine
W3oneiuynH 0.288+0.005 0.320+0.010* 0.39+0.04 0.40+0.04
Izoleucine
NeliumH/Leucine 0.471+0.032 0.491+0.036 1.01+0.03 1.08+0.04
Tupo3suH/Tyrosine 0.227+0.005 0.261+0.006** 1.79+0.04 1.78+0.03
deHnnaHmH 0.254+0.012 0.265+0.015 0.46+0.02 0.57+0.04*
Phenylalanine
XuctnanH 0.183+0.007 0.282+0.015** 0.82+0.03 0.91+0.03
Histidine
NnsnH/Lisine 0.425+0.025* 0.316+0.037 0.78+0.08 0.65+0.15
ApruHuH/Arginine 0.200+0.006 0.267+0.025* 2.02+0.09 1.98+0.06
O6uo/Total 5.398 6.03 1.27+0.04 1.34+0.07
20.64 20.79
*p<0.05; **p<0.01
MNpn amunHokucenuHarta [INLKH, The percent of glycine

npoueHTa B M/SAKOTO € MO-BMCOK
npu uMramckaTa nopoga 6e3 aoka-
3aHa [40CTOBEPHOCT, AoKaTo CTOii-
HOCTM MpPWY METUOHUHA ca 6N3KK
npu asete rpynu osue. locneg-
HaTa yyacTBa B CMHTE3a Ha C/10XK-
HUTe nunngn n xonuHa. C gokasa-
Ha [OCTOBEPHOCT € CbAbpXKaHune-
TO Ha UMCTMH B MASAKOTO Ha
KapakayaHckaTa nopoga. Hawwnte
pe3yntatn OT OTYETEHUTE aMMHO-
KACENIMHN ca MO-BUCOKN OT Tes3Mu,
CbOo6OLWEeHN OT Mwuxaiinosa n Aap.
(2006) npu Uuraickn n Kapaka-
YaHCKMW OBLE C W3K/IKYEeHMe Ha

(amino acid) in milk was higher in
Tsigai breed without proven
reliability, while methionine values
were close in both sheep groups.
The latter is involved in synthesis
of complex lipids and choline. The
cystine content in  milk of
Karakachanska breed was reliably
proven. Our results of amino acids
were higher than those reported
by Mihailova et al. (2006) for
Tsigai and Karakachanska
Tsigayski sheep breed, with the
exception of the glutamatic acid.
The same authors reported
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rnytamMmHoBata kucenuHa. Colum-
Te aBTOpW OT4YMTaT 3HAYUTESIHO
NO-BUCOKN CTOMHOCTU 3a CAPOCH-
AbpXalwmTe aMUHOKACENNHN B MNSA-
KOTO Ha Liuraickun n KapakadaHCku
OBLE CbOTBETHO METMOHMH — 0.184
n 0.170mg% wv ruuH — 0.118 un
0.113 mg%, KoeTo cnopepn Hac ce
Ob/DKN HA CbCTaBa Ha nacuwiara
Ha KOWUTO ce OTrIexaaT XXMBOTHUTE.

AMUHOKUCENUHUTE  NEULVH,
n30NneiyMH 1 BasIMH, BAM3aT B
cbCTaBa Ha 6eNTbyYnMHUTE N Umart
B&XHO OMO/IOTMYHO 3HaYeHne 3a
XWBOTUHCKMA OpraHnsbm. Pasnu-
ynata mexgy rpynute ca MWHK-
MaslH1, HO B MNPEeuMyLLecTBO Ha
KapakayaHckute oBuUe. Hawwute
[AHHM Cca MHOro Mo-BUCOKN OT
ycTtaHoBeHuTe 0T Sabahelkheir et
al. (2012) BbB OBYEe MJ/IAKO —
cvotBeTHo 108.1, 724 wn 71.9
mg/g 06WOTO KONMYECTBO aMUHO-
KncenuHu.  LUuknunyHata  rpyna
aMUHOKNCE/IMHN, TUPO3UH U XUC-
TUAVH U3MbIHABAT (PYHUMOHaIHA
posiA B opraHM3ma, kKato TMpo3snHa
yyacTBa B CMHTE3a Ha XOpMOHa Ha
lwmToBMAHAaTA >Kiesa, CTumynupa
mMeTabonmama 1 (PyHKUMOHMpPaHe-
TO Ha HepsHarta cuctema. Cbabp-
XaHMeTo MM e NO-BUCOKO B M-
KOTO Ha KapakayaHckuTe o0BUE,
[0oKaTo amuHoKucenuHata gyeHu-
nanaHuH e ¢ 613K CTOMHOCTM
npwu AseTe nopoau.

InsnHa n aprnHnHa ca oc-
HOBHM aMWHOKUCESIMHWU, Tbil KaTo
CbAbpXaT [fABe amuHorpynu u
efHa kapbokcunHa, obcnyxsar
agpara Ha KIeTKUTe Ha XUBOTUH-
CKUA OpraHn3bM W Hali-Beye ca

significantly higher values for
sulphur-containing amino-acids in
milk of Tsigai and Karakachanska
sheep breed, respectively
methionine - 0.184 and
0.170mg% and glycine — 0.118
and 0.113 mg%, which we believe
is due to the composition of the
pastures on which the animals are
kept.

Amino-acids, such as
leucine, isoleucine and valine, are
in the composition of proteins and
have an important biological
significance  for the animal
organism. Differences between
groups were  minimal, but
Karakachan sheep breed had a
priority. Our data are much higher
than  those  established by
Sabahelkheir et al. (2012) in
sheep milk — respectively 108.1,
72.4 and 71.9 mg / g was the total
amino acids amount. The cyclic
group of amino-acids, tyrosine and
histidine fulfill a functional role in
the body, such as tyrosine is
involved in the synthesis of thyroid
hormone, and it stimulates
metabolism and functioning of the
nervous system. Their content was
higher in the milk of
Karakachanska sheep breed,
while the phenylalanine (amino
acid) was similar for both breeds.

Lysine and arginine are basic
amino acids, since they contain
two amino groups and one
carboxylic, they serve the nuclei of
cells of the animal organism, as
they are mainly responsible for
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OTrOBOPHM 3a MpaBU/IHUA pacTex
n dpopmupaHe Ha Koctute. AMu-
HOKMCEeNMHaTa apruHuH ykKpensa
MMyHaTa cuctema u feictea Chb-
Aopaswmpsasallo Ha KPpbBOHOCHU-
Te cbpoBe. [M0O-BUCOKM ca CTOW-
HOCTUTE Ha aMUHOKMCeNnHaTta
NIM3UH B MJIIKOTO Ha LuralickuTe
OBLE M Ha aprmHMH — B TOBa Ha
KapakayaHckute. Hawute pesyn-
TaTu Mo OTHOLWEHNE Ha CbAbpXa-
HMETO Ha JIM3UH ca 3HayMTesIHO
NO-HUCKN OT Te3n Ha TaHeB un ap.
(1986) npu oBUE OT MJ/IEYHU
nopoam (8.30 n 7.77 g/100g ). MNo-
6/M3KM [0 HawuTe CTOMHOCTM ca
0606LeHnTe OT AnekcueBa n ap.
(1986) 3a  amMMHOKUCENUHUTE
nm3nH (571 mg/100g MNAKko) w
apruHuH (206 mg/100g Mnsko).
[Mony4yeHnTe OT Hac pesynTa-
TV 3a OTAE/IHUTE aMUHOKUCESTMHU
B OBYETO MJIAIKO W OT [BeTe
n3nenBaHy rpynu ca no-BUCOKN OT
pesyntatute, yctaHoBeHn CrTaH-
yeBa (2002) npu BMCOKOM/IEYHA
nonynauns osue (19.03 g/l).
CpefHOTO cbAabpxaHue Ha
aMVHOKUCE/IMHHMA CbCTaB Ha Me-
COTO, I0OMTO OT arHeTa KPbCTOCKM
e oTpaseHo Ha Tabnuua 2. OT Hes
e BWAHO, Ye CTOMHOCTUTE MexXAay
OTAE/IHUTE  aMUHOKMUCENNHWU  ca
6/IM3KN NO CbObpPXaHWe N [OCTo-
BEpHa pas/vka He ce ycTaHOBSBa.
Mo-CbleCTBEHN  pas3/Muua  ce
yCTaHOBSIBaT B aMUHOKMCeNUHaTa
XUCTUAMH B MecoTo OT Lluraickm
KPbCTOCKM CnpsiMO KapakayaHCKu-
Te, HO pa3fniukara e HefocTarbyHa
3a [a ce peructpupa [oCTOBep-
HOCT Ha pe3yntatuTe. [ogo6Hu ca

proper growth and bone formation.

Arginine (amino acid) strengthens
the immune system and acts as a
vasodilator of blood vessels. The
value of lysine in milk of Tsigai
sheep was higher, as arginine was
higher in Karakachanska sheep.

Our results, regarding the content
of lysine, are significantly lower
than those of Tanev et al. (1986)
in sheep from dairy breeds (8.30
and 7.77 g/100g).

Aleksieva et al. (1986)
summarized closer to our values
for lysine (571 mg/100g milk) and
arginine (206 mg/100g milk).

Our results for the individual
amino acids in sheep milk from
both studied groups were higher
than the results of Stancheva
(2002) in a high milk yield sheep
population (19.03 g/l).

The average content of the
amino acid composition of meat of
crossbred lambs is shown in Table
2. It shows that the values among
different amino acids are similar in
content and there is no
reliable/significant difference. More
substantial differences  were
established in histidine (amino
acid) in meat of Tsigai
crossbreeds compared to
Karakachanska sheep, but the
difference is not enough to register
reliability of results. Similar results
were seen in the amino acids in
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pe3yntatute ¢ aMUHOKUCE/IMHUTE
npu MecoTO Ha KapakayaHckuTe
KPBbCTOCKUTE, MO OTHOLUEHWE Ha
dpeHnnanaHuH, apruHuMH n TUpO-
3MH, KbAeTO [OCTOBEpPHOCT €
oTyeTeHa camoO Mpu nocnegHara
amMmunHokucennHa npu p<0.05.

He3aBMCMMO OT pas/iMKUTe B
CbAbPXaAHNETO Ha aMUHOKNCESTMHU
B MJISIKOTO, MpeBbpHATM B Meco
Tesn pas3nuuua  ce HamasiaBar,
KOeToO e pedye, Yye HapacTBaHeTO
Ha  MyckynaTypara cTaBa Mo
onpejeneH HauvH U ce n3nonssar
camMmo onpenenieHn aMmUHOKUCENNHN,
He3aBUCMMO OT TOBa KakBo e
NMPUEeTO KaTo xpaHa.

Pa3nuknute wmexgy rpynure
aMWUHOKMCE/IMHN B MJ/IAKOTO Ha
Linralicknte n KapakadaHckn oBue
ca He3HaunTenHu (Tabnuua 3).

the meat of Karakachanska
crossbreeds, with respect to
phenylalanine, arginine and

tyrosine, wherein the reliability was
taken into account only at the last
amino acid at p <0.05.

Despite the differences in the
content of amino acids in milk,
these differences are reduced
when are turned into meat, which
means that the increase in muscle
becomes in a certain way and only
certain amino acids are used,
regardless of what is accepted as
food.

Differences between groups
of amino acids into milk of Tsigai
and Karakachanska breed and
minor (Table 3).

Tabnuua 3. Fpynu aMMHOKNCEINHU B OBYE MJISIKO M arHeLko Meco
Table 3. Amino acid groups in sheep milk and lamb meat

Mpynu Mnsko/Milk Meco/Meat
aMUHOKUCETUHM Linrait KapakayaHcka Livrain F1 kpbcTOCKM KapakayaHcka
Amino acid group Tsigai Karakachanska Ha ABacu F1 kpbCTOCKM Ha ABacu
% Tsigai F1 crosshreeds Karakachanska F1
of Awassi crosshreeds of Awassi
1 rpyna/group 2 rpyna/group 1 rpyna/group 2 rpyna/group
X+ SX X+ SX X+ SX X+ SX
He3aMeHUMU/x 3.521+0.092 4.099+0.167 12.02+0.58 12.13+0.41
Essential
3ameHuMn/Z Non- 1.769+0.084 2.002+0.129 8.62+0.39 8.68+0.49
essential
MAMK/Z MAMC 1.385 +0.060 1.470+0.052 9.27+0.74 9.60+1.07
MALK/Z MADC 1.529+0.094 1.886+0.047 6.24+0.27 6.10+0.12
MK/Z DAMC 0.625+0.031 0.678+0.062 3.29+0.06 3.32+0.06
LIAK/Z CAA 0.695+0.035 0.785+0.044 1.84+0.08 1.78+0.08

MAMK — MoHoaMuHoMoHokap6oHoBute / MAMC — monoaminomonocarbonic amino acids
MAJK — moHoamunHoankap6oHoBuTe kucenuuu / MADC — monoaminodicarbonic

OAMK — gnammHomoHokap6oHosuTe / DAMC — diaminomonocarbonic
LIAK — upknuuHmn amuHokucenmin / CAA — ciclic amino acids

KonnyectBoTO Ha He3aMeHumMuTe

The amount

of essential

amunHokncennin (HAK) B MISkOTO
e noseye B CpaBHEHWe C TOBA Ha
3amMeHnumuTe aMUHOKNCESTUHN
(3AK). Hai-Bucoko e cbabpxa-
HAETO Ha MOHOaMUHOAMKap6o-

amino acids (EAA's) in milk is
higher than that of the
nonessential amino acids (NAA).
The highest was the content of
monoaminodicarbonic acids

26



HoBuTe kncenunHn (MALK), cneg-
BaT MOHOAMVWHOMOHOKap6oHOBUTE
(MAMK) 1 uuknn4yHnTe aMMHOKUCe-
nvHmn (LAK), a Hali-HUCKO e cbabp-
XaHVeTo Ha AMaMUHOMOHOKap6OoHO-
BuTe (JAMK).

Ha Ta6bnuua 3 e oTpaseHo u
CbAbpPXaHMEeTO Ha amMWUHOKUCEeNu-
HW NO rpynu B MeCcOoTO Ha arHetara
Liraiicku n KapakayaHCKM KpbC-
TOCKN. VI npu gBeTe rpynu Kosiu-
4YeCTBOTO Ha He3aMeHUMUTEe amu-
HokncennHn (HAK) e noBeuye c
28.5% B cpaBHeHVe Cc ToBa Ha 3a-
MeHUMUTE amuHokmcenmHn (3AK).
3a pasnivka OT MNSAKOTO, B MecoTo
KO/IMYECTBOTO HA MOHOAMWHOMOHO-
kapboHoBute kucenuHn (MAMK) e
Hali-BMCOKO, cneaBaT MOHOaMMWHO-
Avkap6oHosute (MALK), AnammnHo-
MOHOkap6oHosuTe (OAMK) u Hai-
HWCKO € KOJIMYeCTBOTO Ha LMKINY-
HUTe amuHokucenvHn (LLAK). Pas-
NIMKUTE Mexzay rpynuTe ca MWHU-
MasiHA M He[oCToBepHW. Santé-
Lhoutellier et al. (2008) poka3ssar,
4ye BMCOKUTE CTOMHOCTU Ha aMuHO-
KUCESIMHN C KapbOKCWUHW Tpynu ce
Ab/KaT Ha KOHLEHTPaTHOTO XpaHe-
He Ha XMBOTHUTE.

3a buonornyHaTa CTOMHOCT Ha
JaZleH NpoAykT ce CbAu, kaTo ce
CbMOCTaBAT pe3ynratute OT ycTa-
HOBEHVAT OT onuTa amMUHOKUCEe u-
HEH CbCTaB C T. HAap. ,MAeasTHN amu-
HOKMCENMMHHWN CKa/ln”, CbOTBETCTBA-
WM Ha Hanb/HO GanaHcupaH amu-
HokucenuHeH 6entbk. Ha TOBa
CpaBHEHVEe e OCHOBaH MeToAbT Ha
aMUHOKUCENNHNSA nokasaren
(Fraues, 1995). B Tabnuua 4 ca
CpaBHEHW MNolyYeHuTe CTONHOCTU
3a OTAeNHWTe He3amMeHVMU amMnHO-

(MADC), followed by monoamino-
monocarbonic (MAMC) and cyclic
amino acids (CAA), and the lowest
was the content of diaminmono-
carbonic (DAMC).

Table 3 reflects the content
of amino acids by groups in the
meat Tsigai and Karakachansa
crossbred lambs. In both groups,
the quantity of essential amino
acids (EAA’s) is greater by 28.5%
compared with that of the
nonessential amino acids (NAA).
Unlike milk, the amount of
monoaminomonocarbonic  acids
(MAMC) in meat is the highest,
followed by monoaminodicarbonic
(MADC), diaminomocarbonic
(DAMC) and the lowest is the

amount of cyclic amino acids
(CAA). Differences between
groups were minimal and

unreliable. Santé-Lhoutellier et al.
(2008) showed that high levels of
amino acids with carboxylic groups
are due to the concentrate for
animal nutrition.

For biological value of a
product is judged by comparing
the established in the experiment
results of amino acid composition
with the so called "ideal amino
acid scales", corresponding to the
fully balanced amino acid protein.
On this comparison is based the
method of amino acid index
(Gachev, 1995). Table 4 compares
the values obtained for the
different essential amino acids in
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KMCENNHN B OBYETO MJIAKO M Meco | sheep milk and meat of the groups

Ha wn3cnegBaHuTe rpynn c pede-

with reference values "ideal" and

PEHTHM CTOMHOCTW Ha ,aeanHusa” u | whole egg protein.

Ha MbHOANYHUS BENTBK.

Tabnuua 4. BuonornyHa CTOMHOCT Ha NPOTEMHA B OBYETO MJISIKO 1 MECO
Table 4. Biological value of sheep s milk protein end meat
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'TpeoHuH/Threonine 40| 48 |411][1025| 3.96 | 99.01 |3.96| 99 3.51 | 87.8
VeiumH/Leucine 7.0 | 88 |8.73|124.7| 8.67 | 1239 |7.81|111.6| 856 |122.3
M3oneiiyuH/Isoleucine 40| 6.7 |5.36|134.0| 4.89 | 122.3 | 4.78 |119.5| 5.19 |129.8
BanuH/Valine 5.0 | 7.2 |7.52|150.4| 543 | 108.6 | 6.73 |134.6| 553 |110.6
MeTunoHuH/Methionine + 35| 5.2 |2.61| 74.6 2.90 82.9 |2.34| 66.9 | 298 | 85.1
LinctenH/Cysteine
UInsumH/Lysine 55| 6.2 |787]143.1| 9.78 | 1778 |7.05|136.4| 9.52 |173.0
PennnanaHuH/Phenylalanine 6.0 | 5.7 |8.91]148.5| 6.02 | 102.2 |7.98|133.0| 7.11 |1185
Tupo3uH/Tyrosine
TpunTodan/Tryptophane 1.0] 16
He3ameHnMy aMUHOKUCETUHU 36.0| 46.3 45.11 41.58 40.65 42.40
Eessential amino acids
XUMUYECKN NHAOEKC 100 | 100 [74.57| 82.86 66.86 85.14
Chemical index, %
BronornyHa cToHocT 97 |97.43 89.81 87.80 91.58
Biological value

MnakoTo M Ha [fgBeTe rpynu
OBLe NPeBb3X0X4a No CbAbpXKaHue
MaeanHua” noytu no Bcuukm HAK,
060 (heHnnanaHMH+TUPO3nNH C n3-
KNyeHne Ha METUOHUH+LNCTENH.
XUMUYHUA MHOEKC NPU CAPOCHALP-
Xawute MEeTUOHUH+UUCTEUH e no-
BMCOK NPW MJIAKOTO Ha uUuramckmte
oBue — 74.57 % cpelwy TOBa Ha
KapakayaHckuTe oBue — 66.86. Mpu
MECOTO TO3M MHAEKC € 3Ha4YuTesIHO
NMo-BUCOK — CBbOTBETHO 82.86% npu
MECOTO Ha KPbCTOCKATE C OCHOBa

uurackn marikm cpeldy 85.14% Ha

Milk in both groups of sheep
IS superior in content the "ideal"
almost for all EAA’s, total
phenylalanine + tyrosine except
methionine + cysteine. The
chemical index in  sulphur-
containing methionine + cysteine
is higher in milk of Tsigai — 74.57%
against that of Karakachanska
sheep — 66.86. For meat this index
is significantly higher
respectively 82.86% in meat of
crossbreed with a base of Tsigai
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OCHOBa KapakayaHcku Maiku. Bu-
COKATE CTOMHOCTU Ha XUMWUYHUSA
MHAEKC Ce Ab/XaT Ha noaxpaHeBaHe
Ha oBUEeTe M arHetara npe3 npes
ONUTHUSA NEePUOL.

BuonormyHata CTOMHOCT Ha
OBYETO MJISAKO NOJTy4EHO OT Lumrai-
CKUTE W KapakayaHCKATEe OBLE,
CrPsIMO TO3U Ha SANYHUS BENTbK,
KoATO ce npuema 3a 97% e
cboTBeTHO 97.43 n 87.80%. 3a
MeCcOoTO 6uoniormyHarta CTomMocT e
MaskKo nojg Tasn Ha eTasloHa,
CboTBeTHO 89.81% npwn mecoTo Ha
uuramckmte Kpbctockm m 91.58%
npu MecoTO Ha KapakayaHckuTe
KPBbCTOCKM.

N3BOAN

YCTaHOBEHO €, Ye M/IAKOTO Ha
KapakavyaHckute oBue e C no-
BMCOKM CTOMHOCTW Ha CyXO0 Bellec-
T80 (p<0.05), Ha npoTtenH (p<0.05),
HKB (p<0.01) n ka3euH. o oTHOLe-
HMe Ha CyXOTO BeLLecTBO U npoTeun-
Ha B npobara arHelkoTo Meco B3e-
Ta or m. Longis. dorzi, ce otuuTa
TEeHOEHUMA 3a [MO-BUCOK NPOLEHT
npu KpbCcTockMTe Ha KapakakayaH-
ckata nopoja.

MnsakoTo Ha KapakayaHckute
OBLE € C TMO-BMCOKO MPOLEHT Ha
aMVHOKMCEeIMHUTE acnapTuHOBa WU
rnyTammHoBa KUCESIMHW, KakTo W
UUKIMYHUTE aMUHOKMCENUHA TUPO-
3MH U XUCTUANH. CbabpXaHNeTo Ha
aMUHOKMCENIMHM B MECOTO Ha aBeTe
rpynu arHeTta e ¢ 6113Kn CTOMHOCTYU
C U3K/H0YEHNE HA aMUHOKUCETMHUTE
doeHnnanaHuH, aprMHuH U TUPO3WH,
KOMTO ca C Mo-3aBuLEHN CTOMHOCTU
B KapakayaHCKOTO Meco.

ewes against 85.14% based on
Karakachanska ewes. High levels
of the chemical index are due to
the feeding of sheep and lambs
during the test period.

Biological value of sheep
milk obtained from Tsigai and
Karakachan sheep, compared to
egg protein, which is considered
for 97%, respectively is 97.43 and
87.80%. Meat biological value is

slightly below that of the
benchmark/etalon, respectively
89.81% in meat of Tsigai

crossbhreeds and 91.58% in meat
of Karakachanska crossbreeds.

CONCLUSIONS

It has been found that the
milk of Karakachanska sheep had
higher values of dry matter (p
<0.05), protein (p <0.05), NCP
(p<0.01) and cazeine. In relation to
dry matter and protein in samples
of lamb meat taken from m.
Longis. dorzi, is accounted a trend
for higher rates in crossbreeds of
Karakakachanska breed.

The milk of Karakachanska
sheep breed had a higher
percentage of aspartic and
glutamatic acid, as well the cyclic
group of amino acids, such as
tyrosine and histidine. The content
of amino acids in the meat of both
groups of lambs had similar
values, with the exception of amino
acids, such as phenylalanine,
arginine and tyrosine, which had
higher values in Karakachanska
meat.
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B 6entbunMHUTE Ha MASAKOTO
Nno-BMCOK € MpOLeHTa Ha MOHoamu-
HOAMKapOOHOBUTE KUCE/IMHM Yy4yac-
TBallM B a30THMA OBEMeEH Ha KneT-
KUTe, [,OoKaTo B MecoTo C npuoputet
ca MOHOaMVWHOMOHOKap6oHOBUTE, B
CbCTaBa Ha KOWTO B/M3aT He3ame-
HAMWUTE cApoCbAbXawmTe U apo-
MaTHW aMUHOKNCETUHN

XUMUYHNA MHOEKC Ha M/ISAKO-
TO N MecoTo W npwu ABeTe rpynu
OBLle € CpaBHUTE/IHO BUCOK CbC-
TaBndABa CbOTBETHO 3a | 1 Il rpynu
66.9 n 74.6% npn mnakoTo n 82.9
n 85.1% npu mecoto Ha F1 kpbce-
TOCKUTE, BC/eACTBUE MNO-BUCOKUTE
KOHUEHTpaumMm Ha METUOHUH U
UNCTUH B CbHOTBETHUA MPOALYKT.
BuonormyHata CTOMHOCT Ha M-
KOTO, MOJIy4eHO OT OBLETEe CbLOT-
BeTHO 3a | mn Il rpynn e 87.9 n
97.4%, n npn mecoTo oT F1 Kpbce-
TOCKM — CbOTBETHO 89.8 n 91.6%
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There was
percentage of  monoaminodi-
carbonic acids in milk protein,
which were involved in nitrogen
exchange of cells, while mono-
aminomonocarbonic had priority in
meat, including the essential
sulphur-containing and aromatic
amino acids.

The chemical index of milk
and meat for both groups of sheep
was relatively high, as it
constituted respectively 66.9 -
74.6% for milk and 82.9-85.1% for
meat of F1 crossbreeds, due to
higher concentration of methionine
and cysteine in the respective
product. Biological value of milk,
obtained by sheep respectively for
| and Il groups was 87.9 and
97.4%, and for meat of F1
crossbreeds — respectively 89.8
and 91.6%.

a higher
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PE3IOME

Llenta Ha HacToALWOTO Npoy4yBaHe
e [Ja ce onpegenu cpegHara npoabsi-
XUTETHOCT Ha O6pemMeHHOCTTa, OTHOCU-
TENIHUTE CTOMHOCTU Ha BapuaHTUTe 3a
BCSKa nopeaHocT (NbpsBa, BTOpa, TpeTa u
T.H OPEMEHHOCT) M amopTulaumsaTa Ha
3aiknHuTe npu  KanudopHuitickata w
Banata HoBO3enaHacka nopoau. O6ekT
Ha npoy4yBaHeTo 6sixa 60 benn HoOBO3e-
naHackn n 60 KanndpopHUIcK 3aiknHum,
oTrnexaaHn B MPOMULLIIEHN YC/IOBUSA,
KOUTO ca paxpanu noHe asa nbTu. Mpwu
BenvTte HOBO3eNaHACKM 3aiikKUHK cpegHa-
Ta NpoAb/MKMUTENHOCT HA BpPeEMEHHOCTTa e
no-kbca OT Ta3u Ha KanmdiopHuiickute. B
Hag 65% OoT cnyyauTe, NPOABLIKUTEN-
HOCTTa Ha OpeMeHHOCTTa W npu aBeTe
nopogu e 31-32 gHw. Mpu banara HoBO-
3e/1aHAcka nopofa OTHOCUTENHUAT AAn
Ha cnydanTe BbB BapuaHTa ¢ 30-gHeBHa
NPOABL/IKUTESTHOCT Ha OpemMeHHocTTa e
no-rosiiM OT TO3M C 33-AHEBHa NpoabIi-
XXMTENHOCT, 3a BCsAKa MOPeAHOCT Ha penpo-
OYKTMBHUSI UMKBA, AokaTto npu Kanudop-
HuiickaTa nopofja e obpaTHo. AMopTu3a-
unaTa Ha Benute HOBO3eNAHACKU 3aliKMHU
e no-6aBHa OT Tasu Ha KannmdpopHuiickute.

KnwuoBu gymu: 3aium, penpoaykums,
KanudopHwiicka nopoaa, Bsna
HOBO3e/1laHAcka nopoaa, MpPoAb/KUTENHOCT
Ha 6peMeHHOCTTa, amopTU3auus
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SUMMARY

The aim of the present research
was to determine the average duration of
pregnancy, relative values of variants in
each sequence (first, second, third, etc.
pregnancy) and the amortization of does
in Californian and White New Zealand
rabbit breeds.

The object of research were 60 White
New Zealand and 60 Californian does,
raised in industrial conditions, which have
thrown at least twice. The mean duration
of pregnancy in the White New Zealand
rabbit does was lower than in the
Californian does. In over 65% of cases,
the duration of pregnancy in both breeds
lasted 31-32 days. In the White New
Zealand does, the proportion of cases
with 30 day duration of pregnancy was
greater than that with pregnancy lasting
33 days for each sequence. The opposite
was observed in the Californian breed.
The amortization of the White New
Zealand rabbit does was slower than that
of the Californian rabbit does.

Key words: rabbit, Californian breed,
White New Zealand breed, reproduction,
duration of pregnancy, amortization



yYBO/
OnTMManHOTO HMBO Ha pe-
NPOAYKTUBHUTE  MokasaTtenm e

eVH OT HauyvHWTe 3a B/MAHME
BbPXYy WKOHOMUYeckata epekTus-
HOCT Ha nogoTpacbsia 3alueBbp-
CTBO. HAKOM OT Te3n nokasatesiv
ce nognarat Ha Bb3gencTsne oOT
cTpaHa Ha 4oBeka mnocpeacTBOM
pas/iMyHu MexaHu3mu, AokaTo Apyru
ca CpaBHUTE/IHO KOHCTaHTHU, Xapak-
TepusMpaliM Buaa, KakbBTO € npo-
Ob/DKUTENHOCTTa Ha 6pemMeHHOoCTTa.

Cnopep AamsaHoBa n [puro-
pos (1990), cpeaHa npoabkKuTen-
HOCT Ha OpemeHHOCTTa npu [o-
MawHua 3aek e 30 OHW, C Kone-
6aHus ot 28 go 33 gHW. 'puropos
(2005), MapuHoB u pgp. (2009)
nocoysart, 4e Hali-yectata npo-
Ab/DKUTENHOCT Ha 6GpemeHHoCTTa
npu 3anynte e 30 Ao 32 AHK, KaTo
KonebaHusita gocturat ot 28 A0
34 pHu. Cnopepg 14X, haktopute,
oKasBally BMSHWE BBPXY Mpo-
Ob/DKUTENHOCTTA HA GPeMeHHOCT-
Ta, ca Bb3pacTTa Ha MaiikaTa U
6posa Ha npunaoauTe B Tekyllarta
6pemMeHHOoCT. Mpu no-manbk 6poi
npunaoan 6pemMeHHOCTTa e no-
npoav/kutenHa. Npuropos (2008)
yCTaHOBfAIBa, Ye nNpoAb/IKUTES-
HOCTTa Ha OpeMeHHoCTTa npu
aHropcku sarium Bapupa ot 30 ao
33 AHKW, He3aBUCUMO OT TEXHOJ10-
rmaTa, Npu KOATO ca OTI/ieXxgaHu
(B 3aKpuTU MOMeELLeHUA WIn nopg
HaBec), kaTo 47.1% OT 3aillknuHuTe,
OTINIeX4aHn B MOMELWEHNeTO U
39.3% oOT Te3u oTrnexpaaHu nog
HaBecC ca pogunun Ha 31-9 AeH ot
6pemeHHocTTA.
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INTRODUCTION

The optimal level of
reproductive parameters was one
of the ways for impact on
economic efficiency of Rabbit
breeding sub-branch. Some of
them were exposed to influence by
people via different mechanisms,
but others are relatively constant,
describing the species, such as
duration of pregnancy

As mean value of duration of
pregnancy, Damyanova  and
Grigorov (1990) indicated 30 days
with range of 28 to 33 days, while
Grigorov (2005), Marinov et al.
(2009) reported 30-32 days with
range of 28 to 34 days.

According to the same authors, the
factors affecting gestation period,
are the age of does and litter size,
as the pregnancy period is longer,
when litter size is smaller.

Grigorov (2008) determined that
gestation of Angora rabbits lasted
from 30 to 33 days no matter
breeding technology (outdoor or
indoor).

Most often, the pregnancy of does
lasted 31 days (47.1% of indoor
bred does and 39.3% of outdoor
bred does).



Ayyat n Marai (1998) yctaHo-
BABaT, 4Ye cpefHarta MpPOAb/IKU-
TENIHOCT Ha OpeMeHHOoCTTa npwu
Benvute HoBO3enaHACKM 3aliuM B
ycnosusaTa Ha CyOTPOMUYHUS KN-
mMaT Ha Ernnet e mexay 29.2 n 29.7
[HW, B 3aBNCMMOCT OT Ce30Ha.

AmMopTu3aumMsaTa Ha 3aiKUHK-
Te ce NnoBnusiBa NPsiko OT HauduHa
Ha oTrnexgaHe u NpPOAb/IKUTEN-
HOCTTa Ha PenpoayKTUBHUS LMKBII.
B npodhecnonanHnte 3anuedepmm
ce 13Mnosi3Ba WHTEH3MBEH W MoJy-
WHTEH3VBEH penpoaykKTMBEH LU-
Kb/l. Toraea ce gocturat oT 7-8 A0
10 yukbna 3a rogunHa (puropos,
2005, MapuHoB u Kosi. 2009).
MpoAb/XUTENIHOCTTa Ha penpo-
OYKTUBHUA UWKB/T € edNH BaKeH
dhaktop, BnuseLw, amopTusauuAaTa
Ha 3alikuHute. [pu No-KpaTKus
pPenpPoAyKTMBEH LMKBb/T Ce O4aksa
no-BMcoka npoayKTMBHOCT (6poli
pojeHn 3aliyeTa 3a roguHa). Ha
npakTuka, obaye, Npu NHTEH3NBHA-
Ta TEXHOJ/IOTUA Ha pa3BbXaHe, OT
efHa 3aillkuHa ce noJsy4vasar
cpegHo 4.7 3anumna (Xiccato et
al., 2007) kato npu okono 50% ot
3ailkMHUTe, noamMsiHaTa ce M3Bbp-
lBa npean oTbmBaHETO Ha TPETO-
To 3anumno (Rosell and De la
Fuente, 2009). Ta3sn 6bp3a amop-
TM3aums Ha 3ailkuHuTe BJioLIaBa
MKOHOMMYeckaTa e(ekTUBHOCT Ha
3ailuecbepmaTa, 3awWo0TO OTIIEX-
[aHeTO Ha HOBW PEMOHTHU XNBOT-
HW OCKbMsBa nosiyyaBaHaTta npo-
aykuma (Castellini et al., 2010).

Llenta Ha HacTOAWOTO W3-
cnegBaHe e pga ce YCTaHOBM
cpefHata nMpoOAbL/IKUTENTHOCT Ha

34

Ayyat and Marai (1998)
determined that mean gestation
period in White New Zealand does
in condition of sub-tropical climate
of Egypt was within the range of
29.2 and 29.7 days, depending of
the season.

A parameter, which could be
affected by technology of breeding
in rabbits, is amortization of does.
In professional rabbit breeding,
intensive and semi-intensive
reproductive cycle is used. Thus
from 7-8 to 10 cycles a year is
achieved (Grigorov, 2005, Marinov
et al., 2009).

The duration of reproductive cycle
iIs an important factor influencing
amortization of does. A higher
productivity is awaited in a shorter
reproductive cycle (number of birth
rabbits for a year).

In practice, however, in intensive
and semi-intensive technologies,
the does were replaced after 4.7
reproductive cycles (Xiccato et al.,
2007), and about 50% of rabbit
does were culled until weaning of
their third litter (Rosell and De la
Fuente, 2009). This rapid does
amortization decreased economic
efficiency of rabbit farm, because
the breeding of new young does
have made the production more
expensive (Castellini et al., 2010).

The aim of present study was
to determine the mean duration of
pregnancy in White New Zealand



6pemMeHHOCTTa 1 6posi Ha paxpaa-
HMUATa OT eflHa 3allKNHS B YC/10BUSI-
Ta Ha NPOMULLIEHO OTrAexaaHe y
Hac npu KanudopHwuiickua w
HoBo3enaHACKus 651 3aexk.

MATEPVANT N METOOU

HacTtosawoTo npoy4yBaHe e
nposegeHo ¢ 60 benn HoBO3e-
NaHACKN 3aikKnHU 1 60 3aiKMHK OT
nopogata KanudgopHuiickn 3aek B
3aiiuepepmata Ha WHctutyta no
XMBOTHOBBAHN Hayku-KocTUHGpoL,
XKuBoTHUTe ca n3bpaHu ¢ eanHCTBe-
HOTO YyC/noBMe — [a ca paxjaiv
Hali-maniko Asa nbTu. MNpuumHa 3a
TOBa M3MCKBaHe e, Ye ako 3aliKUHS-
Ta e bpakyBaHa cnef NbpPBOTO PaXx-
[aHe, TO BEPOATHO Ce Ab/HKU Ha He-
3a10BOJINTENHN MalyMHM KavyecTBa.

B 3ailuedepmara ce npaktu-
KyBa €CTeCTBEHO T[OKpMBaHe Ha
3ailknHuTe. CkadykuTe ce n3BbpLuBaT
[0 16 yaca KaTto BCUYKM 3ailKMHM
poaunu o 16 4yaca B [AeHA Ha
paxgaHeTo ca 0T6ensA3aHn B Hero, a
Tesn, poawnn cnep 16 vaca ca
3anMcaHn C pata Ha paxpjaHe
cneBawus geH.

XXuBoTHUTE ce oTrnexgar B
3aKpUTU MOMELLEHNA, UHAMBUAYAUT-
HO K/TIeTBHYHO, B €AHOETaXHU KNEeTKu
c pasmepu 800/600/350 mm. Te
npuemar uenogaxoéeHa rpaHynupa-
Ha cMecka 3a pasn/iofHU XUBOTHW.
[NoeHeTOo e OCbLUECTBEHO C HMMETHN
MOWJIKN.

[daHHuTe ca o6paboTeHn no
MeToguTe Ha BapuauuoHHaTa cTa-
TUCTMKA KaTo € W3MOo/s3BaH cTartuc-
Tnyeckn codptyep Microsoft Excel
2003.
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and Californian does and the
number of reproductive cycles for a
doe in industrial conditions in
Bulgaria.

MATERIAL AND METHODS

The present study was
carried out in the experimental
rabbit farm of the Institute of
Animal  Science-Kostinbrod. It
included 60 White New Zealand
and 60 Californian rabbit does,
which were selected with sole
requirement — the does to be
thrown at least twice.

The does were naturally
mated and the 1-st day of
pregnancy was reported the next
day. Usually, the mating was
performed until 4 p.m. The does,
which were thrown until 4 p.m.
were recorded on present day, and
those, thrown after 4 p.m. were
recorded on the next one.

The does were bred indoors,
in individual cages with sizes
800/600/350. The does were fed
with commercial pellets and had
unlimited access to water provided
by nipple drinkers.

The data were statistically
processed by Microsoft Excel
2003.



RESULTS AND DISCUSSION
Duration of pregnancy. The
results for the duration of
pregnancy were shown in Table 1.

PE3YNTATU N OBCbXXOAHE
Mpoab/XUTENTHOCT Ha bpe-
MeHHOCTTa. Pe3yntatute OT npoyy-
BaHETO 3a MNPOABL/HKMTENHOCT Ha

6p6MeHHOCTTa ca [oco4eHn B
Tabnuua 1.
Tabnmuya 1. CpegHo aputMeTnyHa (X+SD), MUWHMManHa W MakCMMasiHa

NPOAB/MKUTENTHOCT Ha 6GpemeHHocTTa (B AHM) npu KanudopHuiickn n benn
HOBO3€e/M1aHACKN 3aKNHN

Table 1. Mean (XxSD), minimal and maximal duration of pregnancy (days) in
Californian and White New Zealand does

" " . 52 g
MopedHoCT Ha KanudopHUitckn 3aiikuHm Benv HoBO3eNaHACKN 3aliKuHN 2s5¢e
penp. UMKbN Californian does White New Zealand does 53 S g
Sequence of S8t
reprod. cycle _ Cpepra _ Cpeara | S g2
(%]
n min max Mean n min max Mean g I
”;’if:t” 60 30 33 | 31.53t0.93 | 60 29 34 | 31.17+0.87 *
Bropu 60 30 34 | 31.62¢0.92 | 60 30 34 | 31.23+0.87 *
Second
%ﬁ:ﬁ 49 30 34 | 31.74+0.89 | 50 30 33 | 31.30£0.74 | **
HersbpTy 25 30 33 | 31.84+0.90 | 42 30 33 | 31.2040.64 | **
Fourth
MeTu- ceamu 33 29 33 | 31.72¢0.98 | 49 30 33 | 31.33:0.72 *
Fifth-seventh
Mbpau-ceamu 227 | 29 34 | 31.66£0.92 | 261 29 34 | 31.26£0.78 | **
First — seventh

3abenexka: [locToBEpHOCT Ha pa3nuknte npu (Significance) P<0.001-***; P<0.01-**; P<0.05-*;
CpegHa (mean) — cpefHa nNpoAb/HKATENHOCT Ha 6peMeHHOCTTa, B AHM (mean duration of

pregnancy, days, X + SD),

min. —MVHUMasTHa NPOAL/DKMTENHOCT Ha 6peMeHHOCTTa, B AHU (minimal duration of pregnhancy,

days);

max.—MakCuMasiHa NPOAgb/HKMTENIHOCT Ha GpPEeMEHHOCTTA,

pregnancy, days);

CpepgHaTa Bb3pacT Ha NbPBO
3annoxgaHe npu 3alikuHuTe oT
nopogara KanndopHuiickn 3aek e
178.65+54.54 nHun, a npu nopoja-
Ta bAn HoBO3enaHACKM 3aeKk —
168.83+41,23 gHw.

CpegHata npoAb/HKUTESTHOCT
Ha OpemeHHOCTTa npu Kanudop-
HANCKUTE 3allknHn e 31.66 AHW.
Hail-yecTo npoAb/HKMTENHOCTTa Ha

B [AHu (maximal duration of

The age of first insemination
of does in Californian breed was
178.61+54.54 days, and in White

New Zealand does was
168.83+41.23 days.
The mean duration of

pregnancy in Californian does was
31.66 days. Mostly, the gestation
period in them lasted 32 days, but

36




6pemMeHHOCTTa npu TAX e 32 AOHWu,
HO OTHOCUTENHUA [ASA1 Ha BapuaH-
TuTe C¢ 31- n 32-AHeBHa NPOABLIIKU-
TE/IHOCT Ha OpeMeHHOoCTTa Mmaxa
6/1M3KN CTOMHOCTU (pa3nvkaTa Ge-
e no-masika ot 1.5%). MNpu npoyu-
BaHeTo Ha pgaHHute 3a 30 n 33-
[HeBHaTa OpPEMEHHOCT ce YyCTaHo-
BM, 4e TMO0-4eCcTO 3allkMHute OT
KanudopHuiickata nopoga paxaar
Ha 33-na geH (+9%), OTKONKOTO Ha
30-A geH. HesHauuTeneH e genvt
Ha OpemMeHHOCTUTE C MPOABLIIKK-
TenHocT 29 1 34 gHu (Purypa 1).

Mpn HoBo3enaHackute 6enu
3ailkMHK,  cpefHaTa  MPO4b/IKU-
TEeNIHOCT Ha OpemeHHocTTa e no-
KpaTka — 31.26 gHuW. [loCTOBEPHOCT-
Ta Ha pas/siukata Mexay cpeaHuTte
CTOMHOCTM Ha nokasaTtensa npu
[BeTe nopoau e CTaTUCTUYECKM
pokasaHa (P<0,001). Mpn Benute
HOBO3€e/IaHACKN 3aliKMHU SPKO  ce
OTKposiBa 31-AHeBHaTa MNpPOAb/IXKU-
Te/IHOCT Ha BpeMeHHOCTTa, KaTo TA
HaZBvLasa Ta3n ¢ 32-AHeBHa npo-
Ob/DKATENHOCT ¢ noseyve o1 20%.
3a pasnuka oT KanudopHuiickute
3alkKnHKW, Npu TAX OpemMeHHoCcTTa
npogv/pkaBa no-yecto 30 AHW,
OTKOMIKOTO 33 aHM  (Purypa 1).
Hawmnte paHHW nogkpenAatr Tesu
ny6nukysaHu ot 'puropos (2005) u
MapvHoB ©n gp. (2009), HO He
cbBrnagar c Te3n Ha [damaHoBa u
puropoB (1990) 3a cpepHa npo-
Ob/DKMTENHOCT Ha O6pemMeHHocTTa
npwv 3aiiknHNTE.

the distribution of 31- and 32- day
variants was similar (the difference
was less than 15%).

Californian does threw more
often on the 33rd day (+9%) than
on the 30th day.

They were observed unimportant
parts of pregnancies lasted 29 and
34 days (Figure 1).

The mean duration of pregnancy
in White New Zealand does was
shorter than Californian— 31.26
days. The difference between the
mean values of the trait in both
breeds was significant (P<0.001)

For most of them, the pregnancy
lasted 31 days. It overtopped 32-
days duration of pregnancy with
over 20%. In White New Zealand
does, the duration of pregnancy
lasted more often 30 days, than 33
days (Figure 1).

Our results support these of
Grigorov (2005) and Marinov et al.
(2009), but they disagree with
results, published by Damyanova
and Grigorov (1990) about mean
gestation period.
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Fig. 1. Distribution of duration of pregnancy from first to seventh reproductive
cycle in Californian and White New Zealand rabbit does

Hepaxpganute 3alikmHu  OT
KanudopHuiickata nopoga mmar ¢
1.14% no-npoAb/xuTenHa 6pemeH-
HOCT OT Ta3n Ha bsanara HoBO3e-
naHpacka nopoga (p<0.05).

Mpn nbpBM penpoayKTUBEH
UMK ce HabnwgasaT HAKONKO
pasnnuma Mexay nokasaHuAaTa Ha
ABeTe nopogu. Hait-yectata npo-
Ob/DKUTENIHOCT Ha 6peMeHHocTTa
npu KanudopHuinicknte 3aium e 32
OHW, [JokaTo npu  3alikuHuTe OoT
nopogara bsan HoBo3enaHACKM 3aek
ce oTkposiBa 31-AHeBHaTa npoab/i-
XWUTENHOCT Ha  BpeMeHHocTTa.
[okato npu KanndopHuiickus 3aek,
CbOTHOLLEHMETO Ha BapuaHTUTe C
NPOAB/IKUTENTHOCT HA BPeMeHHOCT-
Ta 30 n 33 gHn belwe egHakKBo (No
15%), 10 npu 3ainunte oT banata
HOBO3e/flaHAcKa nopoga, OTHOCK-
TenHarta CTOMHOCT Ha BapuaHTuTe c

Nulliparous Californian does
had longer gestation period
(+1.14%) than White New Zealand
does (P<0.05).

Some differences were
observed in the data of nulliparous
rabbit does in both breeds.

Mostly, gestation period in
Californian does lasted 32 days,
and in White New Zealand does —
31 days.

In Californian does the distribution
between gestation periods of 30
days and 33 days was both 15%,
whereas White New Zealand does
have thrown more often on the
30th day (+8.34%).
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npoabv/ukuTenHoct ot 30 gHM e C
61130 8.5% no-BUCOKa OT Tasn Ha
33-gHeBHaTa  MPOABL/MKUTESIHOCT.
OcBeH TOBa, MNpu HepaxpaaunTe
3ailknHn oT nopogata bsn Hoso-

Besides, in the nulliparous White
New Zealand does we observed
more variation. Although a small
percentage, there were animals
given birth at 29™ and 34™ day.To

3eNnaHCKn 3aekK ce Ha6ﬂ+0p,aBa no- them' a 29- and a 34_days
lMpoKo  BapupaHe. B Makap U | gestation periods have been
HACBK  MPOLEHT, Mpu  TAX  Ce | ghserved (Figure 2).
HabgaBaTt 1 XUBOTHWU POAUN Ha
29-na n 34-na peH (durypa 2).
60
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dur. 2. Aan0BO pasnpegesieHre Ha NPoAbL/IKUTENHOCTTa HA BpeMeHHOCTTa Npu
Hepaxganu KanndopHuiickn n 6enn HoBo3enaHACKU 3aiKnHN
Fig. 2. Distribution of duration of pregnancy in nulliparous Californian and White

New Zealand does

CpepgHaTta npO4BL/MKUTENHOCT
Ha 6pemMeHHOCTTa NPy NbPBECKMNHU-
Te oT nopogata KanudopHuiickm
3aek e ¢ 67130 0.4 AHM no-BMCOKa
OT Ta3u Ha bsanata HoBo3enaHAcka
nopoga (P<0.05).

Mpu NbpBECKUHUTE U OT ABEeTe
nopoan, Hai-yectata nNPOALIIKU-
Te/IHOCT Ha OpemeHHocTTa e 31
[OHW. Mpu KanundopHuiickute
3ailknHK, obave, pas3nukata B
CTOMHOCTMTE MeXxay pABarta Hai-

The mean duration of
pregnancy in primiparous
Californian does was 0.4 days
longer than that of White New
Zealand rabbit does (P<0.05).

Mostly, the gestation period
in primiparous does of both breeds
lasted 31 days. In Californian
does, difference between the most
common variants was negligible
(3.33%), whereas in White New
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yecTo cpeliaHn BapuaHTtn (31 n 32
OHW) e He3HauntenHa (3.33%),
fokarto npu HoBo3senaHackute 6esu
3aliKMHM  NOYTU  [ABOMHO noBeye
XWBOTHU paxkaaTt Ha 31-ua geH. Mpn
Benvte HOBO3enaHACKA 3aMKUHW,

Zealand does — twice as many
does threw on the 31-st day.

The female primiparous rabbits of
White New Zealand breed threw
more often on the 30th day than

NO-roNAM 6ol XNBOTHN PaXAAT Ha | on  the 33-rd day, and in
30-151 A€H OTKO/IKOTO Ha 33-uAA AieH, | Californian does — opposite
a npu KanudopHuiickata nopoga — (Figure 3)
o6paTHo (Purypa 3).
. o]
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dur. 3. Asa10BO pasnpegesieHNe Ha NPOAL/DKUTENTHOCTTA Ha BpemMeHHOCTTa Npw
NbpBECKMHN OT nopoauTe KanndopHuiickn n Bsan HoBo3lenaHACKN 3aek
Fig. 3. Distribution of duration of pregnancy in nulliparous Californian and White

New Zealand does

CpegHata MpoOAb/IHKUTESTHOCT
Ha TpeTa 6peMeHHOCT Npu 3aiKUHK-
Te OT nopogata KanudopHuiicku
3aek e 31.74 pHu, a npun Hoso3e-
naHackute 6enu 3ankmHn e 31.30
AHW. Pasnukata mexay CTOMHOCTU-
Te Ha fOBeTe Mnopoau e CcraTtucTu-
yeckn goctoBepHa (P<0.01).

Jokato npu HoBo3senaHAckuA
6AN 3aek, 6pPOAT Ha >XUBOTHUTE C
NMPOAB/HKUTETHOCT HA BPEMEHHOCT-
Ta 31 1 32 AHN e No4YTU paBeH, TO

The mean duration of third
pregnancy in Californian does was
31.74 days, and in White New
Zealand does - 31.30 days. The
difference between values of both
breeds was statistical significant
(P<0.01).

In White New Zealand does,
the number of does, thrown on the
31-st and 32-nd days was similar.
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npu KanudpopHuiickna 3aek npe-
obnapaBa 31l-gHeBHaTa OpeMeH-
HocT (40.82% un 34.69%). Wo ce
kacae go sapuaHtute ¢ 30- n 33-
[HEeBHa NMPOAbL/IXUTENIHOCT Ha bOpe-
MEeHHOCTTa, npu KanudopHuiickute
3allknHM npeobnagasart cnyyante C
npogbmkutTenHoct 33 gHu (+14%),
fokarto npu benute HoBo3eNnaHACKM
3aiikuHm - Te3nm ¢  30-gHeBHa
6pemeHHocCT (+12%, durypa 4).

In Californian does, predominated
gestation period was that of 31
days (40.82% vs. 34.69%). The
similar distribution of variants of 30
days and 33 days as the first
sequence was remained. More
often, Californian does have
thrown on the 33rd day (+14%),
and White New Zealand does — on
the 30th day (+12%, Figure 4).
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dur. 4. An10BO pasnpeneneHne Ha NpoAb/MKUTENHOCTTa Ha TpeTa 6peMeHHOCT
npu KanndgopHmniickm n benn HoBo3enaHACKN 3aiKnHM
Fig. 4. Distribution of duration of third pregnancy in Californian and White New

Zealand rabbit does

Mpu KanudopHwuiickute 3aii-
KWHW, cpefHaTa MpPOoAb/IXUTESTHOCT
Ha YeTBbpTa OpeMeHHOCT e ¢ 1.73%
no-encoka o1 Tasu npu Hoso3ze-
naHpckara 6sina nopoga (P<0.01).

Mpn yeTBbLPTA BPEMEHHOCT, U
npu ABeTe nopogu ce noTBbpXAaa-
BaT TeHAeHuunTe, HabnwgasaHu 4o
MOMEHTa, a MMEHHO NPU >XEeHCKNTe
3aiium oT nopogara HoBosenaHAcku
651 3aek npeobnanasa 31-gHeBHaTa

The mean duration of the
fourth pregnancy in Californian
does was with 1.73% longer than
those of White New Zealand does
(P<0.01).

At the fourth pregnancy in
both breeds the tendencies we
observed were confirmed.

The fourth pregnancy lasted 31
days in White New Zealand does
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NPO-Ab/DKUTENHOCT Ha  BpemeH-
HocTTa (+20%), a npwu Kanudop-
HUIACKUTE 3aliKMHW - Te3UN C NPOAbII-
xutenHoct 32 agHn (+ 20%). CobLyo
Taka, Npy CpaBHEHWEe Ha BapuaHTu-
Te ¢ 30 n 33-gHeBHa OpPeMeHHOCT,
npu Kanu-gpopHuiickute 3aiuy no-
ronsaM e 6poAT Ha Te3u, paxaaliu
Ha 33-Ma geH OTKOMKOTOo Ha 30-u4a
[eH, a npu Hoso3senaHackute 6enu
3aiumn — obpatHo (Purypa 5).

(+20%) and 32 days in Californian
does (+20%)

As regards variants of 30 and 33
days, more often the gestation
period in Californian does lasted
33 days, and in White New
Zealand does — 30 days (Figure
5).
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5. [sanoBo pasnpegeneHne Ha MNpoAb/KUTENTHOCTTA Ha 4eTBbpTa

OpeMeHHOCT npu KanndopHuinckn n 6enn HoBo3enaHACKN 3aiKnHN
Fig. 5. Distribution of duration of fourth pregnancy in Californian and White New

Zealand rabbit does

BpoAT Ha XeHckuTe 3aiuy c
neT OO cefem penpoayKTUBHU Uu-
Kbfla € HenpeacTaBuTenieH n 3aTo-
Ba HMe 1 pasrnexgame B ejHa
rpyna.

CpepHata npoab/IHKUTENHOCT
Ha 6peMeHHOCTTa Nnpu neTu-ceamu
pPenpPoAyKTMBEH UMKbL/ HA 3alKMHU-
Te oT KanudopHwuiickata nopoga e
31.72 gHwn, a npn HoBo3enaHackuTe
6enn 3aliknHm — 31.33 gHu (P<0.05).

Due to the insufficient
number of does with five - seven
pregnancies, we considered these
values together.

The mean duration of the
fifth-seventh pregnancy in
Californian rabbits were 31,72
days, and in White New Zealand
does - 31,33 days (P <0.05).
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Mpu cbnoctaBsHe Ha nony-
yeHuUTe pesyntatu ce yCTaHOBSBA,
ye npu 31 n 32—gHeBHaTa 6pemeH-
HOCT, npu 3aikuHutTe oT Kanudop-
HMiicKaTa nopoa He ce Habnwaasa
3HauuTesiHa pasnvka. Takasa, oba-
ye, CbLUECTBYBA NPU XEHCKUTE 3aii-
un ot nopogara ban HoBo3enaHa-
ckun 3aek (+16%). MNpu BapuaHTuTe C
npoav/mkmutTenHocT 30 n 33 gHM ce
HabngaBa Bedve onvcaHaTa 3aBu-
CMMOCT NpW npeaxofHWUTe penpo-
OYKTUBHN unknn (Purypa 6).

G0

After comparing results, we
determined that, there was no
significant difference between the
distribution of 31- and 32-day-
duration of pregnancy in
Californian does. In White New
Zealand does, such a difference
was observed (+16%). About 30-
and 33-day gestation period, it
was observed the same
depending as previous sequences
(Figure 6).
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Fig. 6. Distribution of duration of pregnancy from fifth to seventh reproductive

cycle in Californian and White New Zealand rabbit does

AmMoOpTU3auMa Ha 3allkuHuTe.
ToBa e nokasatesi, KOWTO MNpPsSKo €
CBbp3aH C TEeXHOMOorMATa U MHTEH-
3MBHOCTTA Ha OTI/iexgaHe, ycno-
BMATA Ha cpefaTta WM ajantauuoH-
HUTE BB3MOXHOCTU Ha XMBOTHUTE.
Toli npeacTaBa TEMMNOBETE Ha NOA-
MsIHA Ha 3alKNHUTE.

Does amortization. The does
amortization is an indicator which
is directly related to the technology
and intensity of farming,
environmental conditions and their
effects on animals. It represents
the speed of does replacement.
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Pe3yntatute ca npeacraBeHn
Ha durypa 7.

AmMopTU3aumaTa Ha 3akuHuTe
OT nopogata bsn HoBO3enaHACKU
3aeKk e no-6aBHa g0  7-Mu
penpoayKTUBEH LUUKbL/ B CPaBHEHUE
c Te3n Ha KanudopHuiickute
3ailknHN. ToBa BEPOATHO Ce Ab/IKM
Ha no-gobpute  aganTaunoHHU
KayectBa Ha Tasu  nopoga.
Pesyntatute 3a TO3u mnoka-3arten
cnef 7-Mu penpoaykKTUBEH UUKbLI
HAMa fJda 6baaT KOMeHTUpa-Hu,
3awoTo 6pos Ha HabnwgaBaHW-Te
06eKTn e HenpeacTaBUTENEH.

Bpoit Ha 3aitkunute/Number of does

1 2 3 L

The results are presented in
Figure 7.

The amortization of White
New Zealand does until 7™
reproductive cycle was slower
than those of Californian does.
Probably, it is due to better
adaptation possibilities of White
New Zealand breed. The results
after 7" reproductive cycle will not
be discussed because @ of
insufficient  number of the
observed subjects.

5 6 7 8 9

MopeaHoCT Ha penpoayKTMBHUA UMKbLA /Sequence of reproducive cycle

dur. 7. AMopTM3auMa Ha 3aiikuHuTe OT nopoavTe Ban HoBo3enaHACKW U

KanudopHuiickn 3aek

Fig. 7. Amortization in does of White New Zealand and Californian rabbit breed

N3BOM

1. CpepHaTa npoab/XNTEeIHOCT
Ha O6pemMeHHocTTa npu Kanudop-

CONCLUSIONS
1. The mean duration of
pregnancy in White New Zealand
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HUlickaTa nopoga e no-ronsMa oT
Tasn Ha banata HoBO3enaHAcka
rnopoga 3a BCsKa MOPefHOCT Ha
PenpPOAYKTUBHUSA LIUKB.

2. Haii-uecto bpemMeHHoCTTa
npu asete nopoau tpae 31 nnmn 32
OHu. Tlpu Banata HoBo3enaHacka
nopoga, MoO-roNsiM 6poN  3alKnHU
paxgar Ha 31-ua  pgeH. [pwu
KanudpopHuiickata nopoga, O6posT
Ha 3alikuHuTe pogunn Ha 31-us u
32-na  pgeH e  npubnusnTesiHo
efHaKbB, a Npu HAKOW NOPesHOCTY -
no-ronsam 6poli 3aliknHu paxaaTr Ha
32-na peH.

3. 3aiiknHute ot KanudopHuii-
ckata nopofa no-4ecTto paxgar Ha
33-na peH otkonkoto Ha 30-ma, a
Benvte HoOBO3enaHACKN 3aMiKUHU —
ob6paTHo.

4, Mpu 3alkMHUTE OT nopogara
Bsan HoBO3enaHACKM 3aek ce Habnto-
faBa no-6aBHa amopTu3aums A0

ceaMu  PenpoaykTMBEH UWKbN B
cpaBHeHne ¢ KanudopHuiickute
3alKNHN.

NNTEPATYPA
1. puropos VB. Kak aa

oTrnexgame 3aiyn. 3emmnsgaT, Codims,
2005, 22-24, 77.

2. puropos WMB. TlpoyyBaHe Ha
HAKOM MPOAYKTUBHU KayecTBa Ha MeCTHU
aHrOpCKU 3aiiuM OTrexgaHu B 3aKpuTo
nometlleHve n nog HaBec.
JXnBOoTHOBBLAHM Hayku, 2008, XLV,4:
173-176

3. Jamvanosa H., puropos WB.

PbKOBOACTBO 3a  ynpaXHeHWs  no
3aliLeBbacTBO 7 AVBEYOBBACTBO,
3emusgaT, Codms, 1990, 35-36.

4. MapuHoB b., Mpuropos

VB.,ltopoB bB., MNMeweB P. OTrnexgaHe
Ha 3aiuu 3a meco, PO AusaiiH, Codums,
2009, 334 cT1p.
5. Ayyat I.F.M.

M.S., Marai

45

does was shorter than that of
Californian does for each
seqguence of reproductive cycle.

2. The most common duration
of pregnancy in both breeds was
31 or 32 days. In White New
Zealand does, the pregnancies
lasted most often 31-days, while in
Californian does — the distribution
of pregnancies in these two
variants was similar, often with a
preponderance of 32-day-duration
of pregnancy.

3. The duration of pregnancy
in New Zealand White rabbit does
was mainly 30 days, while in
Californian rabbit does it was 33-
days.

4, 4, There was a slower
amortization of White New Zealand

does, compared with those of

Californian rabbit does.
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Effect of gamma rays on the microbiological status
of the mackerel fish (Scomber scombrus)
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PE3IOME

VoHusnpawmTte nbyYeHns Hamupar
LUMPOKO MPUNOXEHNE B pas/INiHU K/1OHO-
BE Ha XpaHuTenHaTa nHaycTpus: 3a yab/i-
)XaBaHe cpoka Ha CbXpaHeHue, cTepuau-
3aums 1 nofobpsiBaHe Ha KayecTBOTO Ha
XpaHUTesIHuTe NPoAaykTn. Hakom nartoreH-
HU MUKpoopraHuamu kato Escherichia
coli, Salmonella n Campilobacter ca ot
Hali-LUMPOKO pPa3npoCTpPaHeHNTE 1 onacHu
3a YOBELUKOTO 3gpaBe. V3nonssaHeTo Ha
MOHM3NpaWwy NbyeHns BOAM A0 Hamans-
BaHe WM eNMMWHMPaHe Ha NaToreHHuTe
MWKPOOPraHU3Mn, MNPUYUHSBALLN XpaHU-
TE/IHN HaTPaBsAHUSA.

Llenta Ha HacTOALLOTO uscnensaHe
€ ycTaHOBsBaHe BAMSHWETO Ha Tpu 03K
rama nbvun (2, 3 n 4 kGy) BbpXy MUKPO-
6MonornyHMa cratyc Ha cwmne ot puba
ckympusi (Scomber scombrus)

OnuTHUTE 06pasunm — obabyeHa n
HeoO/TbueHa puba ca CbxpaHsiBaHa npu
Hucka Temnepartypa (-20 °C) 3a nepuog
oT 6 Meceua.

MonyyeHnTe pesyntaty [Jokassat
nosoxuteneH edgekr ot obpaboTkaTa ¢
rama /b4yu, KaTo TEXHOIOTMYEH METof 3a

a7

SUMMARY

lonizing irradiation is widely applied
in various branches of the food industry:
for shelf-life of foods, sterilization and
improvement the quality of food products.

Some pathogens such as Escherichia
coli, Salmonella and Campilobacter, are
the most wide-spread dangers for human
health.

The use of ionizing rays could reduce and
eliminate pathogenic microorganisms,
causing food diseases.

The aim of the study is to establish
the effect of three doses of gamma rays
(2, 3 and 4 kGy) on the microbiological
status of fish mackerel fillet (Scomber
scombrus).

The samples — unirradiated and
irradiated fish were stored at cool
temperature (-20 °C) for a period of 6
months.

The results show a positive effect of
treatment with gamma rays as a
technological method of keeping the



3anasBaHe Ha MMWKPOGMOsiorMYHaTa umc-
TOTa U Ka4ecTBO Ha pubarta, HenocpeacT-
BEHO C/liej, TpeTvpaHe 1 Npu CbXpaHeHue.

KniouoBu gymu: rama nbun, puba
CKyMpWs, MUKpoGUaneH cTaTyc,
CbXpaHeHune

YBO/

BesonacHocTTa Ha XpaHute
Haslara cb3fiaBaHe Ha TeXHOM0ru
3a 06paboTKka Ha XpaHuTesiHuUTe
NPOAYKTU, KOUTO eNMMUHMpaT na-
TOreHHUTEe 3a 4YoBeka MuKpoopra-
HU3MW, KaKTO W TakuBa, npeamus-
BMKBallM TaAxHata passana. Cb-
LecTByBaT pas/IMYHN MeToau 3a
pegyuvpaHe Ha nonynaumm Ot
MUKPOOPraHn3mMmn nNpu XpaHnTesiHu-
Te npoayktn. CpaBHUTENTHO HOB U
edoekTMBeH MeToAd, npwnaraH 3a
Tasn uUen e W3Nosi3BaHeTo Ha
MoHM3Mpawm nbyeHus. Obnbysa-
HEeTO Ha XpaHu e npouec, npu
KOWTO MPOAYKTUTE Ce m3narat Ha
KOHTpO/IMpaHa fo3a OT JibyucTa
eHeprus, nosiyyeHa OT eCcTeCcTBeHU
nstouHuyy, Co®® uam Cs™®" unn
4ype3 yCKOpPEHW eneKkTpoHu, nonyye-
HW OT JIMHENHN eNEKTPOHHW YCKOpK-
Tenu (KysuH n KaywaHckuid, 1981).

Punbata n pakoobpasHute Mo-
rat ga 6baat KOHTaMUHUPaHU C na-
TOreHHn 6aktepumn kato Salmonella,
Shigella, Vibrio, KakTo 1 ¢ pas3niMyHun
napasutu. MNasapHaTa CTOWHOCT Ha
pUGHNTE NPOAYKTU Ce Hamanssa oT
pa3BMTMETO Ha T[HWIOCTHW OakTe-
pvK, KOUTO BfOLIABAT BKyca 1 MUpK-
ca MM, NPUYMHABAT OC/NM3HSABaHE W
Apyrn He6naronpusaTHY NPOMEHMN.

XpaHuTesiHaTa CTOMHOCT Ha
punbéata nU puUbHUTE NPOAYKTU Cce
onpegensa npeay BCUYKO OT TAXHa-
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microbiological purity and quality of the

fish immediately after treatment and
storage.
Key words: gamma rays, fish

mackerel, microbiological status, storage

INTRODUCTION

Food safety requires the use
of technology for food processing,
which eliminates pathogenic
microorganisms or such that
deteriorate the food’s quality.

There are different methods for
population reduction of
microorganisms in food products.

A relatively new and effective
method for this use would be the
use of ionizing radiation.

The irradiation of food is a process
during which the products are
exposed to a controlled dose of
radiation energy from natural
sources, such as Co® or Cs*®' or
accelerated electrons obtained

from linear particle accelerators.

Fish and crustaceans might
be contaminated with pathogenic
bacteria, such as Salmonella,
Shigelia, Vibrio, as well as with
different parasites. The market
value of fish products is lowered if
they have rotting bacteria, which
worsen the product's taste or
smell, cause mucus coating and
other unfavourable changes.

The nutritional value of the
fish and the fish products is
determined mainly by their



Ta 6MOMOrMYHA  MBHOLEHHOCT.
PnbHOTO Meco ce oT/M4yaBa C
BMCOKa YCBOSIEMOCT, Ab/hkalja ce
Ha He3HauyuTesIHOTO KONMYEeCTBO
CbefuHUTe/IHa TbKaH B Hero, Ha
60ratoTo My CbAbpXaHue Ha ekc-
TPakTHN BellecTBa M Ha BUcokaTa
6Mos1I0rMYHa  MbAIHOLUEHHOCT  Ha
6eNTbUMHUTE W  MasHUHUTE MY
(FposeB u kon., 1999).

Pubata, HecTepununsnpaHuTe
PUOGHN MPOAYKTU W Ky/IMHApHUTE
nsgenua oTr puba ce cuuTaTr 3a
ManoTpariHu, JNeCcHO pasBansLm
ce npoAyKTW, KOWUTO Wu3nckKear
XNaniHO CbXpaHeHue.

[MpunaraHnte wMeToAM 3@
N3KYCTBEHO KOHCepBuMpaHe Tpsbsa
Aa OCUrypsaT Mo-nNpoab/HKUTENHO
CbXpaHeHue Ha pubarta B rogHo 3a
KOHCyMauusi CbCTOsIHME. KoHcep-
BMpALLOTO [AeiNCcTBME Ha HUCKUTE
Temnepatypy ce noctura 4pes
NHaKTMBUPaHe WNWN MpekpaTaBaHe
AeMHOCTTa Ha TbKaHHUTE EeH3UMWU,
ypes MnoTUCKaHe XM3HeHaTa [Aeli-
HOCT Ha MMWKpPOOPraHu3MuTe WIK
ypes TAXHOTO MbJ/IHO YHULLIOXaBaHe.

Cnopepn Sado et al. (2005)
NPy CbXpaHeHWe Ha NMbCTbpBa OT
Bnga Salmo salar, e oT4yeTeH 06wy,
6poil Me30n/IHA MUKPOOPraHu3-
Mn 3,6 logN, KakTo npn cbxpaHe-
HWe noA nepf, Taka u npu +6 °C.
ABTOpuTE gocTturat Ao mssoga, 4ye
aHanusnpaHute pubu nokassar
3anaseHo [Oo6po  MUKpoOBUasTHO
KayecTBO [0 8 OHW, CbXpaHsABaHM
nog nep.

B 3aBucuMMOCT OT Temnepary-
parta Ha cbxpaHeHue, 5C 5915-82
npeaBwxaa no-AbArM CPoOKoBe Ha
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biological value.

Fish meat is characterized by high
absorption, due to its insubstantial
guantity of connective tissue, its
high content in extract substances
and high Dbiological value of
proteins and fats (Grozev et al.,
1999).

Fish, unsterilized fish
products and culinary items made
of fish are considered to be
perishable products and are quick
to deteriorate, so they require cold
storage.

The methods applied in
artificial canning are expected to
provide prolonged storage in
ready-for-consumption conditions.
The canning effect of low
temperatures occurs by
inactivation and cessation of tissue
enzyme activity, which is achieved
by suppression of the vital activity
of the microorganisms or their full
destruction.

According to Sado et al.
(2005) during the storage of trout,

species Salmo salar, a high
number of mesophilic
microorganisms has been

recorded: 3,6 logN, stored in ice
and above +6°C. The authors have
reached the conclusion that the
analysed fish samples show a very
well preserved microbial quality up
to 8 days of ice storage.

Depending on the
temperature of storage, BDS
5915-82 expects longer storage of



CbXpaHeHue 3a pubu C MacneHocT
nog 8 % KbM KOUTO cnaga Wu
cKympusTa.

3non3saHeTo Ha rama bun-
Te npu obpaboTkaTa Ha pubu wn
pakoobpa3Hn Moxe pnda ce pas-
rnexpaa kaTo yact oT gobpara npo-
N3BOACTBEHA NpakTuka WM 4vacT
oT HACCP. XpaHuTe TpsbBa aa ca
Cc fo6po KayecTBO, NpaBWUIHO 06-
paboTeHN N CbXpaHsABaHU Npean u
cneg ob6nbyBaHeto. Pubata u
pPUOHUTE NPOAYKTM NpeacTasnAsar
MHTEpeC 3a Hay4HO u3cnefBaHe U
3a TOBa nNocTaBeHata uen e
npoyyBaHe W npuiaraHe Ha NOHW-
3npawmTe nMbyYeHns Kato 6esonacHa
TEXHOMOMMNA 3a yAb/hKaBaHe Ccpoka
Ha CbXpaHeHne Ha npsicHa puba.

LlenTa Ha u3cnegBaHeToO €
yCTaHOBsIBAHe B/IMSIHUETO Ha Tpwu
[o3n rama nbvum (2, 3 n 4 kGy)
BbPXY MWKPOOMOOrMYHUA CcTaTyc
Ha dmne oT puba CcKympus
(Scomber scombrus). OnuTHuTE
obpas3um — obnbvyeHa N HeobTbyYeHa
pnba ca cbxpaHaBaHW MNpU HUCKa
Temnepatypa (-20 °C) 3a nepuof ot
6 meceua.

MATEPWNAN N METO4WA

3non3saHo e thune ot puba
ckympus (Scomber scombrus), 3a-
KyneHo OT TbproBckata Mpexa u
OMakoBaHO B MHAUBUAYa/IHW Nonne-
TUIEHOBY NJIMKOBE MO, BaKyyM.

3ampaseHuTe pubu ca pasge-
NeHN B TPU Fpynu, KakTo cnepga:

1. KoHTpona — Heob6/byYeHu
pnou
2. Pnén obnbuyeHn c 2 kGy

raMma 1b4yn

50

fish with fat content below 8 %,
mackerel being one of them.

The use of gamma rays in
fish processing and crustaceans
can be regarded as part of good
manufacturing practice or part of
HACCP. The food must be in
optimal quality, adequately
processed and stored before and
after radiation. Fish and fish
products in general are important
for scientific study and because of
that the main objective is the study
and application of ionizing radiation
as a safe technology for extension
of storage duration of fresh fish.

The objective of the study is
establish the effect of three doses
of gamma rays (2, 3 and 4 kGy) on
the microbiological status of fish
fillet mackerel (Scomber
scombrus). The samples
irradiated and non irradiated fish
were stored at low temperature
(-20 °C) for a period of 6 months.

MATERIAL AND METHODS

For experiments is used fish
fillet mackerel (Scomber
scombrus), purchased from
commercial and packaged in
individual plastic bags under
vacuum.

The frozen fishes are divided
into three groups as follows
1. Control — non irradiated fish
2. Irradiated fish with 2 kGy
gamma rays



3. Puén obnbuyeHn c 3 kGy
rama nbyu
4. Pnén obnbuyeHn c 4 kGy
rama nbyu

MpoBefeHn ca cnegHuTe MUK-
POBMONOTNYHN aHA/IN3W: NPUrOTBSIHE
Ha npenapaT-oTneYyarbK, MOCsABKa-
oTnevyaTbK Ha TBbpAa XpaHuTesHa
cpepa, obuw, 6pori aepobHM Me3o-
PUIHU 1 NCUXPOPUIHU MUKpoopra-
HU3MU, KONMAOPMK, Koarynasonosno-
XUtenHu crtadousiokokn, Bacterium
cereus, Bacterium proteus,
Clostridium  botulinum, 60Tyn1MHoB
TOKCWH, CaJIMOHenu, cyndutpeny-
uMpawy KNoCcTpuauun, nneceHn u
ApOXAN.

CwrnacHo b1C 14973-80 npwu
NOCEBKN — OTrneYvaTbk 3a Me3odounn-
HU 1 NCUXOTPOCPHM MUKPOOPraHns-
MU Ha arapusupaHa cpega, oT4yu-
TaHeTo Ha nopacHa/UTe KOJIOHWUN
ce usuucnsea Ha 1 cm? OTunTa-
HEeToO ce M3BbpLBA MO cregHaTa
cxema:

Be3 pacTtex — Ha nocsaBkaTa HAMa
KOJTIOHUMW.

Cnab pactex — mma oT 1 go 5
KOMOHMM Ha 1 cm?.

CpepeH pactex — nma ot 6 go 10
KOMIOHMM Ha 1 cm?.

O6buneH pactex — uma Hapg 10
KOMOHUM Ha 1 cm?.

Crnopen,  TomacsaH  (1984)
OpUeHTUpOBBbYHATA HOpMa Ha o6La
06CeMeHeHOCT 3a npscHa puba wu
cnep pasMmpassaBaHe, e 10000
GakTepuasiHi KneTkn Ha 1 cm?.

Cratuctnyecka  obpaboTka
Ha pesynratnte e u3BbpLleHa C
nomMoLita Ha nporpameH npoaykT
MS Office Excel.
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3. Irradiated fish with 3 kGy
gamma rays
4. Irradiated fish with 4 kGy
gamma rays

The following microbiological
analyses have been conducted:
the preparation of a slide -imprint,
culture-imprint on hard surface,
total count of aerobic mesophilic
and psychrophilic microorganisms,
coliforms,  coagulase  positive
staphylococcus, Bacterium cereus,

Bacterium proteus, Clostridium
botulinum, botulinum toxin,
salmonella, sulfate-reducing

Clustridia, fungi and yeast.

In accordance with BDS
14973-80 when growing cultures —
an imprint for mesophilic and
psychotrophic microorganisms on
agar surface; the analysis of the
grown cultures is conducted at 1

cm? according to the following
scheme:
No growth - the culture no
colonies.

Low growth - has from 1 to 5
colonies per 1 cm?.
Middle growth— has from 6 to 10
colonies per 1 cm?.
Abundant growth
colonies per 1 cm?.
According Tomasyan (1984)
the estimated rate of overall
microbial contamination for fresh
fish after thawing, is 10000
bacterial cells per 1 cm?.
Statistical analysis
The results were processed
the software MS Office

10

over

using
Excel.



PE3YNTATUN NN OBCbXXOAHE

MonyyeHnTe eknepumeHTas-
HW pe3ynTaTu ca MpeacTaBeHu B

Tabnmuy 1 un 2.

RESULTS AND DISCUSSION
The experimental results are
presented in Tables 1 and 2.

Tabnumuya 1. O6uL 6poit aepobHM Me3onNHN MUKpoopraHuamu — logN BbB thune
OT puba ckympus (Scomber scombrus) no Bpeme Ha CbXpaHeHne

Table 1. Total count of aerobic mesophilic microorganisms — logN in fish fillet
mackerel (Scomber scombrus) during storage

EkcnepumeHTasniim rpynu / Experimental groups

CbXxpaHeHune 1 2

3 4

Storage

KoHTpona O6nbueHa c 2 kGy

O6nbyeHac 3 kGy O6nbyeHa ¢ 4 kGy

Control Irradiated with 2 kGy Irradiated with 3 kGy Irradiated with 4 kGy
0 pHu/day 2,1 1,2 2,1 2,0
1 meceu/month 2,7 be3 pacTex be3 pacTex be3 pacTex
No growth No growth No growth
2 meceuya/months 2,5 2,3 Bes pactex Bes pactex
No growth No growth
3 meceya/months 2,5 2,3 2,4 2,0
4 meceua/months 2,7 be3 pacTex be3 pacTex be3 pacTex
No growth No growth No growth
5 meceua/months 2,3 2,5 2,1 Bes pacTtex
No growth
6 meceuya/months 2,0 2,0 Bes pactex Bes pactex
No growth No growth
[aHHuTe nokassaT, 4ye Bef- The data indicates that

Hara cnep o6nbyBaHe He ce Ha-
6n04aBa 3HaunTeNHa pasnuka B
cToliHOCTMTE 3a 06Ly 6poi me3o-
UNHN  MUKpoOpraHn3mmn mMexay
06/1bY4EHM U HEeOob6/TbYeHN npobu
Ha pubHO dmne n Bapupatr B
rpaHuuuTe Ha 2 NorapuTMUYHU
eanHnumM. Jfluncata Ha pasnvka B
o6WnsA 6point Me3odIUNHN MUKPO-
opraHM3mMn Mexagy Oo6/TbyYeHn U
Heob6/TbYeHN NPO6KM e pesynTar oT
3amMpassBaHeTo WM TMpu  HUCKU
Temneparypw.

MwuKpoopraHM3mmuTe nokassaTt
Mo-BMCOKa paanope3nCTEHTHOCT
npy A4bN60KO 3aMpassBaHe U edoek-
Ta OT 06/1bYBAHETO MNpU TAX Ce
nposiBsiBa B Nepuoja Ha CbXxpaHe-
Hne. B nepuopa Ha uscnegsaHe oT

immediately after radiation there is
no significant difference in the
value of total mesophilic
microorganisms between radiated
and non-radiated samples of fish
fillet. The values vary in the range
of 2 log wunits. This lack of
difference in the total amount of
mesophilic microorganisms
between radiated and non-
radiated samples is the result of
their refrigeration at low
temperatures.

The microorganisms show
higher radio resistance when
deeply frozen and the radiation
effect is seen during the storage
period. In the first 0 to 6 months of
research the initial values stay the
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0 go 6 meceua, ce HabnwaaBa 3a-
AbpXXaHe Ha NbpBOHAYa/IHUTE CTOM-
HOCTW, KOETO BEPOATHO Ce [AbJIXKU
Ha oTpuuarenHarta Temneparypa Ha
CbXpaHeHWe 1 BakyymMHaTa OnakoB-
ka. Te3n aBa pakTopa orpaHuyasar
pasMHOXaBaHeTO Ha BereTaTtuBHU-
Te (hopmn Ha aepobHMTe Me3ou-
HU MUKPOOPraHn3mu.

same most probably because of
the negative storage temperature
and vacuum packaging. These two
factors restrict the reproduction of
vegetative forms of aerobic
mesophilic microorganisms.

Tabnuua 2. 06w, 6poii aepoOHU NCUXPOUSIHKU MUKPoopraHmamn — logN BbLB
tnne ot puba ckympusa (Scomber scombrus) No Bpeme Ha CbXpaHeHne

Table 2. Total count of aerobic psychrophilic microorganisms — logN in fish fillet
mackerel (Scomber scombrus) during storage

EkcnepumeHTasiim rpynu / Experimental groups
3

CbXxpaHeHune 1. 2

4

Storage

KoHTpona O6nbueHa c 2 kGy

O6nbyeHac 3 kGy O6nbyeHa ¢ 4 kGy

Control Irradiated with 2 kGy Irradiated with 3 kGy Irradiated with 4 kGy
0 gHu/day 3,0 3,1 Bes pactex Bes pactex
No growth No growth
1 meceu/month 3,5 3,8 Bes pactex Bes pactex
No growth No growth
2 meceua/months 3,2 3,1 2,0 Bes pacTtex
No growth
3 meceua/montsh 2,5 2,1 2,5 2,0
4 meceua/months 3,2 3,5 2,2 2,0
5 meceuya/months 2,1 3,0 2,0 Bes pactex
No growth
6 meceuya/months 2,0 be3 pacTtex be3 pacTtex be3 pacTtex
No growth No growth No growth

Mo oTHOLWIEHWe B6pPOoA Ha NCuXx-
pothunHUTE aepobHN MUKpoopra-
HM3MUW Ca OTYETEHWU CTOMHOCTU OT 2
no 3 logN. TMpu HeobnbyeHata
npoba 6posA Ha NcuxpoPunHuTe e
efHaKbB C npobarta, 06/1bYeHa C 2
kGy. ToBa nokassa, 4ye pgosa oT 2
kGy He e pgoctaTbyHa 3a MNOB/UA-
BaHe Ha Tasu rpyna MUKpoopraHus-
Mu. Pesyntatute OT npoBefeHuTe
aHanM3n nokassar, 4ye npu gosa ot
3 n 4 kGy, BegHara cnep 06/1b4YBa-
He ce Habnwgasa pegykums ot 3
NOrapuTMUYHU  eauHULW. [aHHuTe
oT Tabnuuara nokassart, Ye Ncuxpo-
uNHUTE MUKpPOOpPraHn3mu ca no-

In respect to the number of
psychrophilic aerobic microorganisms
the registered values are from 2 to
3 logN. Non-radiated samples have
as many psychrophilic
microorganisms as samples
radiated with 2kGy, which only
shows that a 2kGy dose is not
sufficient to influence this group of
microorganisms. The results from
the analyses indicate that a dose
of 3 or 4kGy causes reduction by 3
log units. The data in the table
indicates that psychrophilic
microorganisms are more sensitive
to higher radiation doses.
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YyBCTBUTE/THN KbM BUCOKUTE [03U
Ha o06nbyBaHe. TEXHUAT HUCHK
6poil MO BPEME Ha CbXpaHEHue ce
06sAiCHABa C MPWIOXeHUTe oTpuua-
TesIHM Temneparypu, KOUTO NOATUC-
KaT, WHaKTMBMpaT W NpakTU4ecku
npekpaTABaT AeNHOCTTa Ha eH3UM-
HUTE UM CUCTEMMWN.

B kpas Ha HabnwogaBaHus
nepuog, CTOMHOCTUTE 3a obLy
6poit aepobHU NCUXPOGIUSTHN MUK-
poopraHusMn npu TpeTa rpyna
3anousart fa ce yBenuyaBar, Koe-
TO BEPOATHO Ce AOb/DKM Ha Bb3-
CTaHOBfIBaHe Ha 4acT OT yBpeje-
HATE OT 06/1bYBaAHETO K/NETKU
(Ky3uH n KaywaHckuii, 1981).

Ha muKpockonckute npenapa-
TV OT NpopacHanuTe KONOHUU Me30-
PUMHU 1 NCUXPOIUITHUN MUKpOOopra-
HW3MU € YCTaHOBEHO Ha/INYMeTo Ha
St.albus, St.citreus, MWKPOKOKM,
Bac.subtilis. CbrnacHo n3sbpLieHu-
Te MUKPOBMONOrMYHW M3CneaBaHus
no BAC, npe3 uenna CpPoK Ha
CbXpaHeHne He 06sXxa yCTaHOBEHWU
natoreHn — TMJIecCeHn, APOXaW,
ca/IMOHenu, Koaryna3onosioxm-
TeNHN CcTatnNIoOKOKK, KOoNndgopmu,
B.proteus, B.cereus, aHaepo6HuTe
Cl.perfringens, CI botulinum n
60TYNIMHOB TOKCUH.

n3BO4U

1. YcTaHoBEH € MNoNoXuteneH
epekt OT npunaraHe Ha rama
TbYX, KaTO TEeXHONOrMyeH MeTop
3a 3anasBaHe Ha MukKpobuanHa
yncToTa M KayectBO Ha PUOBHOTO
dwune, HenocpeAcTBeHO cnep
06/1bUBaHE M NPU CbXpPaHeHne

2. B nepmopga Ha cbxpaHeHue
o6ums 6pont aepobHU Me30UTHU

Their low count during storage can
be explained by the applied
negative  temperatures, which
suppress, inactivate and practically
terminate the activity of their
enzyme systems.

By the end of the observation
period, the values of the total
amount of aerobic psychrophilic
microorganisms in the third group
begin to increase, which is
probably caused by the restoration
of some of the cells damaged from
radiation (Kuzin and Kaushanskiy,
1981).

The presence of St.albus,
St.citreus, micrococci, Bac. subtilis
is established in the microscopic
slides of the grown mesophilic and
psychrophilic colonies. In
accordance with BDS regulations
for the conducted microbiological
analyses, throughout the whole
storage period no pathogens were
found — fungi, yeast, salmonella
coagulase positive staphylococcus,
coliforms, B. proteus, B. cereus,
anaerobic Cl. perfringens, CI.
botulinum and botulinum toxin.

CONCLUSIONS
1. The application of gamma
rays has a positive effect as a
technological method of preserving
the microbial purity and quality of
the fish fillet, immediately after
irradiation and storage.

2. During the storage period
the total amount of aerobic
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MUKPOOpraHM3aMm B HeobnbyeHaTa
npoba octaBa HEMpPOMEHEH, a npu
NCUXPOPUIHUTE MUKPOOPraHn3ImMm
HabniogaBame HamasieHve o1 1
noraputMnyHa enHULA.

3. [o3a Ha obnbyBaHe oT 3-4
kGy e goctarbyHa 3a pefykumnsa Ha
aepobHn Me30MUNHN 1 NCUXPO-
donsiHM MMKpOOpraHn3Mn 40 HUBO,
Mpy KOeTo ce oTuuTa cnab pacrex
W Niunca Ha pacTex.

4. Mpes3 uenuna vuscnegsaH ne-
pnoj He e yCTaHOBEHO Ha/Inymne Ha
naToreHHNn MWKPOOpPraHu3Mu: nine-
CEHW, APOXAW, ca/IMOHENn, Koary-
Na30Mo/I0XKUTENHN CTaPUIOKOKMN.
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mesophilic microorganisms in the
non-radiated sample remains the
same, while the total amount of
psychrophilic microorganisms
decreases by 1 log unit.

3. The dose of radiation of 3-4
kGy is sufficient for the reduction of
aerobic mesophilic and psychrophilic
microorganisms down to a level, at
which low growth or lack of growth
can be found.

4. Throughout the entire period
of study no pathogenic
microorganisms were found: fungi,
yeast, salmonella, coagulase
positive staphylococcus.
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