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PE3IOME

PaspaboTeHa e pgounHata WHcTa-
nauma 3a ko3n AVK-24Me. OTnmuuntesnHa
0COGEHOCT Ha KOHCTPYKUUSATA € Npuioxe-
HMETO Ha MpuHUUNA Ha NoApPeAEHOTO
JoMKCMpaHe Npu Cb3daBaHETO Ha (PUKCU-
pawaTta cuctema. M3pbpLueHa e ekcnepu-
MEHTa/THa OLeHKa Ha ekcnnoatauuoHHK-
Te nokasartesim Ha JounHarta MHcTanaums.
3a noBuwaBaHe [OCTOBEPHOCTTA Ha
nonyyeHuTe pesyntatu, U3cnefBaHeTo e
npoBefeHO npe3 ABa pasnuHM ctagus
Ha JlaKTalMOHHMS Nepuog, - NPy BUCOKO U
HMCKO HMBO Ha NPOAYKTUBOCT Ha KO3uTe.
YcTaHOBEHM ca CTOMHOCTUTE 3a cnegHuTe
ekcnioaTaunoHHN nokasaTtenu npu pabo-
Ta C gounHaTa nHcTanauus:
- MPOM3BOAMTENHOCT Ha Tpyja 3a 4ac
yncTo paboTHo Bpeme, Wi ;
v W, = 72,98 ko3n/yoBekoyac (npw
BMCOKO HMBO Ha NPOAYKTUBHOCT);
v W, = 102,45 ko3u/yoBekoyac (npu
HMCKO HMBO Ha NPOAYKTUBHOCT).
- MNPOM3BOAMTENIHOCT Ha Tpyha 3a 4ac
onepaTvBHO paboTHO BpemMe, Wy,:
v Wy, = 59,66 ko3u/yosekouac (npu
BMCOKO HMBO Ha NMPOAYKTUBHOCT);
v Wy, = 79,42 ko3u/yosekouac (npu
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SUMMARY

The goat milking installation DIK-
24PF was developed. The distinctive
feature of that installation is the
application of the principle of arranged
fixation for the design of the fixation
system. Experimental evaluation of the
operational indicators of the milking
installation was made. In order to improve
the reliability of obtained results, the
experimental study was carried out in two
different stages of the lactation period: at
high level of milk yield and at low level of
milk yield of the goats. The values of the
following operational indicators were
found during working with DIK-24PF
milking installation:
- productivity of labour per hour of net
working time, W4;
v W, = 72.98 goats/man-hour (at a
high level of productivity);
v W, = 102.45 goats/man-hour (at a
low level of productivity).
productivity of labour per
operational working time, Wo;:
v W, = 59.66 goats/man-hour (at a
high level of productivity);
v Wo, = 79.42 goats/man-hour (at a

hour of



HMCKO HMBO Ha NPOAYKTUBHOCT).

EkcnepumeHTanHute pesyntartu
nokassar CbLl0, Ye B 3aBMCUMOCT OT JlakK-
TaUUOHHUA CTaguin 1 Tekywata npoayk-
TUBHOCT Ha KO3UTE, OTHOCUTENHUAT [AN
Ha TEexHONorMyHuTEe onepauum 3a eguH
JowsieH unkbn npu goeHe ¢ AVK-241o ce
W3MEHS B CNefiHUTe rpaHnuu:
- CbLUWHCKO [oeHe - mMexny 77,52 % wu
81,74 %;
noAroTBUTESTHU TEXHOJIOTNYHU
onepauun — 12,91+15,02 %;
- 3aK/1IUNTENHN TEXHONOTUYHN onepauny —
5,35+7,36 %.
JovnHaTta MHCTanaums ANK-24TMd
crnocobcTBa 1 3a nogobpsiBaHe Ha:
- 6/1arocbCTOAHNETO Ha KO3UTe B npoLeca
Ha [oeHe;
YyC/OB/ATA Ha Tpy4 Ha onepatop-
josauute;
- ycnosusita 3a 300BeTepuHapHa obpa-
60TKa U KOHTPON BbpXY NPOLAYKTUBHOCTTA
Ha XXMBOTHUTE.

Pesyntatute OT ekcnioaTauuoHHa-
Ta oueHka Ha gownHata uHcTtanauua AWK-
24MN® noTtebpXAaBar BaMAHOCTTA Ha
xunotesara 3a MNOMOXUTENIHO BAUSHWE Ha
npuvHUMNa Ha noApefeHoTo  dmKeupaHe
BbPXY Ka4eCcTBOTO Ha paboTHMA npouec npu
NIMHeHUTe [OWHW WHCTanauuyM 3a KO3,
Tvn “Side-by-side”.

KnwoyoBu gymn: Ko3u; [oeHe Ha
KO31; [OWIHA WHCTaslaums 3a KO3W; eKc-
njoaTauMoHHa OLEeHKa; NPOW3BOAUTESTHOCT
Ha [ou/iHa UHCTanaums

YBOJ,

B 6p. 6/2011 Ha cn. «CenckocTo-
naHcka TexHuka» e nybnukysaHa ctaTus-
Ta «W/3cnegBaHe Ha HAKOW ekcnnoarta-
LMOHHM MoKasatenn Ha AounHa nHcTana-
umMa 3a ko3n [AUK-24». B cratuaTta ca
npeacraBeHu pesyntatute OT U3BbpLUe-
HaTa ekcrnsoaralMoHHa OuUeHKa Ha [oun-
Hata uHcTanaumsa. OueHsiBaHW ca ekc-
nnoarauMoHH1Te nokasarenun ,lponsso-
ONTEeNIHOCT Ha TpypAa 3a Yac 4mcto paboT-
HO Bpeme, W,", ,[Mpon3BoanTesIHOCT Ha
TpyAa 3a yac onepatvBHO paboTHO Bpe-
Me, Wp,", NPOAB/MKUTENTHOCT N OTHOCUTE-
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low level of production).

The experimental results also show
that during milking with DIK-24PF the
relative value of the technological
operations is changing per one milking
cycle among the following limits,
depending of the stage of lactation and
the current level of milk yield of the goats:
- actual milking: from 77.52 % to 81.74 %;

- preparatory technological operations —
12.91+15.02 %;

- Closing technological operations -
5.35+7.36 %.

DIK-24PF milking installation also helps to
improve:

- welfare of goats in the milking process;

- the working conditions of the operators-
milkmen;

- Zoo-veterinary treatment conditions and
the productivity control of goats.

The results of the operational
evaluation of DIK-24PF milking installation
confirm validity of the working hypothesis
for the positive impact of the principle of
arranged fixation on the quality of
operational process of the linear milking
installations, side-by-side type.

Key words: goats, goat milking;
goat milking installation; operational
evaluation; output of a milking installation

INTRODUCTION

In Agricultural Engineering Journal
(ISSN 0037-1718), issue No 6/2011, was
published an article ‘Study on some
operational indicators of milking
installation for goats DIK-24'. The article
presents the results of the operational
evaluation of the milking installation. The
following operational indicators were
assessed: 'Productivity of labour per hour
of net working time, W', productivity of
labour per hour of operational working
time, Wy,', duration and relative share of
technological operations per one milking



NeH AN Ha TEXHOMOMMYHUTE onepauum 3a
e[IMH gouneH uMkbn npu pabota ¢ AUK-
24. YCTaHOBEHO €, Ye B paMK1UTe Ha eauvH
JOWNEH LMKb crioMaraTesiHuTe TeXHOs10-
rTMYHMUTE onepauun 3aemMart OTHOCWUTEsSIHO
BWCOK A5, gocturarikm go 34,06 %.

JovnHata wuHcTtanaunsa [JUNK-24 e
24-mecTHa, NvHelHa, egHopedoBa, Tum
~Side-by-side”. O6opyagsaHa e ¢ ukcupa-
la cucTema, B KOATO € NPUIoXKeH NpuH-
LUMNBT Ha NPOU3BOJIHOTO hukcupaHe. Pe-
3ynTaruTe OT anpuopHO eKkcrnepuMeHTasl-
HO u3cnegBaHe OTHOCHO B/IUAHWETO Ha
npuHUMna Ha pukcupaHe BbpXY Kadec-
TBOTO Ha paboTHMA MNpouec npu SINHEN-
HUTE AoWNHWM mHcTanauymm (Sabkov et al.,
2017), nokassart, 4ye, B CpaBHeHMEe C MNpPUH-
uMna Ha Mpov3BOJSIHOTO dhMKCUpaHe, MpPUH-
LUNbT Ha NoApeseHOTo (hrkcrpaHe cnocoo6-
CTBa 3a MoBMLIABaHE Ka4eCcTBOTO Ha paboT-
HVS NPOLEC Ha JouHaTa HCTanaums.

3a npeopfonsiBaHe Ha MocoyeHuTe
HefocTaTbUM € Cb3faZleHa YCbBbpLUEH-
cTBaHa KOHCTpyKuua Ha QNK-24 —  Oowvn-
Ha WHcTanauyma 3a ko3u JUK-24MNo~,
OcHoBHaTa OT/IM4uTENIHA OCOBEHOCT Ha
Tasn KOHCTPYKLMSA e YyCbBbpLUEeHCTBaHaTa
oukcupalla cuctema, Ccb3gageHa Ha
npuHUMna Ha nogpeaeHoTo oukcupaHe.

Llenta Ha HacToALLOTO M3cneaBaHe
e Ja ce M3BbPLUM OLLEHKA Ha ekcrnsoara-
LMOHHUTE nokKasaTesiM Ha [ounHara
MHCTanauus 3a kosn JNK-24re.

MATEPVWAJT N METOOU

JownHata vHcTanauma OWK-24To
e npegHasHayeHa 3a rpynoBo [OeHe Ha
Ko3n B gownHa 3ana. ObopygsaHa e C
XpaHuikKa 3a XpaHeHe Ha Ko3uTe C
KOHUEeHTpUpaH dypax B npoueca Ha
poeHe. O6cnyxksa ce 0T [AdBama
onepaTop-gosyn, paéoTtewm ¢ no 6
JOWTHKM anapara.

Ha ®urypa 1 e npeacrtaBeH koMbu-
HupaH o6LW, BWA Ha [JowuHata MWHcTa-
naums.
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cycle in working with DIK-24. It was found
that within one milking cycle, the auxiliary
technological operations occupied a
relatively high share, reaching up to
34.06%.

Milking installation DIK-24 is with
24 stalls, linear, one-row, side by side
type. It is equipped with a fixing system,
which applies the random fixing principle.

The results of an a priori experimental
study on the impact of the fixation
principle on workflow quality in line milking
installations (Sabkov et al., 2017) show
that, compared to the principle of random
fixation, the principle of arranged fixation
helps to improve the quality of the
workflow of the milking installation.

In order to overcome these
shortcomings, a sophisticated
construction of DIK-24 was created —
‘Milking installation for goats DIK-24PF'.
The main distinctive feature of this
construction is the advanced fixing system
created on the principle of arranged
fixation.

The aim of this study is to evaluate
the operational indicators of the milking
installation for goats DIK-24PF.

MATERIAL AND METHODS

The milking installation DIK-24PF is
intended for group milking of goats in a
milking parlour. It is equipped with a
feeder for concentrated fodder for feeding
the goats during the milking process. It is
served by two operators-milkmen, who
are working with 6 milking clusters.

Figure 1 shows a combined general
view of the milking installation.



a) norneps oTKbM XpaHWIKaTa 3a KOHLEeHTpupaH ypax 6) nornes oTKbM 30HaTa 3a loeHe
a) view from the side of feeding-trough for concentrated forage b) view from the side of milking area

dur. 1. KombuHMpaH 06y BUA, Ha gouHaTa MHcTanaums 3a kosn, ANK-24Mo

Fig. 1. Combined general view of DIK-24PF goat milking installation

M3cnepBaHeTo e nposefeHo B Ekc- The study was conducted
nepumeHTanHata kosedpepma Ha WHcTu- | experimental goat farm in the Research
TyTa N0 MJaHWHCKO >XMBOTHOBBACTBO M | Institute of Mountain Stockbreeding and
3emegenue - rp. TposiH. OcHoBHUTE napa- | Agriculture - Troyan. The basic parameters

in the

MeTpW Ha Ko3eTo cTago ca npepcraseHu B | of the goat herd are presented in Table 1.

Tabnuua 1.

Tabnuua 1. OCHOBHU NapamMeTpu Ha KO3eTo CTajo
Table 1. Key parameters of the goat flock

Ne MapameTsbp / Parameter

Mspka CTolHOCT

Measure Value
1 Pasmep Ha cTagoTo (Ko3u-malikn) Bpoii 160
" Size of the flock (mother-goats) Number
MopopaeH cbeTaBs: / Breed composition:
5" Bbvnrapcka 6sn1a mneyra / Bulgarian White Dairy % 54,4
" - AHrno-Hy6uiicka / Anglo-Nubian 15,6
- ToreH6yprcka / Toggenburg 30,0
MnogosutocT / Fertility:
3" Bovnrapcka 6sn1a mneyrHa / Bulgarian White Dairy % 171
" - AHrno-Hy6uiicka / Anglo-Nubian 162
- ToreH6yprcka / Toggenburg 155
XvBoTerno Ha ko3ute-maiikm / Live weight of mother-goats:
4" Bbnrapcka 6sn1a mneynHa / Bulgarian White Dairy K 54.5
" - AHrno-Hybuiicka / Anglo-Nubian 9 53.3
- ToreHbyprcka / Toggenburg 51.3
NakTaynoHHa mneyvHocT / Lactation milk yield:
5 Bbnrapcka 6s1a mneynHa / Bulgarian White Dairy | 677
" - AHrno-Hy6uiicka / Anglo-Nubian 611
- ToreHbyprcka / Toggenburg 514
W3cneasanu ca cneaHuTe ekcnnoa- | The following operational indicators
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TaunoHHK
WHCTanauus:
- cpefgHa nNpoOAbL/DKATENHOCT Ha efuH
JovneH uukbn, Tg;

- OTHOCWTENIEH [AN Ha NoAroTBUTESNIHUTE
TEXHOMOTMYHM onepaumu, Ay;

- OTHOCUTEJIeH [JAN Ha 3akIluuTesniHuTe
TEXHOI0rMYHK onepauun, A,

- NPOM3BOAMTESIHOCT Ha TpyAa 3a Yac 4ncTo
pa6oTHo Bpeme, Wj;

- Mpov3BOAMTENIHOCT Ha Tpyda 3a uac
onepatuMBHO paboTHO Bpeme, W,.

Mpn wn3cnegsaHe Ha TEXHOMOMMY-
HUTE onepauuu ca U3MNoN3BaHW meToauTe
Ha KOHTPOJIHUTE CMEHW N XPOHOMEeTpax-
HuUTe HabnogeHns (Kardashevskii et al.,
1979; PC 3527-72.199). Mpogbmkuten-
HOCTTa Ha onepauuute e u3MepBaHa C
NMoMoLLTa Ha efIeKTPOHHU XPOHOMETPU C
TouyHocT fo 0,01 s.

HanmeHoBaHMATa Ha XpOHOMETPU-
paHuTe TEXHOMOMMYHK onepaLun 1 CUMBOSI-
HUTEe MM 0603HaYyeHWs ca npeacTaseHu B
Tabnuua 2.

nokasaresnun Ha AounnHata

of the milking installation were studied:
- the average duration of one milking
cycle,Tg;
- the relative share of preparatory
technological operations, A;
- the relative share of
technological operations, A
- productivity of labour per hour of net
working time, W4;
- productivity of labour per
operational working time, W,.
In the study of the technological
operations the methods of the control
shifts and the chronometric observations
were used (Kardashevskii et al., 1979,
PC 3527-72.99). The duration of the
operations was measured  using
electronic chronometers with an accuracy
of 0.01 s.
The names of the chronometric
technological operations and their symbolic
designations are presented in Table 2.

the final

hour of

Tabnuua 2. TeXHONOrMYHM onepayun Npu foeHe Ha ko3 ¢ ANK-24MNo
Table 2.Technological operations during milking with DIK-24PF

No HavmeHoBaHMe Ha TeXHO/0rMyHaTa onepawms Cumson
B Name of the technological operation Symbol
l. TexHOM0rnyHM onepaunmn Npu CbLUNHCKOTO A0EHe
. . . o T,
Technological operations during the actual milking
1. MawwuHHo goeHe / Machine milking Tia
MawwwuHHO gomnsgosisaHe / Machine stripping Tio
3 MN3uakBaHe kpas Ha [0eHe Ha rpynata N
" Waiting for the end of milking the group 13
Il. [MoAroTBUTENHM TEXHONOIMYHM onepaunm T
Preparatory technological operations 2
1 3apexpaHe Ha xpaHunkaTa ¢ KOHLEHTpMpaH ypax N
" Loading the feeding-trough with concentrated fodder zl
MoagpexaaHe Ha kO3WTe BbPXY AOWHAaTa nnargopma N
Routing the goats onto the milking platform 2
3. lMocTaBsHe Ha I™ gounHa vawa / Attaching the 1°'teat cup Tos3
3aKNoUMTeNHN TEXHONOrMYHN onepaumu T
Terminative technological operations 3
1 CBasisiHe Ha nocnegHata AounHa vawa N
" Detaching the last teat cup 31
5 MN3uakBaHe 3a ocBobOXAaBaHe Ha rpynara N
" Waiting for the release of the group 32
3 W3kapBaHe Ha rpynara oT gowiHara 3ana Toa

Getting the group out of the milking parlour

1. OnpegensHe Ha nokasaTenuTe |

1. Determination of the indicators

a7



JIPOABMIKNTENHOCT Ha eanH  [ouNeH
uukbn”, ,OTHOCUTENEH ASA/1 HA NMOATOTBU-
TeNHNTEe TEXHO/orMyHu onepauun” un
LOTHOCUTENIEH AN HA 3aKIUYNTENHNTE
TEexXHOMIornyHu onepawmm’.

LJonnHnaT yuksn npu pabota ¢ ANK-
24MN®  BKIOYBA BCUYKM  TEXHOJIOTUYHU
onepaumm (BX. Tabnuua 2), M3Nb/IHABaAHK
npv e4HOKPaTHOTO 3apexjaHe Ha founHa-
Ta nnardopma c X1MBOTHY 3a foeHe. Tyk ce
BK/IlOYBAT BCUYKM oOrnepauuun, CBbp3aHu C
noArotoBkata Ha rpynara 3a [JOeHe,
M3gosBaHeTo U u3BexgaHeto U OT
JovnHata 3ana.

1.1. MNpoAbLMKNTENHOCT Ha efuH
JOW/IEeH UNKBAN

Mpogb/mkMTeNnHoctTa Ha  efvH
JowneH uukbn T, ce nsmepsa c BpemeTo
OT MOMeHTa, 6enexel, HayasoTo Ha
npoueca ,3apexjaHe Ha XpaHunkara c
KOHUEHTpupaH diypax” [0 MOMEHTa,
oTunTall, Kpaa Ha npoueca ,M3kapsaHe
Ha rpynara oT gounHara 3ana’.

M3pa3sBa ce ype3 cymarta OT YMCTO-
To Bpeme T;, BpPeMeTOo 3a NOATOTBUTESHU
T, ©n BpemeTo 3a  3aK/lOUUTENHU
TEXHO/I0rNYHKM onepaummn T, T.e.:

=37,
i-1

UncToTo Bpeme 3a [O0eHe C MHcTanauusata
T, TOoBa € BpPemMeTo OT MOMEHTa,
HenocpeAcTBEHO cnef nocTaBsHe Ha 1™
JounHa yawa, o MOMEHTa,
HenocpeacTBEHO MNpeau CBa/IIHETO Ha
nocnefHara fousnHa vawa.

T, e cymara OT BCUYKM BpemeHa, npes
KOUTO Ce M3BbpLUBaA npoueca “noeHe” nnu

3
T.= ZTl;i , S.
i=1

B ToBa ypaBHeHwe c T;; ca
0603HaYeHn BpeMeHara 3a:

- T1.1 — MaLLUMHHO f0€eHe, S;

- T1.2 — MalMHHO goun3aosiBaHe, S.

- T1.3 — M34yakBaHe Kpas Ha foeHe
Ha rpynara.

1.2. OTHOCUTENEH AAN Ha MoA-
roTBUTENHUTE TEXHONOMMYHM onepaumm

CnomaraTteniHoTo Bpeme T, e cymata
OT BCMYKM BpEMEHa, nNpe3 KouUTo ce

"Duration of a one milking cycle",
"Relative share of the preparatory
technological operations” and "Relative
share of the final technological
operations".

The milking cycle in working with
DIK-24PF includes all the technological
operations (see Table 2) performed on
the single loading of the milking platform
with animals. This includes all operations
related to the milking group’s preparation,
milking and removal from the milking
parlor.

1.1 Duration of one milking cycle

The duration of a one milking cycle
T. is measured with time from the
moment marking the beginning of the
'Loading of the feeding-trough with
concentrated fodder’ to the moment that
takes into account the end of the process
'Taking the group out of the milking
parlour’.

It is expressed by the sum of the
net time T4, the time for the preparatory
T, and the time for the final technology
operations Tj, i.e.:

1)

The net milking time for milking with the
installation, T, is the time immediately
after the I® cup has been placed, just
before the last milking cup has been
removed.

T, is the sum of all the times during which
the milking process is carried out or

)

In this equation with Ty, is denoted
the time for:

- T1.1 — machine milking, s;

- T1.» — machine stripping, s.

- T13 — waiting for the end of
milking of the group.

1.2 Relative share of
preparatory technological operations

The auxiliary time T, is the sum of
all the times during which the preparatory
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M3BbPLUBAT MOATOTBUTENHU TEXHOMOTNYHU
onepaumu, HeobxoouMK 3a peasv3vpaHe
Ha npoueca “goeHe”. B rpynata Ha
NoAroTBUTE/IHUTE TEXHOJIOTUYHU onepauun
ce BK/loYBaT onepauuuTte, npegxoxagalm u
Heo6Xxo4uMM 3a 3anoyBaHe Ha CbLUMHCKOTO
JoeHe: 3apexfaHe Ha XpaHuikata C
KOHUEeHTpupaH dypax, nogakapsaHe W
nogpexaaHe Ha KoO3uTe BbpXy [AousHata
nnargopma, hrKkcMpaHeTo UM 3a oeHe ”
noctassiHe Ha | gounHa valla.
MpoabmkuTenHocTTa Ha T, ce onpe-
Jena oT MOMeHTa, 6enexeLly Ha4yanoTo Ha
npoueca ,3apexjaHe Ha XpaHunkara c
KOHLEeHTpuUpaH dypax”, O MOMEHTa, OTYu-
Tau, kpasi Ha npoueca ,floctaesHe Ha |I™

[OWMHa yawa”.
3
T2= ZTZ;i ' S,
i=1

KbaeTo T,; € BpeMeTo 3a 3apexpaHe Ha
XpaHuskaTa ¢ KOHUeHTpupaH ypax;
- T,, — BPEMETO 3a nogpexpjaHe
N camouKcupaHe Ha Ko3uTe BbPXY
JovnHarta nnatdopma;
- T,3 — BPpEMETO 3a NocTaBsiHe Ha
I-a ponneH anapar.
OTHOCUTENHUAT [OAN Ha MOATOTBUTENHUTE
TEXHOMIOTMYHU onepauuy ce wuspasssa C
NMPOLEHTHHOTO OTHOLUEHWE Ha cromMararen-
HOTO Bpeme T, U BPeMeTo 3a eMH AOoW/eH
umkbn T, T.€.:

DAp=To /T, %

1.3. OTHoOCcUTENEH AN Ha 3a-
KNOUNTENHNTE TEXHONOMMYHM onepaumm

CnomaraTtefiHoTo Bpeme Tz e Bpeme-
TO 3a M3BbpLBAHE Ha 3ak/yuTenHuTe
TEXHOMOTMYHN onepaumn. B Tasm rpyna
cnagar onepaumute, W3NbLAHABAHU Hero-
CpeAcTBeHO crief, 3aBbpluBaHe Ha CbLUWH-
CKOTO [0eHe: CBa/iiHe Ha nocnefHvs Oou-
NleH anaparT, OTK/IlYBaHe Ha dmkcupaliara
cuctema, OCBoObGOXZaBaHe Ha rpynara
M300€HN >KMBOTHW, W3BexgaHeTo U OT
JounHarta 3ana v noArotoska Ha gowHara
WHCTaNauua 3a BbBeXAaHe Ha clefsalla-
Ta rpyna 3a foeHe.

MpoAb/MKUTENTHOCTTA Ha  3ak/1i4u-
TeNHUTE TEXHOJIOTVYHW onepauuy ce NMMn-
TMpa OT MOMEHTa, 6enexely Ha4yanoTo Ha
npoueca ,CeasisiHe Ha nocnegHua nouneH

technological operations necessary to
implement the milking process are carried
out. The preparatory technological
operations group includes the operations
that precede and are necessary for the
beginning of the actual milking: loading
the feeding-trough with concentrated
fodder, laying and stacking the goats on
the milking platform, fixing them for
milking and placing the I* teat cup.

The duration of T, is determined by
the moment marking the beginning of
'Loading of the feeding-trough with
concentrated fodder' until the end of
'Attaching the 1™ teat cup'.

®3)

where T,; is the loading time of the
feeding-trough with concentrated fodder;

- T,, — the time for stacking and
self-fixing of goats on the milking
platform;

- T,3 — time for setting the
milking apparatus.

The relative share of the preparatory
technological operations is expressed by
the percentage ratio of the auxiliary time T,
and the time for one milking cycle T, i.e.:

|SI

(4)
1.3 Relative share of final
technological operations

The auxiliary time T3 is the time for
performing the final technological
operations. This group includes
operations carried out immediately after
completion of the actual milking: removal
of the last teat cup, unlocking of the fixing
system, release of the group of animals
that are milked, removal from the milking
parlor and preparation of the milking
installation for introduction of the next
milking group.

The  duration of the final
technological operations is limited by the
moment marking the beginning of
'Removing the last teat cup’ up to the
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anapat” OO MOMeHTa, oTuuTall Kpas Ha
npoueca ,/3kapBaHe Ha rpynara oT Agowun-
HaTa nnardopma 1 3ak/yBaHe Ha InKCK-
pawara cuctema’ 1 ce u3MepBa CbC
criomaraTenHoTo Bpeme Tj:

3
T3 = ZT?’Ji .
i=1

Tyk € T3 ca 0603HaYeHn BpeMeHara 3a:

- Ts1 — CBaNsiHe Ha nocnegHusa
JovneH anapar;

- T3, — n3yaksaHe 3a
0ocBO6OXaBaHe Ha rpynaTta;

- T3z — Wu3BexpaHe Ha rpynara
N30€HN KO3K1 OT AouHaTa 3ana.

OTHOCUTENHUAT AN Ha 3aKIunTen-
HUTE TEXHO/IOTUYHM onepaummn ce onpeaens
OT n3pasa:

A=T3/T,, %.

2. OnpegenaHe Ha nokasaTennTe
.[1pOM3BOANTENHOCT Ha Tpyha 3a vac
yncTo paboTHO Bpeme, W;" u
L 1PON3BOANTENHOCT Ha TpyAa 3a 4ac
onepaTunBHO paboTHO Bpeme, Wo,"

Mpou3BoauTenHocTTa Ha Tpyaa 3a
yac uucto pabotHo Bpeme, W, ce

moment that takes into account the end of
the process 'Take the group out of the
milking platform and locking the fixing
system" and is measured with the auxiliary
time Ta:

(5)

Here with T3, is indicated the time for:
- Ts1 — removing the last milking
apparatus;
- T3, — waiting for release of the
group;
- Ts3 — taking the group of goats
out of the milking parlour.

The relative share of the final
technological operations is determined by
the expression:

(6)

2. Determination of the indicators
'Productivity of labour per hour of net
working time, W, and 'Productivity of
labour per hour of operational working
time, Woo'

Labour productivity per hour of net
working time, W, is expressed by the

uspassBa c 6pos Ha n3goeHnTe xusoTHM | number of animals milked from 1
oT 1 onepaTtop-Aosa4y 3a 1 yac cblMHCKO | operator-milkman per hour of actual
JoeHe, T.e.: milking, i.e.:
3600
1= T—NQ , Ko3n/yoBekouac(goats/man-hour), @)
1

kbaeTo N e 6posi Ha onepaTop-A0a4nUTE;
Q - 6pOoI1 XNBOTHK B rpynaTa 3a foeHe.

BposT Ha XMBOTHUTE B rpynara, Q,
3aBUCK OT KOHCTpyKUMSATA Ha JownHata
WHCTaNauus n ce onpegens ot 6pos Ha
MecTaTa 3a [0eHe Bbpxy JounHata
nnatcpopma. 3a JUNK-24ND: Q = 24.

Mpoun3soauTeNHOCTTa Ha Tpyda 3a
yac onepaTnBHO paboTHO Bpeme, Wy,, ce
nspasssa ¢ 6pos Ha U3[0EHNUTE XUBOTHM
oT 1 onepartop-4osa4y 3a 1 yac onepaTtus-
HO Bpeme 3a [JOeHe W ce npeacTass C
uspasa:

, Ko3u/yosekoyac(goats/man-hour),

where N is the number of operators-
milkmen;
Q - number of animals in a group for
milking.

The number of animals in the group,
Q, depends on the structure of the milking
installation and is determined by the
number of milking sites on the milking
platform. For DIK-24PF: Q = 24.

Labour productivity per hour of
operational working time, Wy, is expressed
by the number of animals milked by 1
operator-milkman per hour of operational
time for milking and is presented by the
expression:

(8)
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B TO3¥ wu3pa3 onepatnBHOTO
BpemMe 3a paboTa Ha WHcTanauuaTa Ty
npefcrasnsasa cymara OT BpemMeHaTa 3a
M3BbPLIBAHE HAa CBLMHCKOTO [O€eHe,
NnoAroTBUTENHUTE U 3aKNIOYUTESTHUTE
TEXHOJIOTMYHK onepauuun, T.e. Top =T .

MoaroToBkaTa Ha ekcrepuMmeHTasl-
HOTO u3cnefBaHe u obpaboTkata Ha no-
NlyyeHuUTe CTaTUCTUYECKM OLleHKM Ha na-
pameTpuTe Ha TEXHOMNOrM4yHUTE onepa-
LU ca 3BbpLUEHN Ha 6a3aTa Ha U3BECT-
HU metoamkm (Bozhanov and Vuchkov,
1983; Mitkov and Minkov, 1989).

PE3YJITATU N OBCBXXOAHE
Pesyntatute OT nNpoBefeHOTO W3-
cnefBaHe Ha TEXHOAOTMYHUTE onepauun
npun poeHe c AVK-24T®d ca nokasaHu B
Tabnuua 3.

In this expression, the operational
time for working time of the installation
Tz is the sum of the actual milking times,
the preparatory and final technological
operations, i.e. Tgp=T,.

The preparation of the
experimental study and the processing of
the obtained statistical evaluations of the
parameters of  the  technological
operations were performed on the basis
of known methodologies (Bozhanov and
Vuchkov, 1983; Mitkov and Minkov,
1989).

RESULTS AND DISCUSSION
The results of the conducted study
on the milking technology with DIK-24PF
are shown in Table 3.

Ta6r||/|u,a 3. TOUKOBM OLUEHKN HA YMUCOBUTE XapakKTepUCTKN Ha TEXHOJTIOTNYHUTE

ornepauun npu goeHe c JNK-24red

Table 3. Numerical characteristics of the technological operations during milking

with DIK-24PF
Mpu BUCOKa Mpu Hucka
5% NPOAYKTVBHOCT NPOAYKTVBHOCT
Ne HanmeHosaHue Ha onepauuaTa 2 g At high milk yield At low milk yield
Name of the operation s >
O? Xs Ss V% Xs Ss V%
3apex/aHe Ha XpaHusKaTta ¢ KoHL,. hypax
Loading the feeding-trough with concentrated fodder Toa 5651 285 504 5042 246 4.88
MopgpexzaHe Ha KO3WUTe BbpXY
2 pouvnHata nnatchopma / Arranging T, 32,57 2.67 8.20 27.13 1.98 7.30
the goats onto the milking platform
f\gglﬁﬁ?g“teh“:l'.st t‘ég‘;”;ﬂg vawa T,s 438 049 1119 417 037 887
4 m:?h‘?xg%ﬁ*lﬁﬁ%e(l(.';Bg""o';?;a) Ti. 17654 47.05 26.65 124.67 37.64 30.19
MaluumrHo f0M3A0sBaHE(l-8a K03a) T.. 17.40 629 36.15 14.27 561 39.31
Machine stripping (1™ goat)
M3yakBaHe Kpas Ha floeHe Ha
6 rpynata / Waiting for the end of Tz 397.99 57.32 1440 282.72 52.95 18.73
milking the group
Cea/isiHe Ha noc/iejHaTa AounHa Yaia Te1 278 028 1007 271 027 996
Detaching the last teat cup
M3yakBaHe 3a ocBOGOXAaBaHe Ha
8 rpynarta / Waiting for the release Tz 4.34 0.94 2166 432 0.92 21.30
of the group
M3BexaaHe Ha rpynata oT fouHata
9 3ana/ Getting the group out of the Tss 31.62 2.07 6.55 33.53 2.48 7.40

milking parlour

Mpoab/mKUTENHOCTTA Ha onepa-
uMmMTe e npeacTaBeHa C  TOYKOBUTE
OLEHKM Ha YMC/IOBUTE XapaKTepPUCTUKM

The duration of the operations is
represented by the point estimates of the
numerical characteristics of the studied
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Ha nu3cnegBaHuTe onepayuu.

3a nosuLLaBaHe [0CTOBEPHOCTTA Ha
nosyyeHnTe pesyntaTu, ekcnaoaTaynoHHO-
TO u3cnefBaHe e MpPOBeAeHO npe3 [ABa
pas3/iMyHN eTana Ha nepuoja Ha nakrauus:
npv BUCOKO W NPU HUCKO HUBO Ha
NPOAYKTUBHOCT Ha XXWBOTHUTE (CbOTBETHO
npe3 MeceLuTe OHN 1 OKTOMBPN).

C nomowTa Ha pesynratute OT
Tabnuua 3 n mnspasute ot (1) go (8) ca
onpeaeneHn CTOMHOCTUTE Ha OLEeHsIBaHUTe
ekcnnoaraumMoHHn nokasatenun (Tabnuua
4),

operations.

In order to increase the reliability of
the results, the exploitation study was
conducted in two different stages of the
lactation period: at high and low level of
productivity of the animals (respectively in
June and October).

Using the results of Table 3 and
the expressions from (1) to (8) are
determined the values of the assessed
operational indicators (Table 4).

Tabnuua 4. Pe3ynTaT OT eKcrsioaTaluoHHaTa OLeHKa Ha AousiHata UHcTanauus 3a

ko3n JUNK-24MN®

Table 4. Results of the operational evaluation of goat milking installation DIK-24PF

Pesynrtatu npu:

S5©° Results for:
No OueHsiBaHV nokasaresnu @ -g Mspka
B Evaluative indicators £S5 Measure BucoKa NPOAYKT.  HWUCKa NPOAYKT.
oa high milk yield low milk yield
1 MpOABLAKUTENHOCT Ha €[IUH AOU/EH LMKB1 S 724.16 543.94
Duration of one milking cycle
OTHOCUTENEH AAN Ha NOATroTBUTENHUTE
2 TexHonornyHu onepauun / Relative value JAMS % 12.91 15.02
of the preparatory technological operations
OTHOCUTENEH AAN Ha 3aKIUNTeNHUTE
3 TexHonornyHu onepauum / Relative value % 5.35 7.36
of the terminative technological operations
Ko3u/yo-
Mpon3BoAMTENHOCT 3a Yac YMCcTo BEKOYAC
4 paboTHo Bpeme / Productivity per hour W, oats/ 72.98 102.45
of net working time 9
man-hour
Ko3u/yo-
Mpon3BoAMTENHOCT 3a Yac onepaTMBHO BEKOYAC
5 pab6oTHo Bpeme / Productivity per hour Wop oats/ 59.66 79.42
of operational working time Y
man-hour
Ha durypmn 2 n 3 ca npeacraseHn Figures 2 and 3 graphically

rpadpuyHo pesynTtatute 3a OTHOCUTEN-
HUAT OA71 Ha TEXHOMNOrMyHWUTE onepaumm
B pamkuMte Ha 1 founeH UuuKb/, npu
BMCOKO W HUCKO HWBO Ha MPOAYKTUBHOCT
Ha XMBOTHUTE. AHaNN3bLT Ha pesynTa-
TUTE MoKasBa, Ye NaKTauMOHHUAT CTaguin
N Tekyliata npoayKTUBHOCT Ha XXUBOTHU-
Te O0Ka3BaT B/MAHME BbBPXY MPOLBLIXKM-
Te/IHOCTTa Ha TEXHOMOrMYHUTE onepauun
npu n3sbpLLBaHe Ha npoueca ,JoeHe".

represent the results for the relative share
of technological operations within 1
milking cycle, with high and low levels of
animal productivity. The analysis of the
results shows that the lactation stage and
the current productivity of the animals
have an influence over the duration of the
technological operations during the
'Milking’ process.
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B MogroTeuTenHn TexHonorMyHn onepayun / Preparatory technological operations;
O TexHonorv4HW onepawumn Npu cbLUMHCKOTO foeHe / Technological operations during actual milking;
B Jakno4ynuTenHu TexHonorudHu onepauyuu / Terminative technological operations;

dur. 2. NpoLeHTHO pa3npeesieHne Ha BpemeTo 3a 1 AoWeH UNKBJ1 NPpU LOEHe C
OVK-24MN® (npy BUCOKO HUBO Ha NPOAYKTUBHOCT)
Fig.2. Percentage share of time per 1 milking cycle in milking with DIK-24PF (at a

high level of productivity)

8 [NogroTeUTeNHN TEXHONOrMYHW onepauuu / Preparatory technological operations;
B TexHonoruyHu onepayuu Npu cbLUMHCKoTo goeHe / Technological operations during actual milking;
B Jaknwo4uTenHn TexHonormysu onepauun / Terminative technological operations;

®dur. 3. NpoUeHTHO pa3npegeneHne Ha BpeMeTo 3a 1 OW/EeH UMKB NpU JOeHe C
OVK-24M® (Npy HUCKO HMBO Ha NPOAYKTUBHOCT)
Fig. 3. Percentage share of time per 1 milking cycle in milking with DIK-24PF (at

a low level of productivity)

B abconioTHO MpOLEHTHO M3paxe-
HMe, Hall-CU/HO € B/IMSIHMETO Ha Tekylia-
Ta NPOAYKTUBHOCT BbPXY MPOALI/DKUTES-
HOCTTa Ha TEXHONOrnYyHMUTEe onepauum
Nnpu CbLUMHCKOTO foeHe. OTHOCUTENHUAT
OAn Ha Te3n onepaunm B paMKuUTe Ha
enH JonneH UMKba Bapupa ot 77,52 %
0o 81,74 %. NMpwn TOBa, HapacTBaHETO Ha
OTHOCUTENTHNA AAn Ha CbLWWMHCKOTO AOeHe
€ NpaBonponopLUMOHa/IHO Ha HapacTBaHeTo
Ha HMBOTO Ha NpPOAYKTUBHOCT.

In absolute terms, the impact of
ongoing productivity on the duration of
technological operations in actual milking
is the strongest. The relative share of
these operations within a one milking
cycle ranges from 77.52% to 81.74%
Moreover, the increase in the relative
share of actual milking is directly
proportional to the increase in the level of
productivity.
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Mo-cnabo e BAMAHUETO Ha NPOAYK-
TUBHOCTTA BbBPXY MNPOAB/DKUTENTHOCTTA
Ha NOAroTBUTE/NIHUTE TEXHOJ/IOTMYHK one-
pauun. B 3aBMCUMOCT OT NakTaunoHHUSA
eTan, TeEXHUAT OTHOCUTENEH Asn Bapupa
B rpaHuuyute ot 12,91 po 15,02 %.
Oco6eHOTO TyK €, Ye HapacTBaHETO Ha
OTHOCUTESTHUA OAN Ha NOAroTBUTEsSIHUTE
TEXHOJIOTMYHN ornepalmn e obpaTHomnpo-
NopLUMOHa/IHO Ha U3MEHEHMETO Ha HUBO-
TO Ha NPOAYKTUBHOCT.

Hail-cnabo uspaseHo e B/IMAHMETO
Ha Tekywara nNpoAyKTUBHOCT BbPXY 3a-
KMOYUTENTHUTE TEXHOJIOTUYHU onepalui.
TexHuAT oTHOocuTeneH pdan Bapupa B
rpaHuLmTe 5,63+6,16 %. /1 B TO31 cnyyaii
e B cuna obpaTHonponopuuoHasHata
3aBUCUMOCT.

Mpy oOKoH4YaTenHata oOueHKa Ha
edpekTa OT cb3gaBaHeTo Ha [AWK-24TMo
WHTEpecC npejcTasfsaBa CbhocTaBkaTa C
pesynrarture oT eKkcnnoaraumoHHarTa
oueHka Ha 6asoBarta [ow/Ha MHCTanaums
ONK-24 no oTHOLIEHNe Ha eKcnsioaraunoH-
HUTe nokasartesiute, MOBMUSAHU OT YCbBbP-
LeHCTBAHEeTO Ha KOHCTpykuuaTta. Otgasie-
YeHOCTTa BbB BpemMeTO Ha [BeTe ekcrne-
pUMEHTa/IHU n3cnefsaHua N HAKOM MeTo-
ONYecKn pasnuuusa B TAXHOTO MpoBexaaHe
BHacAT W3BECTHA YC/NOBHOCT B 0OEKTUB-
HOCTTa Ha AMpeKTHaTa CbMNOCTaBUMOCT Ha
ABeTe KOHCTpyKuun. Bbnpekn TtoBa, U C
M3BeCTHa YC/IOBHOCT, B 06l nnaH Tesu
pesyntaty pfasaT OCHOBaHWA 3a HSAKOM
CpaBHeHMS.

B Tab6nuua 5 ca npepcraBeHn pe-
3y/iTaTUTEe OT CblOCTaBKara Ha ekcrnsoaTa-
LIMOHHMTE OLEHKN Ha ABEeTe MHCTanauuu.

Pesyntatute B Tabnuua 5 nokassar,
ye Karto usa10 gownHara nHctanauymsa ANK-
24M® cnoco6ctBa 3a nogobpsiBaHe Ha
BCUYKN M3cnepsaHn excrnnoaraumoHHN Mno-
Kasatesim Ha 6a3oBarta fOUHA MHCTanauus
OVK-24. HamansiBa ce kakto o6LL0TO Bpe-
Me 3a M3BbpWwBaHe Ha 1 [owWNeH UMKbA,
Taka CbLIO M OTHOCUTENHUA AAN Ha cnoma-
rateslHATe TEXHOMNOTMYHN onepaLuu, n3nbi-
HABaHW B paMK1TE Ha eanH AOWIEH LK.

The influence of productivity on the
duration of preparatory technological
operations is less. Depending on the
lactation stage, their relative share
ranges from 12.91 to 15.02%. What is
special here is that the increase in the
relative share of preparatory
technological operations is inversely
proportional to the change in the level of
productivity.

The least pronounced is the
influence of current productivity on the
final technological operations. Their
relative share varies within the range of
5.63 + 6.16%. The inversely proportional
dependence is also in effect in this case.

In the final evaluation of the effect
of the creation of DIK-24PF is interesting
the comparison with the results of the
operational evaluation of DIK-24 base
milking installation in terms of operational
indicators, influenced by the improvement
of the new installation. The temporal
distance of both experimental studies and
some methodological differences in their
implementation imply some conditionality
in the objectivity of the direct
comparability of both constructions.
However, and with a certain degree of
conditionality, in general these results
give grounds for some comparisons.

Table 5 presents the results of the
comparison of the operational evaluations
of both installations.

The results in Table 5 show that, in
general, DIK-24PF milking installation
has helped to improve all tested
operational indicators of the base milking
installation DIK-24. Both the total time of
one milking cycle and the relative share
of the auxiliary technological operations
performed within one milking cycle are
reduced.
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Tabnuuya 5.CpaBHUTE/IHA OLLEHKA Ha AoWTHUTE UHCTanauuninK-24 n ANK-24MNo
Table 5. Comparative evaluation of goat milking installations DIK-24 and DIK-24PF

OVK-24MNe
ANK-24 cnpsmo AVIK-24
s 2 DIK-24 DIK-24PF
No Mokasarenu za compared to DIK-24, %
- Indicators § 3 BMCOKA Hucka BMCOKa HucKa
= NPOAYKT.  MNPOAYKT.  NPOAYKT. NPOAYKT.
high milk  low milk high milk  low milk yield
yield yield yield
1 I‘Ipo,u,_bn)KMTenHoc_T Ha efH [OUNEH LKb s 845 47 638.76 85.65 86.57
Duration of one milking cycle, T,
OTHocuTeneH  Asan  Ha  NOAro-TBUTENHUTE
2 TexHonormyHu onepauumn / Relative value of the % 20.04 5.61 64.42 58.44
preparatory technological operations, Ay
OTHocuTeNeH AN Ha  3aKIluUTesNIHuTe
3 TexHonormuHu onepauun / Relative value of the % 25.70 8.26 95.37 90.31
terminative technological operations, A
Mpoun3BoAMTENHOCT 3a Yac onepaTvBHO paboTHO 58;2/_
4 Bpewme / Output per hour of opera-tional working vouac / 51.10 68.76 116.75 133.12
time, W2
man-hour

Hail-cunHo u3paseHo e B/MSHWMETO
BbpXy BpeMeTo 3a W3BbpLUBAHE Ha
NOArOTBUTE/THUTE TEXHOIOTVYHW Onepauuu.
OTHOCUTENTHUAT AAS Ha Te3u onepaumnn (Ay)
HamansBa, cboTBeTHO, ¢ 35,58 % (npwu
BMCOKO HMBO Ha MPOAYKTMBHOCT) U ¢ 41,56
%, NPV HAUCKO HMBO Ha NPOAYKTUBHOCT.

O606LWEHNAT NOMOXUTENEH edekT
OT npunoxeHueto Ha ANK-24M® ce oTtpa-
351Ba B HapacTBaHeTO Ha npou3BoauTen-
HOCTTa 3a Yac onepaTvBHO paboTHO Bpeme
(Wo2):

- npu BUCOKO HMBO Ha
NPOAYKTUBHOCT - € 16,75 %;

- npu  HUCKO
NPOAYKTUBHOCT - € 33,12 %.

M3BbplleHaTa B pamMkuTe Ha ekcrne-
pPYUMEHTA/IHOTO U3CfnefBaHe CpaBHUTENHA
eKcrnepTHa OLEeHKa 3a KayecTBOTO Ha pa-
60THUS npouec Ha 6a3oBaTta M ekcnepu-
MeHTanHarta AOW/IHW MHCTaNauun nokKasea,
ye B cpaBHeHMe ¢ 6a3oBaTa AVK-24, nonn-
HaTa MHcTanaums AMK-24rMd cnocobeTtsa 3a:

- nogobpsiBaHe 6/1aroCbCTOAHNETO
Ha Ko3uTe B npoLeca Ha J0eHe;

- nogob6psBaHe yc/oBuATa Ha Tpy.
Ha onepaTop-40A4nNTE;

- nogobpsiBaHe Ha ycnosusaTa 3a
300BETEpPMHApHa 06paboTka M KOHTPON
BbPXY NPOAYKTUBHOCTTA Ha XUBOTHUTE.

Pe3syntatnte oT ekcnsoartaunoH-
HaTa OLeHKa Ha pgowiHata WHcTanauuns

HMBO Ha

The impact on the timing of the
preparatory technological operations is
most pronounced. The relative share of
these operations (4, decreases,
respectively, by 35.58% (at a high level of
productivity) and by 41.56%, with a low
level of productivity.

The general positive effect of DIK-

24PF  application is reflected in
productivity increase per hour of
operational working time (Wqy):

- at a high level of
productivity - by 16.75%;

- at a low level of

productivity - by 33.12%.

The comparative expert evaluation
of the working process of the base and
experimental milking installations carried
out in the experimental study shows that
compared to the base DIK-24, the milking
installation DIK-24PF contributes for:

- improving the welfare of goats in
the milking process;

- improving the working conditions
of the operator-milkmen;

- improving the conditions for zoo-
veterinarian treatment and control of
productivity of animals.

The results of the operational
evaluation of DIK-24PF milking
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OVIK-24TM® noTtBbpxaaBaT 0606LeHNETO
OT anpuopHO eKCNepUMEHTa/THO M3cneaBa-
He (Sabkov et al., 2017) 3a NONOXUTENTHOTO
B/IMSIHUE Ha MpuHUMNa Ha dMKcupaHe
BbpXY KauyecTBOTO Ha paboTHMA npoLec Ha
NIMHENHWTE AOW/THW UHCTa1a-UMm 3a KO3u.

n3BOAN

Pe3yntatute oT ekcnsoaTaynoHHa-
Ta OUeHKa Ha gounHata WHcTanauusa 3a
Ko3n, AMK-24Md, nossonseaT ga 6vaar
HanpaBeHu criefiHuTe 0606LLeHNS:

1. JovnHata wnHCTanauumsa 3a
Ko3n, AVK-24MN® e npunoxvma 3a rpynoso
[OEeHe Ha Ko3u B foW/IHa 3a1a 1 N03Bo/isiBa
JOCTUraHeTo Ha Cc/fiefHuTe  ekcnjoara-
LMOHHW MoKasaTenu 3a NPou3BOAUTENHOCT:

1.1 MpoussoguTesiHocT Ha
TpyAa 3a yac 4ncTo paboTHO BpeMe:

- W, = 72,98 ko3un/yoBekoyac (npu
BMCOKO HMBO Ha NPOAYKTUBHOCT);

- W, = 102,45 ko3n/yoBekovac (npu
HUCKO HMBO Ha NPOAYKTUBHOCT).

1.2. MpownssoauTenHocT Ha
TpyAa 3a 4ac onepaTtMBHO paboTHO BpeMe:

- W, = 59,66 ko3un/uoBekoyac (npwu
BMCOKO HMBO Ha NPOAYKTUBHOCT);

- Wq, = 79,42 ko3u/yosekoyac (npwu
HMCKO HMBO Ha NPOAYKTUBHOCT).

2. TlpogbnxutenHoctra Ha Tex-
HONOrMYHUTE onepauumn nNpu U3BbpLUBaHE
Ha npoueca ,JloeHe” Bapupa B pamkute
Ha eQuH OOW/eH UMKbA B 3aBUCMMOCT OT
NakTauMoHHMA cTaguii (Tekyliara npoayk-
TUBHOCT) Ha XXWBOTHUTE.

OTHOCUTENHUAT AN Ha TeXHOIornY-
HWTE onepauuy Npu CbLIMHCKOTO J0eHe
Bapupa mexay 77,52 % wn 81,74 %. lNpnu
TOBa, HapacTBaHETO Ha OTHOCUTENHUS AN
Ha Te3u onepauuu e npasonponopLmoHan-
HO Ha HapacTBaHeTO Ha NPOAYKTUBHOCTTA.

OTHOCUTENHWAT AN NOATOTBUTE NHU-
Te TEeXHOJIOTMYHU onepaumm ce KM3MEHS B
rpaHuumTe 12,91+15,02 %, a Ha 3aknouun-
Te/IHUTe TEXHOJIOTMYHU onepauun — B rpa-
Huumte 5,35+7,36 %. Kakto npu noaroteu-
TeNHUTEe, Taka U Npu  3aKMoUUTESTHUTE
TEXHOMOTMYHK Onepauuy M3MEHEHMEeTO Ha
TEXHUSI OTHOCWUTENleH [Aan € 06paTHo
NPOMOPLMOHASTHO Ha W3MEHEHMETO Ha
TekyllaTa NpoAyKTUBHOCT.

installation confirm the general
conclusion of a priori experimental study
(Sabkov et al., 2017) of the positive
impact of the fixing principle on the
quality of the working process of the line
milking installations for goats.

CONCLUSIONS
The results of the operational
evaluation of the milking installations for

goats, DIK-24PF, allow the following
summaries to be made:
1. Milking installation for goats

DIK-24PF is applicable for group milking
of goats in a milking parlour and allows to
achieve the following  operational
indicators for productivity:

1.1. Productivity of labour per
hour of net working time:

- W, = 72.98 goats/man-hour (at a
high level of productivity);

- W, = 102.45 goats/man-hour (at a
low level of productivity).

1.2 Productivity of labour per
hour of operational working time:

- Wy, = 59.66 goats/man-hour (at a
high level of productivity);

- Wy, = 79.42 goats/man-hour (at a
high level of production).

2. The duration of the technological
operations of the milking process varies
within one milking cycle, depending on the
lactation stage (current productivity) of the
animals.

The relative share of technological
operations in actual milking ranges
between 77.52% and 81.74%. Moreover,
the increase in the relative share of these
operations is directly proportional to the
increase in productivity.

The relative share of the
preparatory  technological operations
changed in the range of 12.91 + 15.02%
and the final technological operations
within the range of 5.35 + 7.36%. As with
both preparatory and final technological
operations, the change in their relative
share is inversely proportional to the
change in current productivity.
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3. Pesyntatute OT ekcnioartaumoH- 3. The results of the operational
HaTa OUEHKa Ha gownHata mHcTanauums | evaluation of the milking installation
AVK-24M® notBbpXAaBaT xunotesata 3a | DIK-24PF confirm the hypothesis of the
NosIOKUTENHOTO BAUSIHME Ha npuHUMna | positive impact of the fixation principle on
Ha dmKcupaHe BbpXy KadecTBOTO Ha | the quality of the working process of the
paboTHMs npouec Ha nunHelHuTe gownHu | linear milking installations for goats.
MHCTaaumm 3a Kosu.
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OueHKa afanTUBHUA KanauuTeT Ha ApeTa egMHauu v
6nun3Hauu ot nopogata 6EM Bb3 OCHOBa Ha CKOpOCTTa
Ha peasin3mpaHe Ha NoBeAEHYECKUTE peakLunun
npes3 paHHUA HeoHaTas1eH Nnepuos,
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Evaluation of adaptive capacity of single and twins kids
of BWD breed on the basis of realization speed of
behavioural reactions in the early neonatal period
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PE3IOME SUMMARY

MpoyyeHo e noBefjeHneTo Ha 48 The behaviour of 48 kids, 16 single
ApeTa, 16 eamHaum v 16 agoiku 6nmsHaum | and 16 pairs twins of Bulgarian White
oT nopojata Bwnrapcka 6sna mnedHa B | Dairy (BWD) goat was studied in the first
NpoAb/nkeHre Ha MbpBuA Hac cief paxpaa- | hour after their birth. The development of
HeTo M. Pa3ButmeTo Ha noBeAeHNEeTo Ha | their behaviour was evaluated on the
ApeTara € OLEHEHO Bb3 OCHOBA Ha MOKas3a- | pasis of the following indicators: time to
TE/mTE. BpeMe 10 MbpBUA ONNT 3a CTaBaHe, | the first attempt to rise, time to the first
Bpeme A0 MbpBOTO CTaBaHe, O6WO BPeME | yiging tota| time standing on their feet,

Ha CTOEHE, BPEME A0 MbPBU OMNT 3a | 4615 the first attempt for sucking, time
3abosasane, Bpeme A0 MbPBOTO YCMeLHO to the first successful sucking and total
3abosasare 11 00WO Bpeme Ha Oosaene time for sucking, observed Wit%in the first
npocriefieHn No BpeMe Ha MbpBuUsi Yac cre e

P A P b A hour after birth. It was found that the

paxkaaHeTo. YCTaHOBEHO e Ye, sipeTata oT | . ) .
nopogata BEM, podeHM KaTo eavHauM 1 smgle_ and twins bqrn BWD klds_ made
6/M3HALM NPaBST MbPBAS CM ONWT 3a their first attempt to rise within the first ten

n3npaBsiHe B pamkuTe Ha mbpeuTe gecer | Minutes after birth and successfully stand

MUHYTU Cfief, paXOaHeTo cu K 3acTasart uprlght within half an hour after birth.
YCMELLHO U3NpaBeHn B pamKMTe Ha NOI0BWH
yac cnep paxaaHeto. fApetara ot nopogara | The single and twins born BWD kids
BEBM, poaeHu kato eauHaum u 6nusHaum | made the first attempt for sucking and
npassAT nbpBUA cu onuT 3a 603aeHe u | successful sucking within first hour after
3a603aBaT ycnewHo B pamkite Ha nbpsusa | birth.

yac cnep paxaaHeTo.
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KnouoBn pymu: BBM,

nosegeHne, 3abosaBaHe

ApeTa,

YBO[,

HabnogeHusata Bbpxy nosegeHue-
TO Ha ApeTa BeJHara cref paxaaHeTo uv
ocurypsisa MHdopMauns 3a TexHus agan-
TUBEH KanauuTeT 1 pa3BUTUETO VM B TO3U
Hall-paHeH eTan oT TexHusA XMBOT. MNpos-
BaTa Ha NOBEeEHWETO Ha HOBOPOAEHOTO
cnej paxjaHe ce BvsAe OT peguua
hakTopu, eauH OT KOUTO € 6podAT Ha
HoBopogeHuTe (Dwyer, 2003).

Crnopes, Novac and Poindron
(2006) HoBOpOAEHUTE MMAT OrpaHuyeHu
€HepruiiHM 3anacu n ce HyXaasT oT 6bp3
JocTbn [0 KoMacTpa BegHara creg
paxgaHeTo 3a Aa moraT ga nogabpxar
TefiecHata cv Temnepartypa B ONTUMasTHU
rpaHvun u ga ouenedat. Cblyute aBTOpYU
oT6enaseBar, 4ye OAU3HAUUTE MMaT no-
6aBHa M3fiBa Ha HeoHaTasIHO MoBejeHue
B CpaBHeHue C eguHauuTe. MopogaTta u
6posa Ha pofeHUTe MaslkKv OKasBar BAWA-
HVe 1 BbpXY CNOCOBHOCTTA Ha Maiikata u
npunaoga Aa ce ,pasno3HasT" B CTafoTo
U Ja usrpagat ctabunHa Bpb3ka npes
KPUTUYHUS  nNepuos  cfef  paxiaHe
(Awotwi et al., 2000).

Nowak (1989) cvobliaBa, Ye arHe-
Tata pofeHV KaTo eguHaum usrpaxgjar
no-6bp3a Bpb3ka C MaikuTe Cu B Cpas-
HEHMe C Te3n pofeHu Kato 6sm3Hauwm.
Cbwo Taka Te no-6bP30 pasnosHasar
cBoATa Malika W npekapsaTr MNo-Ab/ro
Bpeme C Hes.

Crnopes, Martinez et al. (2009)
oLensBaHeTO Ha speTaTa npes3 HeoHaTtas-
HMSA Nepuos 3aBUCU, KaKTO OT MaliuMHCKK-
Te KauecTBa Ha ko3aTa, Taka WU OT aKTuB-
HOCTTa Ha MasikoTO Y/ecHsBalM AocTbna
[l0 BAMETO 1 CBOEBPEMEHHOTO 3a603aBaHe.

Llenta Ha HacTosLeTO n3cnensaHe
€ [a ce OLeHN afanTBHUA KanauuteT Ha
ApeTta eguHaum n 6amM3Haum ot nopogara
BEM Bb3 OCHOBa Ha CKOPOCTTa Ha peasiu-
3ypaHe Ha MnoBefeHYecKUTe peakumm no
BpeEMe Ha NbpBUA Yac cref, paxaaHeTo.
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INTRODUCTION

Observations in the kid behaviour,
immediately after their birth provides
information for its adaptive capacity and
their development at this earliest stage of
their life. The manifestation of behaviour
of new-born after birth is influenced by a
number of factors one of which is number
of new-borns (Dwyer, 2003).

According to Novac and Poindron
(2006), new-borns have limited energy
supplies and need quick access to
colostrum immediately after birth to
maintain their body temperature within
optimal limits and to survive. The same
authors note that the twins have a slower
manifestation of neonatal behaviour in
comparison with the single. The breed
and the number of newborns also affect
the ability of the mother and neonate to
"recognize" in the herd and build a stable
relationship during the critical period after
birth (Awotwi et al., 2000).

Nowak (1989) reported that single-
born lambs created faster relationship
with their mothers compared to those born
as twins. They also recognize their mother
more quickly and spend more time with
her.

According to Martinez et al. (2009)
the survival of the kids during the neonatal
period depends on the maternal
characteristics of the goat as well as on
the activity of the new-born, facilitating
access to the udder and timely sucking.

The aim of present study is to
assess the adaptive capacity of single and
twins born kids of BWD breed on the
basis of speed of realization of
behavioural reactions during the first hour
after birth.



MATEPWNAN N METO4WA

[aHHuTe ca noslyyeHn OT CTagoTo
Ha EkcnepumeHTanHata 6asza  KbM
WHCTUTyTa MO NMaHWHCKO >XMBOTHOBbBA-
CTBO M 3emegesnve B rp. TposH. Mpocne-
[eHO e noBefeHMeTo Ha 48 sapeta OT
nopogata bubnrapcka 6sna MneyHa
(BBEM) B TeuyeHne Ha NbpBMA 4Yac cnep
paxgaHeto um. Oko3BaHeTO e npes
mMeceuuTe oeBpyapu 1 MmapT.

Mpe3 3MMHMA Mepuos XMBOTHUTE
ca oTrexgaHn 060pHO U XpaHeHu ¢
faxba cvabpxawa 1,5 kg ceHo, 1 kg
cnnax n 0,6 kg KOHUEHTpUpaH goypax Ha
rnaea. OcurypeH e cBOGOAEH AOCTHLN A0
BOga M con. A npe3 fIeTHUTE Meceuu
(main-HoemBpW) KO3UTE ca Ha nalla.

B xoga Ha HabnogeHmeTo Ha
XMBOTHUTE 65Xa U3MO0M3BaHN XPOHOMET-
pu, 3a ga ce oT4yeTe BPEMETO Ha BCUYKU
npoMeHNuBuW. FpetaTa ca HabnwogasaHu
OT fgBama uscnegosarenn u Habnwoge-
HMETO MNPOABL/KUAO €duMH 4ac cnef
paxaaHeTo.

OueHeHn ca cnejHUTe MNOBefeH-
UecKU peakuuu, perucTpupaHu npes mnbp-
BUS Yac cnep paxgaHeTo:

- Bpeme po nbpBUS ONUT 3a cTaBaHe —
NPOAB/MKATENHOCT Ha Mepuoja oT paxja-
HeTo (M3T/NIacKBaHETO) A0 MbpPBUS OMUT Ha
APeTo 3a CTaBaHe;
Bpeme [0 nNbpBOTO  CTaBaHe
NPOABL/MKATENHOCT Ha Mepuoja oT paxja-
HeTo [0 MbPBUA YCNELUEH ONUT 3a CTaBaHe
(ocTaBaHe Ha sipeTo NpaBo Ha 4 Kpaka NoHe
3a 5 cekyHan);
- O6LLO BpeMe Ha CTOeHe — BpPeMETO Mpe3
KOETO SIpeTo ocTaBa M3NPaBEHO NpPes3 Mbp-
BUWS Yac OT NMOCTHATA/THUS XMNBOT;
- Bpeme go nbpBM onuT 3a 3abo03aBaHe —
BPEMETO OT pakAaHETO A0 MbPBUSI ONUT 3a
603aeHe;
- Bpeme 1o NbpBOTO YCNeLHo 3a603aBaHe —
BPEMETO OT paxJaHeTo A0 3a603aHeTo;
- O6uwo Bpeme Ha 603aeHe — BpeMeTo
n3pasxofBaHo OT sApeTo 3a 6o3aeHe B
TEYeHVe Ha MbPBUS Yac Cres paxaaHeTo.
[JaHHWTe ca npefcTaBeHu KaTo cpej-

Ha apuTMeTUYHa CTOMHOCT ( X) 1 rpeLuka Ha

cpefHoTo (Si). Pesyntatte OT BCWYKM
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MATERIAL AND METHODS

The study was conducted in the
goat farm of the Experimental Base at
Research Institute on Mountain Stock-
breeding and Agriculture in the town of
Troyan. The behavior of 48 kids, 16 single
and 16 pairs twins kids was followed of
Bulgarian White Dairy goat (BWD) breed
within the first hour after their birth.
Kidding was in February and March.

During the winter period animals
were kept in a barn and fed with a ration
containing 1.6 kg hay, 0.6 kg silage and
0.6 kg concentrated fodder per head.
There was a free access to water and
salt. In spring months (May-November),
goats were grazing.

Chronometers were used, in the
course of observation of the animals, to
give an account of the time of all
variables. Kids were observed by two
researchers and the observation lasted for
one hour after birth.

The following behavioural reactions
were assessed, registered within the first
hour after birth:

- Time to the first attempt to rise —
duration of the period from birth (pushing
out) to the first attempt of the kid to rise;

- Time to the first rising — duration of the
period from birth to the first successful
attempt for rising (the kid remains
standing on its 4 limbs at least for 5
seconds);

- Total time standing — the time during
which the kid remains standing on its feet
within the first hour of the postnatal life;

- Time to the first attempt for sucking -
time from birth to the first attempt for
sucking;

- Time to the first successful sucking — time
from birth to beginning of sucking;

- Total time for sucking — time spent in
sucking in the course of the first hour after
birth.

Data are presented as mean value

(X) and error of the mean (Si). Results
from all tasks were processed with



3afaun ca 06paboTBaHM C NakeT WHCTPY-
MEHTW Ha cTatucTuyecka nporpama Windows
(Microsoft Excel, 2003), a goctoBepHocTTa
e un3uncnieHa no metoga ANOVA nocpeg-
CTBOM efHOhakToOpeH aHanus.

PE3YJITATU N OBCBXXOAHE
fApeTarta egvHaum NpaBAaAT onuT ga
ce n3npassaT Ha 6,63+1,09 min (durypa 1)
M yCnewlHo 3acTaBaT Ha Kpaka Ha 27+3,95
min KOeTo e Mo-kpaTko OT BpemeTo A0
MbpPBMA ONUT 3a U3NpaBsHe 1 YCNeLwHoTo
usnpaesiHe npu 6nm3HaunTe (9+1.38 min
n 30,06£1,62 min). HApetata eguHauu
ocTaBaT MO-AbL/ITO BPEME U3NPaBeHUN Ha
Kpaka No BpemMe Ha MbpBuUS 4Yac cnep
paxpaHeTo 22+4,22 min B cpaBHEHue ¢
6nmsHaunte 19,79+2,05 min Beuukn egu-
Hauu ca HampasBW/IM ONUT Aa ce U3npassAT
Kato 81% o1 Tax ca ycnenun. Bcuuku
6/m3HaumM oT m3cneggaHarta rpyna ca Ha-
npasuay onuT Ja ce U3npasaT u ca ycne-

/1 N0 BPEME Ha KOHTPOMPaHNs Nepuog,

ot o o o o o o ot B

time (min.)
o] SR N o e Lo SN O o e L) S SN e ]

tothefirst attemptto
rise

to the first successful
attempttorise

statistical tools  package  program
Windows (Microsoft Excel, 2003), and the
reliability was calculated by ANOVA
method through single-factor analysis.

RESULTS AND DISCUSSION

The single kids made their first
attempt to rise averagely on 6,63+1,09
min (Figure 1) and successfully rose on
their limbs on 27+3,95 min which was
shorter than time till the first attempt to
rise and the successful standing up for the
twins — respectively 9+1.38 min and
30,06+1,62 min. The single kids stood
longer time on their feet within the first
hour after birth (224,22 min) in
comparison with twins (19,79+2,05 min).
All single kids made attempt to rise and
81% of them had succeeded. All twins of
researched group made attempt to rise
and had succeeded during the controlled
period.

# single
Ntwins

total time on their feet
within 1 st hour

Expression of behaviouralreactions

dur. 1. EdpekT Ha TUNa Ha paxaaHe BbpXy BPEMETO Ha CTaBaHe U 06L0TO Bpeme
npe3 KoeTo ApeTo CTOM N3NpaBeHOo Npe3 MbPBUs Yac crief paxnaHeTo
Fig. 1. The effect of type of birth on time till the rising of the kid within the first

hour after birth

Ramirez et al. (1998) onuceat
CXOAHW C YCTAHOBEHWUTE OT Hac pesynTa-
Tn. Te npegnonarat, 4Ye NO-paHHOTO CcTa-
BaHe Ha sipeTarta poAeHu KaTo eguHaum e
cnencTBue OT MO-BUCOKOTO HMBO Ha Mali-
ymHaTa rpuxa, Tbii KATO BHUMAHMETO Ha
MalikaTa He ce OTK/IOHsIBa KbM crefBa-
LLIO paxpaaHe.

Ramirez et al. (1998) report similar
to our results. They suppose that the
earlier rise of single-born kids is a
consequence of the higher level of
maternal care as the mother’'s attention
does not deviate to the next birth.
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BpemeTo 3a KOETO HOBOPOAEHOTO
cTaBa W 3abo3aBa crief, paxgaHeTo cu
MOXe fa 6bae M3N0/3BaHo KaTto MHAMKa-
TOp 3a HerosaTa >XMW3HEHOCT. PaHHOTO
3a603aBaHe Ha HOBOpPOAEHUTEe npegocTa-
BA MO-A06pa Bb3MOXHOCT 3a npuemaHe-
TO Ha noBeye KoslacTpa U CbOTBETHO MO-
ro/IIMO KOJIMYECTBO aHTUTENa OT Malika-
Ta (Awotwi et al., 1999).

EavHaunte ot nopogata BBEM
npaBAT NbpPBUA CM ONUT 3a 3abo3aBaHe
(Purypa 2) Ha 26+3,91 min n 3a6o3aBar
ycnewHo Ha 33,80+6,67 min cnepn
paxpaHeTo, KOeTo € Mo-paHo B
cpaBHeHne c¢ 6nusHaumte (31,33+2,65
min n 41,50+£3,66 min). 3a nepmoga Ha
HaleTo u3cnefBaHe eavHauute 603asaT
6,40+2,38 min, a 6nusHaynte 3,65+1,52
min. 56% oT eavHaunte u 56% oOT
6/M3HauuTe ca Hanpaswau onuT Aa
3a603a4T kato 31% oT egnHaumTe n 25%
oT 6nun3HaymnTe ca 603anu.

time (min.)
s R T
b O e s By i B oy e B s S

The time for which new-born rises
and sucks after birth can be used as an
indicator of its vitality. The earlier start of
sucking of new-borns gives a better
opportunity to take up more colostrum
and respectively a greater amount of
antibodies from the mother (Awotwi et al.,
1999).

The single kids (BWD) made their
first attempt to suck (Figure 2) on
26£3,91 min and they sucked
successfully averagely on 33,80+6,67
min after their birth, as it was earlier in
comparison with twins, on 31,33+2,65
min and 41,50+3,66 min respectively.
The single born kids sucked 6,40+2,38
min, and the twins 3.65 + 1.52 min for the
period of our research. 56% of single kids
and 56% of twins had done first attempt
to suck such as 31% of single kids and
25% of twins had sucked.

i single

N twing

A\

tofirstattemptfor tosuccesstul attempttotal time for sucking

sucking

for sucking

within 1 st hour

Expression of behaviouralreactions

®ur. 2. EchekT Ha TMNa Ha paxgaHe BbpXy BPEMETO A0 3a603aBaHe Npe3 NbpBUs

yac crieq paxgaHe Ha ApeTo

Fig. 2. The effect of birth type on time till the kid starts sucking within the first

hour after birth

Awotwi et al. (1999) nocousart, ye
ApeTata eguHaum 3abo3aBaT No-6bpP30
OT 6/M3HauuTe, CbOTBETHO 14.3+6.6 min
3a eguHaunTe 1 15.7+6.2 min 3a NbpBUs
6nM3HaK. PernctpupaHnte ot TX pesyn-

Awotwi et al. (1999) reported that
the single kids start sucking more quickly
than twins, respectively 14.3+6.6 min for
singles and 15.7+6.2 for the first one of
the twins. The results they have
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TaTn ca CXO4HM C YCTAHOBEHOTO OT Hac,
HO 3a NO-KpaTKo Bpeme.

3a pasnnka OT HaweTo u3cneg-
BaHe, Mpu uscnenBaHe Ha Ko3u OT MOPO-
pata Murciano-Granadina (Martinez et
al., 2009) yctaHoBsBaT, Ye ApeTaTa egu-
Hauu NpaBsT MbpBM ONWT 3a 3abo3aBaHe
Nno-KkbCHO OT 6/M3Haunte — 34,76+10,26
min cpewty 22,45+10,26 min, a ycrnewHo-
TO 3ab03aBaHe CblIO Ce OCblLecTBsiBa
Nno-KbCHO OT ToBa npwu 65M3HayMTe —
37,32+6,73 min cpewty 25,69+10,51 min.
Te3n pesyntatu ce pasfnuyasaT 3Hauu-
TENIHO OT NOJIyYEeHWUTE B HaLIMA ekcnepu-
MEHT, KOETO MOTBbpX4aBa CbLUeCcTBYBa-
HETO Ha MeXAynopoAHu pas/imynsa B pas-
BUTWETO HA HEOHATa/THOTO NOBELEHNE.

EnHa oT npuunHMTE 3a No-paHHOTO
N NPOABb/MKUTESTHO 603aeHe Ha speTarta
efMHauM e ToBa, Ye Te ca No-aKTUBHU U
npaBsT NnoBeve onuTK 3a 3abo03aBaHe B
CpaBHeHMe Cc gpetata 6av3Hauu
(O'Connor et al., 1992).

N3BOAV

Apetara ot nopogata EBM, poaeHu
Kato eguHaun v 65mM3Haum npasAT MbpBUA
C/ OMUT 3a Wu3npaBsiHe B paMKuTe Ha
NbpPBUTE AECeT MUHYTU CNef paxaaHeTo cu
M 3acTasaT YCMeLwHOo U3npaBeHn B pamknTe
Ha MOJIOBWH Yac Cref, paxaaHeTo.

Apetata oT nopogata BBEM,
pofeHn kaTo eguHaum K 6aM3Haum
npaBAaAT NbpBUS cu onuT 3a 603aeHe K
3ab03aBar YyCMewHo B pamMKknTe Ha
NbpBUSA Yac cnep paxgaHeTo.

registered are similar with what we have
established, but for a shorter time.

Unlike our investigation, in the
study on goats of Murciano-Granadina
breed, Martinez et al. (2009) found, that
single kids made their first attempt to
suck later than twins (34.76+10.26 min in
comparison with 22.45+10.26 min), and
the successful sucking was also
implemented later in comparison with
twins (37.32+6.73 min in comparison with
25.69+10.51 min).

These results differ significantly
from those obtained in our experiment,
which  confirms the existence of
differences among breeds in the
development of neonatal behaviour.

One of the reasons for earlier and
more continuous sucking for single kids is
that they are more active and make more
attempts for sucking in comparison with
twin kids (O'Connor et al., 1992).

CONCLUSIONS

It was found that the single and
twins born BWD kids made their first
attempt to rise within the first ten minutes
after birth and successfully stand upright
within half an hour after birth.

The single and twins born BWD
kids made the first attempt for sucking
and successful sucking within first hour
after birth.
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PE3IOME SUMMARY

Mpe3 cpaBHUTENHO AbAMMA  CK Koprivshtitsa sheep breed has
nepuos Ha opmmpaHe, cbyeTaH C | managed to establish and prove in the
HapogHa cenekuus, KonpuBlieHckaTa | specific region of Sredna Gora during its
OBLUAa ycna ga ce ytBbpauM M gokaxe B | relatively long period of formation,
cneumduyHma paioH Ha CpegHoropueTto. | combined with the native selection. The
B cratuAta e HanpaBeH cpaBHWUTesneH | article is a comparative analysis of the
aHann3 Ha ekcTepuopHUTe nokasatenu Ha | exterior indicators of specimens from the
WHOVBMANM OT CbBpPEMeHHaTa nonynaums | contemporary population of Koprivshtenska
Ha KonpwuBlleHckaTa oBUa u KonpuelleH- | sheep and Koprivshtenska sheep described
CkM OBLE onucaHn oT Petrov (1930), | by Petrov (1930), Spirov (1936), Savov and
Spirov (1936), Savov u Totev (1954), | Totev (1954), Balevska et al. (1970),
Balevska et al. (1970), Tsochev u Tsochev and Bonchevska (2014). 50
Bonchevska (2015). HanpaseHu ca 50 exterior measurements were taken of the
eKCTEPUOPHU M3MEpPBaHWs Ha CbBpeMeH- | contemporary Koprivshtitsa sheep, which
HN  KOMPWBLLEHCKM OBLE  3aBbPLIUAN have completed their growth in farms of
pacTexa cu BbB hepMi Ha 3eMeesnicku farmers in the region of the town of
npou3BoANTENN B paiioHa Ha rpag Koprivshtitsa. The study showed that the
KonpuBwmua. ViscnegsaHeto nokasa, ye | Past and contemporary populations of
OnMcCaHWTe B MUHAOTO U cbBpemeHHuTe | Koprivshtitsa  sheep,  which  were
nonynaymu KOl'lleBLLIﬁHCKVl oBUE ca C deSCfibEd, have similar parameters,
6JIN3KN napameTpwm, [eMOHCTpUpaLLm demonstrating the extremely well
WN3KIOUNTENHO J06pe cbXxpaHeH nopogeH | Preserved breed type. There is a
TUN. Habnopasa ce TpaiiHo yBennueHne | Permanent increase in the size of the

Ha egpuHaTa Ha oBLETE. sheep. _
KNouoBuM Aymu: OBLIE, eKCTEpUOop, Key words: sheep, exterior, breed
NnopoAeH Tun, nonynauus, n3mepsaHuns type, population, measurements
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MpeueHkata Ha  oBUETE MO
eKCTeprMop € OT rOAAMO 3HayeHue 3a
nnemeHHata paboTa B OBLUEBbBACTBOTO.
N3mepBaHeTO Ha XXMBOTHWTE € TO4YEeH U
06eKTBEH MeTOoS,.

Hinkovski et al. (1984) nuwar, ue
eKCTepuopbT € eAnH OT OCHOBHUTE KOH-
TPO/IMPaHN NpuU3Hauu, Hapeg c Tuna u
KOHCTUTYUMATA Ha XUBOTHUTE. 3a uenta
Ce M3MoN3Bar yTBbpAeHUTe cTaH4apTu 3a
€eKCTEePMOPHN U3MepPBaHWs, KbAeTo ca
NMocoYeHu cpefHuTe CTOMHOCTUN OT U3Mep-
BaHMATA Ha Pas/IMYHM TOUKM OT THANOTO,
ClyXelm 3a ocurypsisaHe 0OeKTMBHOCT
Ha ekcnepTHaTa OLeHkKa.

Cnopeg, Nozhchev (1983) upes ekc-
TEepMOpHUTE N3MepBaHUs ce YCTaHOBABAT
TenecHUTe pasMepu Ha JafeHMN XUBOTHU
Wy rpyna craga oOT M3BecTHa nopoja.
EkcTepuopHuTEe uU3MepBaHWs MoraTt fga
nocnyxart v 3a npocnejssaHe passutve-
TO Ha OTAE/IHM YacT! OT TANOTO Ha Xu-
BOTHMTE 3a N0 Ab/bI Nepuog OT BPeEME.

Filatov n Kochtigov (2012) npwue-
Mart, 4ye Ha oueHkaTta 3a pas3BuTve u npo-
OYKTVBHOCT Ha CesiCKOCTOMaHCKUTE XWu-
BOTHM ce npejaBa rof Mo 3HauyeHve Ha
BbHLIHMTE (DOPMU HA TAOTO Ha XMBOT-
HOTO, Herosums ekctepuop. CoblunTe aBTo-
py TBBPAAT, Ye UMEHHO EKCTEpPUOPBT ce
ABABA €[MH OT [NaBHWUTE nokasaTesnu Ha
cenekumsaTa U e oTpaKeHue Ha Nnpoayk-
TUBHOCTTA Ha XMBOTHOTO W Herosara
KOHCTUTYLMS.

Skorih (2010) coun, 4ye oueHkaTa
Nno ekcTepvop M onpegefieHn CTONnaHCKo
NnosiesHNn Kayectsa, KMa CbLLECTBEHO
3HauyeHne B M/IEMEHHWTE W CTOKOBUTE
ctaga. Mo ekcTepuopHWTe nokasarenu B
onpefenieHa cTerneH € Bb3MOXHO Aa ce
CbAM 3a NOpPoAHUTE OCOBEHOCTU U Mpo-
OYKTVBHUTE KayecTBa Ha CesicKocTonaH-
CKUTE XMUBOTHW.

Sedefchev et al. (2011) npaBAart
CpaBHWTE/IEH aHan3 Ha EeKCTEepPUOPHU
napaMeTpyM Ha CbBpEMEHHa, TUNUYHa
nonynauusa KapakayaHcku OBLE, Cbxpa-
HeHM no meTtofa in sito, OTrNexgaHu B
MupuH un oBue onucaHu oT Hlebarov

66

INTRODUCTION

The assessment of sheep by the
exterior is of great importance for the
tribal work in sheep breeding. Animal
measurement is an accurate and
objective method.

Hinkovski et al. (1984) wrote that
the exterior is one of the main controlled
signs together with the type and
constitution of the animals. For this
purpose, the approved standards for
external measurements are used, where
the average values of the measurements
of different points of the body are
specified, which serve to ensure the
objectivity of the expert assessment.

According to Nozhchev (1983), the
external measurements indicate the body
size of given animals or group of herds of
a known breed. External measurements
can also be wused to track the
development of different parts of the
animal’'s body over a long period of time.

Filatov and Kochtigov (2012)
assume that the assessment of the
development and productivity of livestock
gives great importance to the external
forms of the animal's body, its exterior.

The same authors argue that it is the
exterior that is one of the main indicators
of the selection and is a reflection of the
animal’s productivity and its constitution.

Skorih  (2010) suggests that the
assessment of the exterior and certain
economic benefits is essential in tribal and
commodity herds.

It is possible to assess the breed
characteristics and productive qualities of
livestock.

Sedefchev et al. (2011) made a
comparative analysis of the exterior
parameters of a contemporary, typical
population of Karakachan sheep, in-situ
preserved in Pirin and sheep described by
Hlebarov (1942), Milic (1954), Baric (1952).



(1942), Milic (1954), Baric (1952). CHeTun
ca nsmepeHuaTa Ha 90 oBLe.

3a KonpuBLleHckaTa oBLa ca Ha-
npaBeHn YeTupu cnelmanusupaHn npoyu-
BaHMA npe3 nepuoga 1930-1970 roguHa
oT Petrov (1930), Spirov (1936) Savov u
Totev (1954), Balevska et al. (1970) u
€[HO CbBPEMEHHO MpPOy4YBaHEe W3BbLPLLE-
Ho oT Tsochev n Boncevska (2015).

Llenta Ha HaweTo uscnegBaHe e
[Ja ce HanmpaBu CpaBHUTENIEH aHa/In3 Ha
€KCTEpPMOPHMTE NapameTpu Ha CbBPEMEH-
Hata W wucTopuyeckata nonynauus Ha
KonpuBLieHckaTa oOBUa CBbp3aHO C
KOHconupaumaTa Ha NopoaHUS Tun.

MATEPWNAN N METO4WA

O6ekT Ha u3cnegsaHeTto ca Ko-
NPUBLLEHCKN OBLE OTINeXJaHn BbB oep-
MUTe Ha [Bama 3emefesiCKM NMpou3BOaU-
TeNu OT XapakTepHua apeas Ha pas-
npocTpaHeHne Ha nopopaTta, palioHa Ha
rpag Konpuswmua npes 2017 roguHa.
CreneHTa Ha CXOACTBO Ha EKCTepPUOpHU-
Te napameTpy wWe 6bae onpeneneHa
ypes cpaBHABaHe Ha CbBPEMEHHU [aHHU
OT M3MepBaHUSA C [aHHW Ha u3cnefosa-
TeNn Ha nopogara ny6svkyBaHu rnpes XX
n XXI Bek. MNbpBUTE YETUPU NPOYYBAHUSA
ca npoBsefeHn Torasa, koraTo nopojara e
NMOBCEMECTHO pasnpocTpaHeHa B CpefHo-
ropueto, a ToBa Ha Tsochev n Boncevska
npe3 2015 roguHa. ABTOpuUTE pasar
CXOOHW onucaHWsa 3a u3cnegsaHarta oOT
TAX Nopopja: cpaBHWUTEsSHO ApebHa nna-
HUHCKa OBLA, C Masika rnasa, C npasa
npoduaHa NnHUSA, ¢ [obpe HabUTo ABATO
TA10, C NbTHA 34paBa KOCTHa cucTema u
C Ab/ra ThbHKa onawka gocturawia nog
CkakatenHara ctasa. 'bpauTe ca Ab/bo-
Kn n TecHu. Cpelyat ce oBLe C npeauMHO
YyepBeHO NUrMeHTUpaHa BbNHa. BpoaT Ha
6ennte oOBLE € NO-MalbK OT LBETHUTE.
Okono 60% oT oBueTe ca NUTMeHTUPaHMU.
PyHOTO € npeaMMHO 3aTBOpeHo (pyAaBo).
TAN0TO M KOPEMBT ca 3apyHeHu. BbnHaTta e
€[HOpPOAHa NOMYTbHKA. MBXKUTE N XKEHCKU-
Te XWBOTHM ca 6e3pory, HO ce cpewar u
eK3eMnNsapn Cbe €nabo n3paseHu pora.

Mpu HalweTo npoyyBaHe ca Hanpa-
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The dimensions of 90 sheep were taken.

There were four specialised studies
for Koprivshtitsa sheep breed conducted
for the period 1930-1970 conducted by
Petrov (1930), Spirov (1936) Savov u
Totev (1954), Balevska et al. (1970) and a
recent study by Tsochev and Boncevska
(2015).

The aim of present study is to make
a comparative analysis of the exterior
parameters of the contemporary and
historical population of Koprivshtitsa
sheep, related to the consolidation of the
breed type.

MATERIAL AND METHODS

The subject of the survey is
Koprivshtenska sheep breeded in the
farms of two farmers from the
characteristic areal of distribution of the
breed, the area of the town of
Koprivshtitsa in 2017. The degree of
similarity of the exterior parameters will be
determined by comparing current data
from data measurements of breed
researchers published in the XX and XXI
centuries. The first four studies were
conducted when the breed was
widespread in Sredna Gora region, while
the study of Tsochev and Bonchevska in
2015. The authors give similar
descriptions of the breed they studied: a
relatively small mountain sheep, a small
head with a straight profile line, a heavy-
set long body, a tight, healthy bone
system and a long, thin tail reaching
below the hock joint. The chest is deep
and narrow. There are sheep with mostly
red pigmented wool. The number of white
sheep is smaller than the number of
pigmented sheep. About 60% of the
sheep are pigmented. The fleece is
mostly closed.The body and stomach are
wool-covered. The wool is uniform, semi-
thin. Male and female animals are
hornless, but they are also specimens
with slightly pronounced horns.

In the present study were made



BEHW €eKCTepuopHWU u3mepsaHua Ha 50
XMBOTHW C TUNUYHKM 3a KonpuBsLlyeHckaTa
oBLa napameTtpu, no 25 oT BCAKO cTafo.
BucounHaTa npu xonkara, KocaTta gb/Kn-
Ha Ha TAM0TOo, WMpoynHaTa n AbnbounHa-
Ta Ha rbpavte ca WM3MepeHu C LWOoK Ha
natnH,  ObmkuHata Ha onawkata W
obxBara Ha CBMpKaTa ca W3MEPEHU C
MepHa feHTa. M3uucneHun ca cpegHute
CTOWHOCTM Ha BCeku nokasaten. Msuncne-
Hu ca ,MHaekc 3a pasterHaTtoct’, ,[pbaeH
nHaekc®, MHaoekc 3a HaaCTpoeHoCT* M
JJHOEKC 3a pasBuTMe Ha KocTute“ Ha
XWBOTHN OT MWHANIOTO U CbBPEMEHHUTE
nHaVBMANM OT nopogara. XMBOTO Terso e
nosly4eHo Ypes3 npeTersigsHe Ha KaHTap C
nogxogdauwa nnargopma. MonyveHute
JaHHNW ca CcpaBHEHM CbLC cpefgHuTe
CTOWHOCTW, NybnvMKyBaHW OT Yy4yeHu 3a
nopogata npe3 XX n XXI sek.

Pesyntatn ca o6obleHn n npea-
CTaBeHu B Tabnmum 1 guarpamm.

PE3YJITATU N OBCBXAAHE

3a fa ce Hanpasy 06eKTMBHA OLleHKa
[OKOMIKO TMMBT Ha u3cnefBaHWTe OBLE ce
nokpvBa C Tuna Ha nopofara OT Ha4yasno0To
Ha XX Bek 6e HanpaBeHO cpaBHeHVE Ha
€CKTEPUOPHN MNoKasaTenn Ha CbBPEMEHHMU,
TMNUYHM KonpuvBLLEHCKM OBLE C JaHHW OT
nepuoga 1930-1970 roguMHa M JaHHW OT
2015 rognHa (Ta6nvua 1).

outdoor measurements of 50 animals with
parameters typical of the Koprivshtitsa
Sheep, 25 animals per herd. Wither
height, body length, width and depth of
chest were measured by the instrument of
Lidten. The length of the metacarpus and
the range are measured with a measuring
tape. Average values of each indicator
were calculated. The "Index of
extensions", "Chest index", "Index of body
mass" and "Bone development index"
have been calculated for the animals of
the past and the contemporary individuals
of the breed. Live weight is obtained by
weighing on scales with a suitable
platform. The data obtained are compared
with the mean values published by
scientists for the breed in the 20th and
21st centuries.

The results are summarized and
presented in tables and diagrams.

RESULTS AND DISCUSSION

A comparison of exterior
characteristics was made of contemporary,
typical Koprivshtitsa sheep with data for the
period of 1930-1970 and data from 2015 in
order to make an objective assessment to
what extent the type of studied sheep
coincided with the type of breed from the
beginning of XX century (Table 1).

Tabnuua 1. TenecHn UsMepBaHUA Ha pas/InyHN aBToOpPU
Table 1. Body measurement of different authors

TenecHu nsmepsaxus / Body measurement

ABTOPM xoanTnae\MNithe Abn};(?/chZ Ha Wnpwha Ha Abn?'(;HMHa Abmxina Ha Og;(:;\;al;a Kuso
Authors rheight  TAnoTo/Body repaute/Ches repanTe/Ches onalkata/Tai Metacarpu STer/_1o/L|ve
t width cm llengthcm . weight kg
cm lenght cm t depth cm girth Tacm
Petrov 51,83 59,28 18,28 26,66 26,58 - 33,9
(1930)
Spirov 52,5 61,6 16,9 26,8 36,5 - 34,75
(1936)
Savov and 57,0 60,0 16,8 27,0 34,1 6,5 35,36
Totev (1954)
Balevska 57,32 62,5 17,1 25,7 34,1 7.1 47
et al. (1970)
Tsochev and
Bonchevska 70,9 811 24,7 34,4 - 9,1 51,2
(2015)
Markova and
Stoycheva 70,3 77,6 24,6 30,1 55,1 9,0 51,5
(2017)
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OT npefcraBeHuTe pesynratn e
BWAHO, Ye oTrnexgaHute gHec Konpus-
LLIeHCKN OBLe NokasBaT W3BECTHO CXOpf-
CTBO, HO CbLUEBPEMEHHO U 3HAYUTESHU
pasnnkn ¢ oBLUeTe nscnensaHu ot Petrov
(1930), Spirov (1936), Savbov u Totev
(1954) n Balevska et al. (1970). He3Ha-
yMTesHU ca pas3/iMKMTe C M3MepBaHuATa
Ha Tsochev n Bonchevska (2015). Pa3-
nmuusATa B nokasaTenuTe OoTAaBamMe Ha
nogobpsiBaHe B YC/I0BMATA HA XPaHEHE U
oTriexgaHe Ha CbBPEMEHHUTE OBLE,
KaKTo 1 Ha CTUXWUIHO NPOTUYALLMAT FreHeH
Apend.

Mo oTHOLWeHMe Ha BUCOYMHATA Ha
xonkata (durypa 1) CbBpeEMEHHUTE OBLIE
ca C Hail-BMCOKM CTOMHOCTW, KaTo pas-
fvKata C oBuUeTe u3MepeHn oT Petrov
(1930) e 18,47 cm, oT Spirov (1936) e
17,8 cm, oT Savov n Totev (1954) e 13,3
cm, ot Balevska et al. (1970) e 12,98 cm,
a ot Tsochev n Bonchevska (2015)
MUHMMaHa pasnnka — 0,6 cm B TAxHa
nonsa.

It is evident from the presented
results that Koprivshtitsa sheep, which
are bred today, show some similarities
but also significant differences with the
sheep studied by Petrov (1930), Spirov
(1936), Savbov and Totev (1954) and
Balevska et al. (1970). (1970). There are
minor differences in the measurements
between Tsochev and Bonchevska
(2015). The differences in indicators are
attributed to improvement in feeding and
breeding conditions of contemporary
sheep, as well as to the random
sequential genetic drift.

In relation to the height of the
withers (Figure 1), contemporary sheep
have the highest values, as the difference
with the sheep measured by Petrov
(1930) is 18.47 cm, by Spirov (1936) is
17.8 cm, by Savov and Totev (1954) is
13.3 cm, from Balevska et al. (1970) is
12.98 cm and Tsochev and Bonchevska
(2015) have a minimum difference of 0.6
cm in their favor.

M arkova 1 Stoycheva (2(0717)

Tsochev 1 Bonchevska (2015)

Balevska et al. (1970) e —————————————

Savov u Totev (1954)

STV (1:9:315) s

Petrov (1930)

0 10 20

dur. 1. BucoynHa npu xonkara
Fig. 1. Height of wither

Paznmknte no BTOpWA NpU3HaK,
Koca [Ab/kvHa Ha Tanoto (Purypa 2)
noBTapAT TeHAeHuusaTa: npu Petrov
(1930) ca 18,02 cm, npu Spirov (1936) ca
16,0 cm, npu Savov u Totev (1954) ca
17,6 cm, npu Balevska et al. (1970) ca
15.1 cm, a ¢ Tsochev u Bonchevska
(2015) pasnvka oT 3,5 cm B TIXHa noss3a.

30 40 50 60 70 80

The differences in the second
characteristic, length of the body (Figure
2) repeat the trend: they are 18.02 cm
with Petrov (1930), with Spirov (1936)
being 16.0 cm, with Savov and Totev
(1954) cm, with Balevska et al. (1970) -
151 cm and with Tsochev and
Bonchevska (2015) a 3.5 cm difference in
their favor.
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Markova u Stoycheva(2017)
Tsochev 1 Bonchevska (2015)
Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov (1930)

o

10 20

®dur. 2. Koca gb/mknHa Ha TA10TO
Fig. 2. Body length

WvpuHata Ha rbpauTe Mokassa
pasnuku B CTOWHOCTWTE, KakTo cfnepjBa
(®urypa 3), npu Petrov (1930) ca 6.32
cm, npu Spirov (1936) ca 7,7 cm, npwu
Savov u Totev (1954) ca 7,8 cm, npu
Balevska et al. (1970) ca 7,8 cm, a npu
Tsochev n Bonchevska (2015) ca 0,2 cm.

Markova u Stoycheva(2017)
Tsochev 1 Bonchevska (2015)
Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov (1930)

0 5
our. 3. lUnpuHa Ha repauTe
Fig. 3. Width of chest
Mpy pagbnbouvHata Ha rbpgute

(durypa 4) pasnmkute ca MUHUMasTHMW.
CpaBHeHu ¢ Petrov (1939) ca 3,44 cm,
cbe Savov (1936) ca 3,3 cm, cbC Savov 1
Totev(1954) ca 3,1 cm, c Balevska et al.
(1970) ca 44 cm wn c Tsochev u
Bonchevska (2015) ca 3,3 cm OTHOBO B
TAXHa nonsa.

30 40 50 60 70 80 90

The width of the chest shows the
difference in the values as follows (Figure
3), they are 6.32 cm with Petrov (1930),
Spirov (1936) — 7.7 cm, Savov and Totev
(1954) Balevska et al. (1970) — 7.8 cm
and Tsochev and Bonchevska (2015) —
0.2cm.

10 15 30

At the depth of the chest (Figure 4)
the differences are minimal. Compared
with Petrov (1939) they are 3.44 cm, with
Savov (1936) — 3.3 cm, with Savov and
Totev (1954) — 3.1 cm, with Balevska et
al. (1970) — 4.4 cm and Tsochev and
Bonchevska (2015) — 3.3 cm again for
their benefit.
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Markova 1 Stoycheva(2017) I
Tsochev 1 Bonchevska (20715 |1

Balevska et al. (1970) T

Savov v Totev (1954) I
Spirov (1936)
Petrov (1930) |1

0 5 10

our. 4. bN60YMHa Ha rbpanTe
Fig. 4. Depth of chest

Mpu3HakbT Ab/DKMHA Ha onalwikara
(durypa 5) nokasea Hal-HUCKN CTOW-
HocTu npu Petrov (1930) 26,58 cm.
Savov n Totev (1954) n Balevska et al.
(1970) paBaTt egHakBa CTOMHOCT 3a Ab/l-
XnHa Ha onawkata 34,1cm. Spirov
(1936) oTt6enasBa gbmkmMHa OT 36,5 cm,
a Markova u Stoycheva (2017) namepsar
55,1 cm. Tsochev n Bonchevska He ca
npaBuaN U3MEPBaHMA Ha Ab/DKMHATa Ha
onawkaTta.

Markova u Stoycheva(2017)

15 20 25 30 35 40

The characteristic of tail length
(Figure 5) shows the lowest values in
Petrov (1930) of 26.58 cm, as Savov and
Totev (1954) and Balevska et al. (1970)
give the same value for a tail length of
34.1cm. Spirov (1936) marks a length of
36.5 cm and Markova and Stoycheva
(2017) measure 55.1 cm. Tsochev and
Bonchevska did not measure the tail
length.

Tsochev 1 Bonchevska
Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov (1930)

0 10

dur. 5. Jb/mKrHa Ha onallkara
Fig. 5. Tail length

Mpu Npr3Haka 06xBaT Ha cBMUpKaTa
(meTakapnyca) (dPurypa 6) cbBpeMeHHU-
Te 0BLE ca C NO-BMCOKM CTOMHOCTK, 9,1
cm npu Tsochev n Bonchevska (2015) n
9,0 cm npu Markova u Stoycheva (2017).
Savov n Totev (1954) n Balevska et al.
(1970) paBaT CTOMHOCTM 3a OXBaT Ha
cBupkarta ot 6,5 1 7,1 cm. Petrov (1930)
n Spirov (1936) He ca npasuau
n3MepBaHMa Ha meTakapnyca. O6xBaTbT

20 30 40 50 60

The contemporary sheep has
higher values in the characteristic of
metacarpus girth (Figure 6), as Tsochev
and Bonchevska (2015) measured 9.1
cm, 9.0 cm — Markova and Stoycheva
(2017). Savov and Totev (1954) and
Balevska et al. (1970) gave the following
values for the metacarpus girth — 6.5 and
7.1 cm. Petrov (1930) and Spirov (1936)
did not measure the metacarpus. The
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Ha cBMpKaTa Moxe fa 6b/e WU3Non3saH B
CENEKUMOHHMA MNPOLEC KaTo Mapkep 3a
MPOrHO3MpaHe Ha YroUTeNHW U KNaHUYHN
nokasare/siu.

metacarpus girth could be used in the
selection process as a marker to
prognosticate the fattening and
slaughtering indicators.

Markova u Stoycheva(2017)

Tsochev v Bonchevska (2015) | —

Balevska et al. (1970) EE——

Savov v Totev (1954) I —

o

1 2

dur. 6. ObxBaT Ha cBUpKaTa
Fig. 6 Metacarpus girth

>KusoTto Terno (durypa 7) e 6uno
Hali-HUCKO MpW OBUETE Wu3cnefBaHu oT
Petrov (1930),33,9 kg. Balevska et al.
(1970) nokasBaT CTOMHOCTM OT 47 Kg.
Brncoko e XuBOTO Tersio npu n3MepBsa-
HuATa Ha Tsochev n Bonchevska (2015)
n Markova un Stoycheva (2017),
cboTBeTHO 51,2 kg 1 51,5 Kg.

Markova u Stoycheva(2017)
Tsochev 1 Bonchevska (2015)
Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov (1930)

dur. 7. )KuBo Terso
Fig. 7. Live weight

Tbil kaTo abCcoNOTHUTE NokasaTe-
I Ha OTAENHO B3ETUTE M3MEpPBaHUSA He
JaBaT Nb/jiHa NpejcTaBa 3a Tesoc/oxe-
HAETO Ha OBLETe, MW3UYNC/IUXME HSIKOM
WHAEKCW Ha TesoC/OXEeHNe, XapakTepu-
3ypawM aHaToMWYHO CBbp3aHuTe no
MeXy cu Yactu Ha TanoTo (Tabnuua 2).

3 4 5 6 7 8 9 10

Live weight (Figure 7) was the
lowest in the sheep studied by Petrov
(1930), 33.9 kg. Balevska et al. (1970)
showed values of 47 kg. Tsochev and
Bonchevska (2015) and Markova wu
Stoycheva (2017) measured higher live
weight, respectively 51.2 kg and 51.5 kg.

20 30 40 50 60

As the absolute indices of the
individual measurements do not give a
complete picture of the constitution of
sheep, we have calculated some body
indexes that characterize the
anatomically interconnected parts of the
body (Table 2).
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Tabnuuya 2. NHaekeun
Table 2. Indices

MHaekcn Ha TenocnoxeHumeTto / Indices of constitution

ABTODY 3a pasTterHaTtoct pbaeH 3a HaacTpoeHoCT 3a passuTve Ha
Authors P . PEA aacTp kocTtute / For bone
For stretching  Chest  For body mass
development
Petrov (1930) 115.03 68.57 47.98 0
Spirov (1936) 117.33 63.06 48.95 0
Savov and Totev 105.26 62.22 52.63 11.40
(1954)
Balevska et al. 109.04 66.54 55.16 12.39
(1970)
Tsochev and 114.39 71.80 51.48 12.83
Bonchevska (2015)
Markova and 110.38 81.73 57.18 12.80
Stoycheva (2017)
NHaekebT Ha pasterHaroct Stretching index (Figure 8) show

(Purypa 8) nokasea, 4e nscnegBaHiTe oT
Hac oBUEe 3aemaT CcpedHO MOMoXeHne
Mexay Hali-pa3TterHaTute, U3MepeHu oT
Spirov (1936) — 117,33, 1 Hali-kbecuTe,
n3mepeHn ot Savov n Totev (1954), kato
ce pobnmkaBa [0 pesyntata  Ha
Balevska et al. (1970).

Markova u Stoycheva (2017)
Tsochev 1 Bonchevska (2015)
Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov(1930)

that that the sheep we are studying
occupy a middle position between the
most stretched, measured by Spirov
(1936) — 117.33, and the shortest,
measured by Savov and Totev (1954), as
approaching the result of Balevska et al.
(1970).

98 100 102 104 106 108 110 112 114 116 118 120

®dur. 8. lHAekc 3a pa3TerHatocT
Fig. 8. Stretching index

Mo OTHOLIEHME Ha rPbAHNUA MHOEKC
(durypa 9) ¢ Hal-HMCKM MokasaTenu ca
OBLEeTe, M3MepeHu OT Savov n Totev
(1954) n Spirov (1936).Cnepn Tax ce
HapexpgaT OBLeTe u3mepeHu oT Petrov
(1930) n Balevska et al. (1970). Hai-
BMCOKM CTOWHOCTU ToOKa3BaT W3MepBa-
HusATa Ha Markova u Stoycheva (2017) n
Tsochev n Bonchevska (2015) — 81,73 n
71,80, kaTo pasnmkata mexay Tax e 9,93.

In terms of the chest index (Figure
9), Savov and Totev (1954) and Spirov
(1936) measured the lowest indicators.
They are followed by Petrov (1930) and
Balevska et al. (1970). Markova and
Stoycheva (2017) and Tsochev and
Bonchevska (2015) showed the highest
values in the measurements - 81.73 and
71.80, as the difference between them is
9.93.
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Markova u Stoycheva (2017)

Tsochev n Bonchevska (2015)

Balevska et al. (1970)

Savov u Totev (1954)

Spirov (1936)

Petrov(1930)

o

10 20

dur. 9. N'pbaeH MHAEKC
Fig. 9. Chest index

ViHAekcbT 3a HaacTpoeHocT (Purypa
10) Ha oTrnexgaHute  CbBpPEMEHHU
npeacrasmTenn Ha KonpusLleHckaTa osua
3aemMa BOJeLLO MOJIOKEHNE CbC CTOMHOC-
Tmte 57,18 wu3smepeHn ot Markova wn
Stoycheva (2017) n 51,48 w3mepeH oOT
Tsochev n Bonchevska (2015). Haii-Huckm
ca nokasarenute usMepeHn ot Petrov
(1930) — 47,98, a Hali-BAUCOKM Te3n Ha
Balevska et al. (1970) — 55,16.

Markova u Stoycheva (2017)
Tsochev n Bonchevska (2015)
Balevska et al. (1970)

Savov un Totev (1954)

Spirov (1936)

Petrov(1930)

42 44 46

®unr.10. lHaekc 3a HaACTPOEHOCT
Fig. 10. The index of body mass

NHOEKCHT 3a pasBuTMeE Ha KocTute
(durypa 11) He Moxe fa 6bAe nsuncieH
3a oBueTe uscneaBaHu ot Petrov (1930)
n Spirov (1936). Haii-H1Ckn CTOMHOCTU Ha
MHAEKCca ca MonyvyeHy Npy n3MepBaHunaTa
Ha Savov n Totev (1954) — 11,40, a Hait-
BMCOKM Npu n3MepsaHusATa Ha Tsochev u
Bonchevska (2015)-12,83.

The index of body mass (Figure 10)
of the contemporary representatives of
Koprivshtitsa sheep breed takes the leading
position with the values of 57.18 measured
by Markova and Stoycheva (2017) and
51.48 measured by Tsochev and
Bonchevska (2015). The lowest indexes are
measured by Petrov (1930) — 47.98, and
Balevska et al. (1970) measured the
highest ones — 55.16.

Bone development index (Figure
11) cannot be calculated for the sheep
studied by Petrov (1930) and Spirov
(1936). The lowest index values were
obtained in the study of Savov and Totev
(1954) —11.40, and the measurements of
Tsochev and Bonchevska (2015) showed
the highest values — 12.83.
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Markova u Stoycheva (2017)
Tsochev 1 Bonchevska (2015)
Balevska et al. (1970)

Savov un Totev (1954)

Spirov (1936)

Petrov (1930)

o

2 4

dur. 11. lHaekc 3a pa3BuTre Ha KOCTUTE
Fig. 11. Bone development index

n3BOAM

CbBpemeHHUTE npepcrasutenute
Ha nopopata KonpuvBLyeHcKa oBUa NoKas-
BaT BMCOYMHa npu xosikata 70,3 cm, koca
Ob/DKMHA Ha TANoTo 77,6 cm, Abnb6ouymHa
Ha repauTte 30,1 cm, Ab/kKKHA Ha onatu-
kata 55,1 cm, o6xsat Ha cBupkata 9,0 cm
n xuBo Terno 51,5 kg. HanpaeeHoOTO
CpaBHeHMe Ha OBLe OT KonpwuslieHcKaTa
aBTOXTOHHa Mopoja Mnokasa, 4Ye ekcre-
puopH/UTE nNapameTpu ca CbNoCcTaBuMU C
oTrnexgaHuTe B MMHaJ1I0TO OBLIe B paiio-
Ha Ha CpegHa ropa. lNosulaBaHeTo Ha
pasmepa Ha OBUETe Ce Ab/DKM Ha nono-
6peHuTe asiIMMeHTapHW YC/oBuSA, Npome-
HUTE B K/IMMata U XenaHUeTo Ha oTriex-
jawmTe rm pepmepy aa nosuwiaeat pe-
3ynrarute OT noJjlydaBaHaTa MpPoAyKLuUS.
OueHKaTa Ha eKCTepuopHUTE 0CO6GEHOCTH
Ha OBLETe B 3aBMCMMOCT MCTOPUYECKOTO
UM pasBuTHe, Ypes3 n3mMepBaHe Ha TAM0TO
npes pasnnyHn BpemeBuW nepuoan W
n3yncnsiBaHe Ha WHAEKCUTE Ha Tesnocno-
XeHuve, HU AaBaT npejcraBa Kak € BbpBs-
na KoHconuMjauusaTa Ha nopoaHusa Tun. o
npousxog u Tun KonpuBLlieHckaTa oBLa
MOXe fa 6bje npuyuncsieHa KbM TUna Ha
aBTOXTOHHUTE NUIMEHTUPaHU OBLE.

BNAITOOAPHOCTU

KbM pbkoBOACTBOTO Ha VIHCTUTYT no
NAaHVHCKO XXUBOTHOBBLACTBO U 3emMejenue,
rpag TposiH, OTAena no njaHNHCKO XMBOT-
HOBBACTBO N 6uoTexHosnorum n CapyxeHune
,OpraHusaumsa 3a passbXxjaHe Ha Luraickm
M MeCTHW nopoau oBuUe B Penybnvka
Bbnrapusa® rpag TposiH.

10 12 14

CONCLUSIONS

The contemporary representatives
of Koprivshtitsa sheep breed show height
at the withers of 70.3 cm, body length of
77.6 cm, chest depth - 30.1 cm, tail length
- 55.1 cm, metacarpus girth - 9.0 cm and
body weight - 51.5 kg. The comparison of
sheep from Koprivshtitsa autochthonous
breed showed that the exterior
parameters are comparable to sheep that
were bred in the region of Sredna Gora in
the past.

The increase in sheep size is due to
improved alimentary conditions, climate
change and farmers’ desire to increase

the vyields of the production. The
assessment of the sheep's exterior
characteristics, depending on their

historical development, by measuring the
body during different time periods and
calculating the indexes of constitution,
gives us an idea of how the consolidation
of the native type has gone. By origin and
type, Koprivshtitsa sheep breed can be
assigned to the type of autochthonous
pigmented sheep.
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PE3IOME

3a HopMasiHaTa Cu XU3HeHa paeii-
HOCT MepfoHocHUTe nyenun (Apis mellifera
L.) ce HyXpasaT OoT NpPOTEWHW, BbINEXUa-
patu, Aunugu, BUTAMWUHW U MUHEpPasHu
BellecTBa. Bcuukn Te3n KOMMOHEHTM Te
nosyyaBaT OT HeKTapa W N4YesHuS
npawey,. [Mpe3 nocnegHuTe roAvHM B
nyenapckata npakTuka BCe MOBeYe ce
Ha/nara TeHAeHUuMAaTa 3a M3Mnos3BaHe Ha
pasnmyHn  obaBKM KbM XpaHata Ha
nuenute. CneymanHo MSACTO ce OTAens
Ha KOM6uHauuATa OT BUTAMUHU U
MUHepasiH1 BewecTBa. B Tasm Hacoka,
uenta Ha wuscnegBaHeTo € Mpoy4yBaHe
B/IMSAHNETO Ha NogxpaHBaHe Ha nyesiHuTe
cemeiictBa ¢ MnSO,; BbpXy XUMWUYHUSA
CbCTaB Ha TAMOTO Ha HeNeTAWM nyenu
pPaboOTHUYKM N KOMMNOHEHTN OT CbCTaBa Ha
nosly4yeHnTe N4YesiHn NpoaykTwn. Pesynta-
TUTE nokasear, 4ye gobassaHeTo Ha MnSO,
B KOHUeHTpaums 4 mg/l KbM 3axapHusi
CMpON Ha M4eslHUTE CeEMENCTBa OKas3Ba
B/IUSAHWE BbpPXy CPefHOTO Terno Ha
HeneTAwM nyenn paboTHuykn (p<0.01).
CblUO Taka ca ycTaHOBEHW cTaTUCTUYec-
K/ 3HAUMMKU pasnukuM npu nokasarenute
CbAbpPXaHWe Ha NPoTenHU 1 efleKTPonpo-
BOZHOCT Ha MYesIHOTO M/ieunue 1 auac-
Ta3HaTa aKTMBHOCT W €/1eKTPONpoBOA-
HOCTTA Ha MOMyYEHMS MYeseH meg npw
ONWTHUTE NYesiHM cemelicTBa. Moxe Aa
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SUMMARY
For their normal living, honey bees

(Apis mellifera L.) require proteins,
carbohydrates, lipids, vitamins and
minerals. They receive all of these

components from the nectar and the bee
pollen. In recent years, the trend to use a
variety of food supplements for bees has

been ascertained in the beekeeping
practices.
A special place is given to the

combination of vitamins and minerals. In
this respect, the aim of the study is the
influence of feeding of the bee families
with MnSO, on the chemical composition
of non-flying worker bees' bodies and
some bee products components.

The results show that the addition of 4
mg/l MnSQy, in the sugar syrup of the bee
families has an influence on the average
weight of non-flying worker bees (p<0.01).

Also, statistically significant differences
were found in the protein content and
electrical conductivity of the royal jelly and
the diastase activity and the electrical
conductivity of the honey.

It can be assumed that the feeding of the



ce npegnonara, 4e noaxpaHBaHETO Ha
nyenHUTE CEMENCTBA CbC 3axapeH cupor
¢ po6aBka MnSO, oka3Ba NOMOXUTENHO
B/ISHWE  BBPXY  XunodpapuHreasHute
X1e3Un Ha nyenuTe paboTHUYKN.

KntovoBn pgymun: nyenex
nyenHo maeuynye, Mponosuc,
MnSQy, nusoumm, o6
xemosnimmMmca

men,
BOCBK,
OenTbK,

YBO/,

3a HopmasiHaTa Cu Xun3HeHa AeinHocT
MefoHocHuTe nuyesnn (Apis mellifera L.) ce
HYXOaaT OT MPOTEeUHW, BbrAexuapatu, -
nuav, BUTaMVHU W MUHEpasHW BellecTsa.
BcuukM Te3n KOMMOHEHTU Te nosiyyasat oT
HekTapa u nuenHus npatwed,. ColieBpemeH-
HO C Len noBulaBaHe Ha MeAonpoayKTUB-
HOCTTa, aKTMBMpaHe Ha fiiLeHocHaTa Aeli-
HOCT Ha nyesHUTE Maliku, oTrnexgaHe Ha
rnoseye NMW/I0 U YCKOpsiBaHe Ha pa3BUTUETO
Ha xunodhapuvHreasHMTe XJ1e3u Ha nyenuTe
B MNYenapcTBoTO BCE MOBeYe ce Hasara
M3MNoN3BaHeTO Ha pasMyHU [06aBKM KbM
XpaHata Ha nyenute. Cnopej XumuyHata
cu npupoga Te3n nobaBku ca NPOTEWHU U
amuHokucennHn (Nenchev and Zhelyazkova,
2010), Bbrnexugpatn n TEXHN 3amecTUuTenu
(lvanova, 2005), ButamuvHu (Zhelyazkova
and Nenchev, 1995, 2001), M1UKpoenemMeHTH
(Simkus et al., 2007; Colibar et al., 2011),
pasninyHu CTUMy/IMpaLLm NPOAYKTU
(Shumkova, 2016), pacTUTENHW EKCTpakTu
(Hristakov, 2012), KakTo U KOMGUHauUusi OT
BUTAMMHN N MUHepasiHu BelecTBa (Stoilov
et al., 2000; Sahinler et al., 2005). Bbnpeku
ToBa, eeKTbT OT npunaraHeTo Ha
pas/iMyHn Makpo U MUKPOENEMEHTU BBbPXY
XM3HEHUTe NpoLecu Ha nyenuTe Bce oLle e
cnabo npoy4yeH npobiem.

EaoHVM OT nbpBUTE uM3CnenBaHUs B
Tasn Hacoka ca Ha Goloskov (1977). Toii
usyyaBa edekra Ha enemeHTuTe Co, Mn u
I, No BpemMe Ha 3MMyBaHe Ha nyenurte cnep
nprvemaHe Ha 3axapeH CYpon Npu eCeHHOTO
nogxpaHesaHe. Pesynratute ACHO nokassar
HaMasisiBaHe Ha KO/JMYeCcTBOTO Ha npuema-
HaTta xpaHa u pecnekTMBHO HamasiiBaHe Ha
hekanHaTa Maca Ha nyenute npes 3umara.
Ha npaktmka ToBa BOAM [0 MO-406PO
3umyBaHe Ha nuyenute. Moxe pa ce
[JonycHe, 4e Te3n TpuU efieMeHTa ce

78

bee families with sugar syrup with MnSQO,
as a supplement has a positive influence
on the hypopharyngeal glands of the
worker bees.

Key words: bee honey, royal jelly,
propolis, bee wax, MnSQO,, lysozyme, total
protein, haemolymph

INTRODUCTION
For their normal living, honey bees

(Apis mellifera L.) require proteins,
carbohydrates, lipids, vitamins and
minerals. They receive all of these

components they from the nectar and the
bee pollen. At the same time, in order to
increase the average productivity,
activation of the bee queen laying activity,
more brood breeding and development of
the hypopharyngeal glands, it is
increasingly necessary various
supplements in the beekeeping to be
used. According to their chemical nature
these supplements are proteins and
amino acids (Nenchev and Zhelyazkova,
2010), carbohydrates and their substitutes
(lvanova, 2005), vitamins (Zhelyazkova
and Nenchev, 1995, 2001), trace
elements (Simkus et al. al., 2011), various
stimulating products (Shumkova, 2016),
plant extracts (Hristakov, 2012) and a
combination of vitamins and minerals
(Stoilov et al., 2000; Sahinler et al. 2005).
However, the effect of different application
of macro and trace elements to the bees’
life processes is still a poorly studied
problem.

One of the first studies in this area
is on Goloskov (1977). He studies the
effect of Co, Mn and |, during wintering of
the bees after receiving sugar syrup in the
autumn feeding. The results clearly show
a reduction in the amount of food intake
and decrease in the fecal mass of bees in
the winter, respectively. Practically, this
leads to better wintering of the bees. It
can be assumed that these three
elements favorably affect the digestive



oTpassBar 6naronpuaTHO Ha XpaHocMmuna-
TenHata u otaenuTenHaTa cuctema Ha nye-
nnTte n He npeaunssBukeart anapusa. B bbara-
pus Zhelyazkova (1999, 2005) ycTaHOBsIBa,
ye pobassaHeTo Ha conu Ha Co (6 mg/l) n Ha
Mn (2 mg/l) KbM XpaHaTa Ha n4yenuTe
okasBa MOMIOKUTENHO Bb3AeiNCTBNe BbpPXy
pasBUTUETO U NPOAYKTUBHOCTTA Ha NYeHu-
Te cemelicTBa 1 obmsaHaTa Ha ButamunH C B
nyenHus opraHusbMm. [lpernegbT Ha [Jo-
CTbMHaTa fuMTepaTypa nokassa, 4ye pgocera
He e npoBexAaHo LSAMOCTHO U CUCTEMHO
npoysaHe 3a BANAHWETO Ha MnSO, BbpXy
XUMUYHWS CbCTaB Ha TAMIOTO Ha nyesuTe u
noslydeHnTe NYesiHM  npoayktn. B Tasn
Bpb3Ka LenTa Ha uscneaBaHeTo e npoyud-
BaHe B/IMSIHWETO Ha NofxpaHBaHe Ha nyes-
HNU cemeictBa ¢ MNSO, BBbPXY XMMUYHUS
CbCTaB Ha TANOTO Ha HEeNeTAWwM nyenm
paboTHUYKN MU KOMMOHEHTU OT CbCTaBa Ha
Nnosiyd4eHnTe NYesIHN NPOAYKTU.

MATEPVAT N METOON

MpoyyBaHeTo e MNpPOBEAEHO Mpes3
nepuoga maii-asryct 2015 r. B ekcnepwu-
MeHTaUTHUA nyesMH Ha WHcTutyta no
XVWBOTHOBBAHN  HayKu KocTunH6poga,
Mpegn onuTa nyenHWTE cemelicTBa ca
nu3paBHeHW no cwia. B onuTta 3a nony-
YyaBaHe Ha M4yenHo mieyuue ca yyacTsa-
M 6 nyenHn cemeictea — 3 OMUTHU
(noaxpaHBaHM CbC 3axapeH cmpon, 3axap:
Boga 1:1 n pobaska 4 mg/l MnSOy4) n 3
KOHTPO/IHW CeMelicTBa nogxpaHBaHu ca-
MO CbC 3axapeH cupon. MNMyenHoTo mneun-
Lue e nonyyasaHo No mMeTofa C U3KycTBe-
HUTe BOCBYHM 4yawkn (Grout, 1992). 3a-
XapHUAT CUpon e npuiarad B KOJIMYeCTBO
no 300 ml, 3 NbTM CEAMUYHO B XpaHWII-
KUTe Ha NuenHUTEe ceMeicTBa.

M3cnegBaHna  Bbpxy
nyenn paboTHUYKK

- CpefHO Terno Ha TANOTO Ha
HeneTAWwM nyenu paboTHU4YKM (g) — OT
BCAKO MYesIHO CeMEeWCTBO OT Pas/iMyuHu
nyesiHM NUTU ca cbbupaHn no 100 6pos
nuenn. Ternoto Ha BCAKa nNuyena e
N3MepeHo Ha aHa/IMTUYHa Be3Ha.

- XMUMWYeH CbCTaB Ha Tenara Ha
HeneTAWM nyenu paboTHUYKM — BOLHO
CbAbpXaHNe W MUHepanieH CbCTas

HeneTsLWm
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and secretory bee systems and they do
not cause diarrhea. In  Bulgaria
Zhelyazkova (1999, 2005) found that the
addition of Co (6 mg/l) and Mn (2 mg/l)
salts in the bee food had a positive impact
on the development and productivity of

the bee families and vitamin C
metabolism in the bee organism.
The review of the available literature

shows that there is no comprehensive and
systematic study for the effect of MnSO,
on the chemical composition of the bee
bodies and the bee products obtained. In
this regard, the aim of the study is the
influence of feeding of the bee families
with MnSO, on the chemical composition
of non-flying worker bees' bodies and
some bee products components.

MATERIAL AND METHODS

The study was conducted during
May — August 2015 in the experimental
apiary of the Institute of Animal Science,
Kostinbrod. Before the experiment the
bee families were balanced in regards to
strength. In the experiment for royal jelly
production a total of 6 bee families were
observed — 3 experimental (fed with sugar
syrup, sugar: water 1:1 and 4 mg/l MnSO,
as a supplement) and 3 control (fed only
with sugar syrup). The royal jelly is
obtained by the artificial wax cups method
(Grout, 1992). The sugar syrup is
administered in a dose of 300 ml, 3 times
per week in the bee feeders of the
families.

Studies on the non-flying worker
bees

- Average body weight of non-flying
worker bees (g) — 100 honey bees were
collected from each bee family from
different honeycombs. The weight of each
bee is measured on an analytical balance.

- Chemical composition of non-
flying worker bee bodies — water content
and mineral composition weight



TErNoBeH aHanuns; NPoTENHW — METOo4 Ha
Kengan, nunugn — metog Ha Cokcnet
(AOAC International, 2002). [Mpo6ute
nyenn ca cbovpaHn B Kpas Ha ONUTHUS
nepuog. MNuenute ca ynosiBaHW c ANeTU-
JIOB eTep 1 ca CbXxpaHsiBaHu BbB hpusep
npu -20 °C.

- 06w, npoteMH B xemosimmdaTa
Ha nyenuMTe — onpegenieH e cnekrpoco-
ToMeTpuyHo ¢ Audit Diagnostics kut, a
CbAbPXaHNETO Ha /M3ounm e onpegerne-
HO Mo meToga Ha Motavkina et al. (1979).
AHanusnte Ha npobuTe ca nNpoBefeHV B
HauuoHaniHna [uarHoctnyeH Hay4yHous-
cneposaresicku  BeTepuHapHOMeguLMH-
ckn NHcTutyTt, Codoms.

M3cneaBaHus
NpoAYyKTH

- CpegeH 6poii  mMaToYHMLM
onpefeneH e Han-mankuaT 6poilt Ha Mma-
TOYHMUUTE MPU BCAKO NYENHO CEMENCTBO.
OT BCMYKM ceMelicTBa € CbbupaHo
nyesHO MAeYnle OT efHakbB 6poit ma-
TOYHUUM (Hal-mMankust 6poii MaTouHULNM).
CpegHvsaT 6poit MaTouyHMUM € MOoSydeH
KaTo cpegHa apuTMEeTMYHa CTOWHOCT OT
BCUYKM 3apexpgaHvs 3a nosyvyaBaHe Ha
nyenHo MaeunLe.

- CpefHo KO/IMYEeCTBO NYEsTHO MJie-
ynuue B e4MH MaTOYHVK — npeacTaBnssa
06WOTO KO/MYECTBO CbOpaHO MsieunLe
pasfenieHo Ha 6pos Ha MaroyHuuuTe.
CpefHOTO KOMUYECTBO € MOJIyYEHO KaTo
cpefHa apuTMeTUYHa CTOMHOCT Ha BCUY-
K/ NOIy4YeHN Npobu.

- ®U3MKO-XMMUYHN  CBOWCTBa Ha
nyesHO MeuvnLe — MeToauTe 3a onpeje-
N iHEe Ha BOOHO CbAbpXaHue, NpPoTenHMU,
pH 1 obwa KMCeNMHHOCT ca onucaHu B
oTpacsioBa Hopmana 2576693-84. Enek-
TPONpPOBOAHOCTTA € onpejenisHa C KOH-
OyKTOMeTbp Ha 1% pasTBop Ha MyesiHo
mneunue (Bogdanov et al., 1997). Cbabp-
XaHMeTo Ha pyKTO3a, [/10K03a, 3axapo-
3a e onpegenaHo c BUCOKOeeKTUBHA

BbpPXy N4YesiHnTe

TeyHa  xpomartorpagusa (HPLC) no
MeTofa Ha Sesta (2006).
- OM3NKO-XMMWYHM  CBOICTBA Ha

nonudIopeH nyeneH Men — M3creaBaHu
ca nokasatenMte BOAHO CbAbpXaHue,
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analysis; proteins — Keldahl method, lipids
— Soxhlet method (AOAC International,
2002). The bee samples were collected at
the end of the experimental period. The
bees are anesthetized with diethyl ether
and stored in a refrigerator at -20°C.

- Total in the bee
haemolymph spectrophotometric
determination by the Audit Diagnostics Kit
and the lysozyme content was determined
by the method of Motavkina et al. (1979).
The sample analysis was carried out at
the National Diagnostic Science and
Research Veterinary Medical Institute,
Sofia.

protein

Studies on the bee products

- Average number of queen cells —
the smallest number of queen cells in
each bee family is determined. From all
bee families royal jelly is collected from
the same number of queen cells (the
smallest number of queen cells). The
average queen cells number is obtained
as the arithmetic average of all processes
for royal jelly production.

- Average amount of royal jelly in a
queen cell — it represents the total amount
of royal jelly divided by the queen cell
numbers. The average quantity is
obtained as the arithmetic average of all
samples obtained.

- Physicochemical properties of
royal jelly — the methods for water
content, proteins, pH and total acidity are
described in ON 2576693-84.

The electrical conductivity is determined
on 1% royal jelly solution (Bogdanov et
al., 1997). The fructose, glucose and
sucrose content are determined by High
performance liquid chromatography
(HPLC) by Sesta (2006).

- Physicochemical
multifloral  honey
electrical conductivity,

properties  of
water content,
diastase activity



€M1eKTPONPOBOAHOCT, AuacTasHa akTuB-
HOCT, XxuapokcumeTtundypdypon (XMd)
CbINIACHO XapMOHU3MPaHUTE MeTOAN Ha
EBponeiickata  komucuss no  meda
(Bogdanov et al., 1997).

- CbabpXaHune Ha Mn — npobute
nyenHo Mmaednue, NOAMANIOPEH MYeseH
Meg, NPOMoSIMC M BOCBK Ca KUCEIMHHO
MUHepannsnpaHn ¢ KoHueHtpupaHa HNO;
AHanmM3bT 3a CcbabpxaHue Ha Mn e
HanpaBeH C M/JaMbKoOB aToOMHOabcopo6-
uMoHeH cnektpometbp Perkin  Elmer
Analyst 400 ¢ nnaMbK Bb3gyx/aLeTusieH.
OnTMasiHATe UHCTPYMEHTa/THM NapameT-
py ca onpegenieHn CbrlacHO npegnuca-
HUSATa Ha doupmarta npousBoguTen. AHa-
JUTUYHUAT CUTHa/N Ha efnieMeHTa Mn e
nepuoanyHoO NpoBepsiBaH CbC CTaHAapT C
nosHara KOHLEeHTpauus.

CTaTUCTUYECKMAT aHanNu3 e Hanpa-
BeH c nomouwta Ha SPSS, Bepcusa 21 3a
Windows. Pesyntatute ca npeacTtaBeHu
KaTo cpegHa CTOMHOCT * CTaHAapTHO
OTK/IOHEHNE.

PE3YJITATN N OBCbXXAAHE

B Tabnvua 1 ca npeacTaBeHn pesyn-
TatuTe OT wu3cnefBaHmATa Ha XUMUYHUA
CbCTaB Ha HenetAwM n4yesnm paboTHUYKW.
AHa/IM3BLT Ha AaHHUTE MNoKasBa, Ye CbAbp-
XaHVEeTOo Ha NPOTeuHW, NUNUAN N MUHEpasT-
HW BellecTBa ocTasBa NOCTOAHEH Mpwu Mnofg-
XpaHBaHe Ha nyesiHUTe cemMeicTea ¢ gobas-
Ka MnSO,.

and hydroxymethylfurfural (HMF) are
determined according to the Harmonised
methods of the European Honey
Commission (Bogdanov et al., 1997).

- Content of Mn royal jelly,
multifloral honey, propolis and bee wax
samples are digested with concentrated
HNOj;. The Mn content was analyzed with
a flame atomic absorption spectrometer
Perkin Elmer Analyst 400 with an
air/acetylene flame.

The optimal instrumental parameters are
determined according to the
manufacturer’s instructions. The analytical
signal of Mn is periodically checked with a
known concentration standard.

The statistical analysis was done
using SPSS, version 21 for Windows. The
results are presented as mean + standard
deviation.

RESULTS AND DISCUSSION
In Table 1 are present the results of
chemical composition of non-flying worker
bees. The analysis of the data shows that
the protein, lipid and mineral content
remains constant after feeding of the bee
families with MnSQ,.

Tabnuuya 1. XMMnyeH CbCTaB Ha TAN0TO Ha HeNeTALWM Nyen paboTHUUKN, %
Table 1. Chemical composition of the body of non-flying worker bees, %

Mokasaten KoHTposnHa rpyna OnuTtHa rpyna
Parameter Control group " Experimental group
" X£SD X+SD
BogHo cbabpxaHue / Water content 67.27+0.61 67.96+£1.85
Cyxo BelyectBo / Dry matter 32.73+0.61 32.04+1.85
MpoTewuH / Protein 53.63+0.66 46.49+2.41
Nvunugw / Lipids 3.47+0.15 4.35+0.28
MwuHepanHm Beujectsa / Ash 4.10+0.71 4.24+0.30

CTaTnCTM4Yeckn [OOCTOBEPHU pas-
JIVKN ca YCTaHOBEHW B CPeAHOTO Terno
Ha HeneTAwmMTe nyenn paboTHUYKM Mpu
nogxpaHeaHe ¢ gobaBka Ha MnSO, KbM

Statistically significant differences
were found in the average weight of non-
flying worker bees fed sugar syrup with
MnSO, (p<0.01). The mean weight and
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3axapHusa cupon (p<0.01). CpepgHoTto
Terno n ctaHgapTHOTO OTK/IOHEHME npwu
KOHTOMHaTa rpyna e 0.109+0.017 g, a
npu onutHarta 0.116+0.020 g. Ha durypa
1 ca npefacTtaBeHN MVHUMa/IHUTE U Mak-
CUMa/THUTEe CTOMHOCTW Ha u3cnenBaHus
rnokasartes npu ABeTe rpynu.

g

0.175
=
U‘SI
0150 -
0125
0.100 |
0.075

standard deviation in the control group
was 0.109+0.017 g and in the
experimental group was 0.116+0.020 g.
Figure 1 shows the minimum and
maximum values of the tested indicator
for the two groups.

KoHTponHa rpyna
Contrel group

CnnTHa rpyna
Experimental group

dur. 1. Box plot gnarpama Ha cpefHO Ters10 Ha HeneTAWmM n4en paboTHUYKN, g
Fig. 1. Box plot diagram of the average weight of non-flying worker bees, g

3a ga ce ycTaHOBU BUSIHAETO Ha
pobaskata Ha MNSO, KbM 3axapHus cmpon
ca n3cnefBaHu o6LWKMAT 6eNTbK U IN30LKUM
B Xxemonmmdata Ha HeneTawwM nuenu pa-
60THMYKW. TonyyeHnTe Npobu xemonmmda
ca cOopHM Mpobu OT ronam 6poit nuenu.
Pe3syntatnTe 3a KOMMYECTBOTO Ha 06LLMA
NpoTenH M NU3oUMM B Xemonumdata Ha
nyesnu ca npeacraseHy Ha durypa 2 n 3.

50
38.94
40 I
30
all
20
10

0]

KoHTponHa rpyna
Control group

To establish the effect of MnSQ, in
the sugar syrup, the total protein and
lysozyme in the haemolymph of non-flying
worker bees were examined. The obtained
haemolymph  samples are assembly
samples of a large number of bees. The
results for the amount of total protein and
lysozyme in bee haemolymph are
presented on Figures 2 and 3.

43.40
T

OnuTHa rpyna
Experimental group

dur. 2. CbabpXaHue Ha 06l NPOTENH B XemMoinmda
Fig. 2. Total protein content in haemolymph
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KoHTponHa rpyna
Control group

OnuTHa rpyna
Experimental group

dur. 3. CbabpXaHue Ha n3oumm B xemosnimmda
Fig. 3. Lysozyme content in haemolymph

Pasznukata B KO/MYECTBOTO Ha
obWwuA nNpoTeMH Mexay onutHata u
KOTposiHaTa rpyna e okono 4.5 g/l. Moxe
Ja ce Kaxe, ye pobaskaTta Ha MnSO,
oKasBa [MOJIOXUTESIHO BAUSHUE BbPXY
CMHTE3a W HaTpynBaHeTo Ha o006Ly
npoTenH B xemonumdarta Ha nyenute. B
Tasnm Hacoka goszata oT 4 mg/l MnSO,
MOXe f[a ce npwuiara npyv nposieTHOTO
noaxpaHBaHe Ha MyefnHuTe cemeincTea u
npes eceHTa npuv nogrotoBkara 3a
3uMyBaHe Ha nyenute. Moxe pfa ce
npegnonara, 4Ye TS oOKasBa WMYHOCTU-
My/iMpaLLo AeicTBme Npu nyenuTe.

Paznukute B CbAbpXaHWETO Ha
nm3ounM B xemonumdata Ha onutHara u
KOHTpOJIHaTa rpyna ca 3HauyutesiHu. Ko-
IMYECTBOTO Ha M3ouuma B xemonunmda-
Ta Ha NuyenHUTEe cemelicTeBa, NoaxpaHsa-
HW ¢ MnSO, e gBa MbTW NO-BUCOKO OT
Tasn Ha KOHTposHaTa rpyna cemelicraa.
B 3aknoueHne Moxe [a Cce Kaxe, ue
pobaBkata Ha MnSO,; KbM 3axapHus
cupon Ha nyenuTe BOAM A0 NosyllaBaHe
Ha KOHLeHTpauuaTa Ha obwmsa 6enTbK K1
nm3ouMM B xemosimdpata Ha HeneTAawm
nuyenu paboTHWYKM B oONWUTHaTa rpyna
nyenHy cemencraa.

Jobpe n3BECTHO e, Ye CTOHOCTK-
Te Ha o6uwms 6enTbk U Nu3oUUM B
xemonmmdiara Ha nyenute Moxe ga ce
n3nonssBa 3a YCTaHOBABaHE Ha MWMYHO-
CTUMY/IMPALLOTO AelCTBUE HA Pas/vyHU
610N0rM4HO aKTUBHU cybCcTaHuum

The difference in the amount of
total protein between the experimental
and the control group is about 4.5 g/l. It
can be said that the addition of MnSO,
had a positive effects on the synthesis
and accumulation of common protein in
the bee haemolymph. In this respect, a
dose of 4 mg/l MnSO, can be used in the
spring feeding of the bee families and in
autumn preparation for the wintering of
the bees. It can be assumed that it had
an immunostimulatory effect on the bees.

The differences in the lysozyme
content of the experimental and control
group are significant. The amount of
lysozyme in the haemolymph of bee
families fed with MnSQ, is twice high as
the control group.

In conclusion, the addition of MnSO, into
the sugar syrup increased the total
protein concentration and the lysozyme
content in the haemolymph of the non-
flying worker bees in the experimental
group of bee families.

It is well known that the total
protein and lysozyme values in the
haemolymph can be used to detect the
immunostimulatory effect of various
biologically active substances (Gurgulova
et al., 2001).
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(Gurgulova et al., 2001). o MomeHTa B
JOCTbNHaTa nuMTepaTypa He ca OTKpUTK
JaHHM 3a CbAbpXaHMeTo Ha Te3n [ABa
KOMMNOHeHTa Ha xemonummdarta npu
noaxpaHeaHe Ha NuyesHUTE cemelicTeBa C
MnSO,.

B Tabnuua 2 ca oTpaseHu pesys-
TatuTe 3a CPefHOTO KOSIMYECTBO MYesHO
Maeunte B eauH MaTouHuk. He ce
HabnogaBar CbLWECTBEHM pas/ivku B
CpefHOTO KO/IMYEeCTBO Ha MosyvyaBaHOTO
nyesiHO Mevnle npu KOHTposiHaTa U
onutHara rpyna. ToBa oO3HavyaBa, ue
pobaBkata Ha MnSO,4 KbM 3axapHusl cu-
pon Ha nyenuTe He BOAW A0 MofyyBaHe
Ha MNo-rosiAMO KOJSIMYECTBO MYENHO Msie-
yyviLle B CpaBHEHME C onuTHaTa rpyna.

Until now, in the available literature, there
is no data on the content of these two
haemolymph components in the bee
families fed with MnSQ,.

Table 2 shows the results for the
average quantity of royal jelly in a queen
cell. No significant differences in the
average amount of royal jelly produced in
the control and the experimental group.

This means that the MnSO, as a
supplement in the sugar syrup does not
lead to a larger quantity of royal jelly
compared to the experimental group.

Tabnuua 2. Bpoi MaTtouyHMLM N KONMYECTBO NYEeSTHO Msieumnue, ~ (X£SD)
Table 2. Number of queen cells and quantity of royal jelly, " (XtSD)

lNoka3aren KoHTponHa rpyna  OnuTHa rpyna
Parameter Control group  Experimental group
CpegieH 6poii maTouHMLM 115 115
Average number of queen cells
CpeHo KONNYecTBO NYenHo MaeunLe B eavH
MaTO4HUK, g 0.112+0.028 0.126+0.035
Average quantity of royal jelly in a queen cell, g
CneppawmTe  npoyysaHus  ca The next researches are
HacouyeHu KbM nscneagaHe Ha | connected to some components of the

KOMMOHEHTU OT CbCTaBa Ha MNoJlyYyeHuTe
nyenHyW npoaykTu. NHTepecHo e pa ce
oTbenexu, 4ye pobaBAHETO Ha MnSO,
KbM 3axapHus CuUpon oka3Ba BJ/MsSHUE
BbpXy CbCTaBa U (PUINKO-XUMUYHUTE
rnokasaTenu Ha Mnosly4aBaHOTO MYESIHOTO
mieumye. CTaTMCTUYECKU 3HAYUMKU pas-
JIVKN ca YCTaHOBEHW W NPWU MnokasaTtens
cbAbpxaHune Ha npoteuHu (p<0.05).
OcBeH TOBa ca yCTaHOBEHU CTaTUCTUYEC-
K/ NO-BMCOKN CTOMHOCTM Ha nokasartens
€/1eKTPONpPoOBOAHOCT npu npo6ute
noslydeHn ot onuTHaTa rpyna (p<0.01),
(Tabnmuya 3). EnektponpoBogHOCTTa €
rnokasartesl, KOMTO 3aBWCW OCHOBHO OT
CbAbPKAHMETO HA MUHEpasIHU BeLeCTBa,
OpPraHNYHN KUCESIMHW, aMWUHOKUCESIMHW W
npoTeMHn B npoaykTa. B pastBopu Ha
nyesiHo mneuunue (1%) moxe fa Bapupa ot
166 po 237 uS/cm (Balkanska, 2014).

composition of the bee products
obtained. It is interesting to note that
MnSO, added to the sugar syrup
influences the composition and
physicochemical characteristics of the
royal jelly.  Statistically  significant
differences were found also in the protein
content (p<0.05).

In addition, statistically higher values for
the electrical conductivity were found in
samples obtained from the experimental
group (p<0.01), (Table 3). Electrical
conductivity is an indicator that depends
mainly on mineral content, organic acids,
amino acids and proteins in the product.
In royal jelly solutions (1%) it can range
from 166 to 237 pS/cm (Balkanska,
2014).
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Ta6bnuua 3. PU3NKO-XMMNYHM CBOIACTBA Ha NYEeSTHO Maeuuue, ~ (X£SD)
Table 3. Physicochemical properties of royal jelly,” (XtSD)

Moka3aTten
Parameter

KoHTponHa rpyna, n=6 OnutHa rpyna, n=6

Control group Experimental group

BogHo cbabpxaHue / Water content, %
MpoTeunHn / Proteins, %

®pykTo3a / Fructose, %

noko3sa / Glucose, %

3axaposa / Sucrose, %

pH

O6wa kucenmHHoct, ml 0.1 M NaOH/g
Total acidity, ml 0.1 M NaOH/g
EnektponpoBogHoCT, uS/cm

Electrical conductivity, yS/cm

61.82+1.01 61.97+1.05
17.51+0.81* 16.32+1.09*
4.99+0.91 5.53+£0.40
3.32+0.60 3.68+0.45
2.47+0.47 2.08+0.28
4.09+0.32 4.14+0.24
3.73+0.29 3.91+0.21

199.67+17.68** 173.86+10.45**

**p<0.01; *p<0.05

OT wu3cnegBaHuTe nokasatenn B
nyesieH Med — BOAHO CbAbpXaHue, enek-
TPONPOBOAHOCT, XnapokcumeTundypdypon
camM0O AmacTasHarta akTUBHOCT W efieKTpo-
NPOBOAHOCTTA NOKa3BaT CTaTUCTUYECKn no-
BMCOKM CTOMHOCTM nNpu npobute Mepq,
nosyyeHn OT oOnuTHaTa rpyna nyesnHu
cemelicTBa (p<0.05), (Tabnmua 4).

From the studied parameters in the
honey samples — water content, electrical
conductivity, hydroxymethylfurfural, only
diastase activity and electrical
conductivity showed statistically higher
values in the samples obtained from the
experimental group (p<0.05), (Table 4).

Tabnuua 4. DM3NKOXMMNYHN CBOICTBA Ha Nonudpioper menq, = (X+SD)
Table 4. Physicochemical properties of multifloral bee honey, (X+SD)

MNokasaten
Parameter

KoHTposnHa rpyna, n=5 OnuTHa rpyna, n=5

Control group Experimental group

BoaHo cbvabpxaHue, %

Water content

EnektponpoBogHoCT, uS/cm

Electrical conductivity

[vacTtasHa akTuBHOCT, EguHmum no lNote
Diastase activity, Gothe units
Xugpokcumetundypdypon (XM®), mg/kg
Hydroxymethylfurfural (HMF)

16.32+0.23 15.90+0.30

417.20+£13.48* 439.40+9.37*
22.41+1.69* 25.35+1.53*

3.11+0.94 2.66+0.39

*p<0.05

Mpu npepaboTkaTa Ha HekTapa B
Meg, U NPV CUHTE3UPAHETO Ha N4YesIHOTO
M/IeUMLE yyacTBaT e4HU U CbLUU Xe3N,
KOMTO Mpe3 pasNnyHNTe eTanun OT pasBu-
TMETO Ha nuenute paboTHUYKN U3MbIIHS-
BaT pasnMuHn doyHkummn. OT nonyyeHuTe
pesyntatm Moxe fa ce npegnonara, ye
noaxpaHBaHeTo Ha NuYenHuTe cemencTea
¢ MnSO, oka3Ba B/NSAHWE BBPXY XUNO-
hapuHreasHuTe Xesn Ha nyenuTe pa-

Processing of nectar into honey
and in royal jelly synthesis involve the
same glands, which perform various
functions during the different stages of
the worker bees’ development.

From the results obtained, it can be
assumed that the bee families fed with
MnSO, influence on the hypopharyngeal
glands of worker bees. As a result they
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60THMYKM, B pe3y/iTaT Ha KOeTo Te ca No-
[o6pe pa3BuTU M NpomM3BexXaaT MyesHo
M/leunLe C No-BMCOKO CbAbpXaHue Ha
npoTtenHu. Te3un pesyntratn ce NOTBbP-
xJasaT 1 oT hakTa, Ye NYesTHUAT mef, oT
ONMUTHUTE MYesIHNW cemelicTBa uma Mo-
BMCOKa AMacTasHa aKTMBHOCT B CpaBHe-
HVe C KOHTpO/IHaTa rpyna.

CneppawmTe uv3cnegBaHus  ca
HacouyeHn KbM oOnpejensHe CbAabpXa-
HMeTO Ha enemeHTa Mn B pasnunyHu
nyesHu npoayktn (Tabnuua 5).

are better developed and produce royal
jelly with higher protein content.

These results are also confirmed by the
fact that bee honey from the experimental
bee families has a higher diastase activity
than the control group.

The following studies are about
determining the Mn content in different
bee products (Table 5).

Tabnuua 5. CbabpXaHne Ha Mn B nyenHu npoayktu, (Lg/g)
Table 5. Content of Mn in bee products, (ug/g)

MyeneH NnpoaykT
Bee product

KoHTponHa rpyna  OnuTHa rpyna
Control group  Experimental group

" (X£SD) " (X£SD)
MuenHo mneunue / Royal jelly, n=6 0.51+0.08 0.56+0.06
Monndnopen nueneH mea/Multifloral bee honey, n=5 2.14+0.24 2.25+0.37
Mpononuc / Propolis, n=7 37.27+3.40 36.54+2.28
MyeneH BoCcbkK / Bee wax, n=6 1.87£0.25 1.92+0.17

Job6aBkata Ha MnSO, Ha onuTHaTa
rpyrna He okasBa CbLUEeCTBEHO B/MsAHUE
BbPXY CbAbpPXaHNETO Ha enemeHTa Mn B
nscnegBaHNTe NuYenHW NpoaykTu. Pasnu-
KiTe B CbAbpXaHneTo Ha Mn B npobute
nyenHo mMaeuune, Meg nporosmc U BOCbK
OT OnuTHaTa W KOHTpOsiHaTa rpyna ca
cTaTUCTUYECKM  HedOCTOBEpPHW.  KaTo
OCHOBHa NpuyMHa 3a HeHaTpynBaHeTo Ha
Mn B NYesIHOTO mMieunue n Mef Moxe aa
ce npueme 6mobapuepHaTa (PyHKUMA Ha
NnyenHUs OpraHn3bM.

N3BOAN

Job6aBsHeTo Ha MNSO,; B KOHLEH-
Tpaumsa 4 mg/l KbM 3axapHus cupon Ha
nyenHUTE CEMeCTBa UMa MNosoKMTENEeH
epekT BbpPXy CpPefHOTO Terno Ha
HeneTAwm nyenn paboTHuukm (p<0.01).

YcTaHOBEHM ca  CTaTUCTUYECKM
[OCTOBEPHU pas/iMKM B CbAbPXaHMETO Ha
NPOTEVHU N eNeKTPONPOBOAHOCT Ha Nyen-
HOTO M/leunLe 1 anacrtasHara akTUBHOCT
N efleKTPonpoBOAHOCTTa Ha MOJyYeHus
nuyeneH wMes nNpu  ONMUTHUTE NYENHU
cewmeiicTsa.

The addition of MnSO, on the
experimental group did not affect
significantly the Mn content of the studied
bee products. The differences in the Mn
content of royal jelly, honey, propolis and
bee wax from the experimental and
control groups are not statistically
significant. As a major reason for the non-
accumulation of Mn in royal jelly and
honey can be explain with the bio-barrier
function of the bee organism.

CONCLUSIONS

The addition of 4 mg/l MnSO, in
sugar syrup has a positive effect on the
average weight of non-flying worker bees
(p<0.01).

Statistically significant differences
in the protein content and electrical
conductivity of the royal jelly samples and
diastase activity and electrical conductivity
of the honey in the experimental group
bee families were found.
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MoaxpaHBaHETO  Ha  N4YesHUTe The feeding of the bee families with
CeMelicTBa CbC 3axapeH cupon ¢ gobaeka | sugar syrup with MnSO, may have a
MnSO, BeposATHO Oka3Ba MNOAOXMTEsNHO | positive effect on the hypopharyngeal
BNMAHME  BbpXy xunodhapuHreanHute | glands of the worker bees.

X131 Ha NuennTe paboTHUYKN.
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BaHs MnageHoBa*, [lecucnaBa Abagxnesa, EneHa KuctaHosa

VHCTUTYT no buonorusa n MmyHonorusa Ha pasmHoxasaHeTo ,Akag. Knpun
BpaTaHoB"-BAH, 6yn. ,Lapurpagcko woce” 73, 1113 Cocpusa, bbarapus

*E-mail: vanya_mladenova@abv.bg

Effect of the vitamin E enriched feed additive
and superovulation on the parameters
of the reproductive tract in mice
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PE3HOME

ButammH E e eguH oOT cunHute
aHTMOKCUAAHTM M € Heobxoguma XpaHu-
TenHa gobaeka 3a penpoayKTMBHUAT Npo-
uec. Toli cnomara 3a HamanisiBaHeTo Ha
ninugHata nepokcupaums v npegnassa
OT HebNaronpuAaTHOTO Bb3AENCTBME Ha
cBobogHMTE pagvkanu. MpunaraHeTo Ha
XpaHeHe, 060rateHo AOMNb/IHUTETHO C
BuTamuH E, 61 morno ga nomorHe 3a
pewaBaHe Ha npobsemuTe CBbpP3aHU C
HUCKA WM HapylweHa PenpoayKTMBHA
doyHKLMSA. Llenta Ha m3cregsaHeTo 6e ga
ce npocregn W3MEHeHuATa B HSAKOU
MOphoMEeTPUYHN NapaMeTpu Ha NosiIoBUS
anapaT npu MUKW C UHAYyUUpaHa cynep-
oByfnauus, nonyyaBanm  6uogobaska,
oborateHa ¢ ButamMuH E. OnuTbT Gewwe
npoeegeH ¢ 30 6posi XXeHCKM nabopaTop-
HA MWULWLKW pasnpefeneHn B Tpu rpynu
(n=10): KOHTpOSHa, | onNUTHa — C WHAOYK-
uus Ha cyneposynauus, Il onutHa rpyna,
KbAEeTo ehekTbT Ha cynepoBynaumsaTa 6e
CbyeTaH C WHAMBMAYAJIHUA NPUEM Ha
6uopobaskata Provit E10 % Super,
BK/IIOYBaLLa andga-Tokodepos aueTar, B

89

SUMMARY
Vitamin E is one of the strongest
antioxidant and necessary dietary

supplement for the reproductive process.
It helps reduce lipid peroxidation and
prevents the adverse effects of free
radicals. Implementation of nutrition
enriched with vitamin E could help solve
the problems associated with low or
impaired reproductive function. The aim of
this study was to trace the changes of
some morphometric parameters of the
reproductive tract in superovulated mice,
received a dietary supplement, enriched
with vitamin E. The experiement was
conducted with 30 female laboratory mice
were divided into three groups (n=10),
equalized in age and weight — control

group, I-st experimental group with
induced  superovulation and lI-nd
experimental group, in which the

superovulation effect was combined with
an individual intake of the additive Provit
E10% Super, including alpha-tocopherol
acetate, for 30 days. After completion of
the experiment the blood samples for the



npogbsxeHne Ha 30 gHu.  Crieg
NpUKIOYBaHE Ha oOnuTa CbAbpPXaHMETO
Ha BUTamMuH E 6e onpepeneH B KPbBHU
npobu n 6saxa namepeHn mopdgomeTpuy-
HUTE napameTpuTe Ha pPenpoiyKTUBHUSA
TPaKT: ObJ/DKMHA W Terfo Ha matoyHuTe
pora u Ha maTka. Pesyntatute nokasaxa,
ye npu |l onuTHa rpyna nma gsa NbTu Mo-
BMCOKW HMBa Ha asiha-Tokodepon auetart
B KpbBTa U [OCTOBEPHO MO-HWUCKO XMBO
Terno 1 TernoTo Ha MosioBMA ana-part npu
CpaBHEHME C KOHTpo/nHa rpyna. B
3ak/1lyeHne, nscneaBaHeTo [okKa3Ba, Ye
ToKkotpepon auetar OT 6Guopob6aBkaTa
Provit E10% Super gobpe ce ycosiBa OT
opraHusma 1 ce HaTpynsa B KpbBTa Ha
ONUTHUTE XMBOTHU. MNpomeHnTEe B MOpdo-
MEeTpUYHUTE napaMeTpy Ha nosioBus
anapaT KopecrnoHgupart C MPOMEHWTE Ha
XVWBOTO TEr/10, HO HEe Ce MNPOMEHAT OT
nHAyUMpaHarta cynpeoByaLms.
KntouoBn agymu: 6uoaob6aska,
cynepoBy/aLlms, MALWKK, BUTaMUH E

yBO/[,

V3non3eBaHeTo Ha GMOMOIMYHO ak-
TMBHM [06aBKM CTaBa BCE MO-aTPaKTUBHO
npe3 nocniegHNTe rognHN, nopaan gakra,
ye Te He ca TOKCUYEH XPaHUTEsIEH U3TOu-
HUK U umaT MoJIoXMUTENeH eekT BbpXy
34paBOC/IOBHOTO CbCTOSIHME Ha Xopa U
XMBOTHU. [Jo6aBKM OT eCcTecTBeH Npowus-
X0 npuTexasaT WMYHOCTUMY/Mpalim u
nmMyHomMogaynatopHu csolictBa (Chervenkov
et al., 2014; Kistanova et al., 2015). Upes
TAX B THAMOTO MOCTbMBAT MHOXECTBO
BellecTBa — MoAynartopu Ha meTabonuT-
HW XOPMOHMW, KaTtO WHCYNWH, NENTUH W
apyrm  (Tena-Sempere et al, 2013;
Scaramuzzi et al., 2015). MHOro pacteHus
ca He3aMeHWM MW3TOYHWK Ha BUTaMUHW.
EOvH OT yeTupute MacTHO PasTBOPMMMU
BUTAMWHW, HEOOXOAMMW 3a BCUYKN 6O3aii-
HuuM, e ButamuH E. [MpupogHute My
doopMK Ce CUHTE3UpaT B pacTeHusiTa 1 ce
CBCTOST OT rpyna CBbpP3aHn CbefuHEHMS,
TOKOGEPO/IM U TOKOTPUEHON, KOUTO MO-
KasBaT pas3/imyHa CTeneH Ha 6uonornyHa
aKTMBHOCT. THA 3aBUCU OT CTPYKTYPHOTO
OTHOLUEHME Ha CbefMHEHMATA, CbAbpXa-
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analysis of vitamin E content were collected.
The reproductive tract was removed and the
length and weight of uterine horns and
uterus were measured. The results showed
that the blood of animals from the
experimental group Il had two times higher
level of alpha-tocopherol acetate than blood
from the control group. The body weight and
morphometric parameters of reproductive
tract decreased in the experimental group Il
comparedto the control group. Any effect of
the superovulation on the morphometric
parameters of reproductive tract in mice was
not established. In conclusion, the study
proved that alpha-tocopherol acetate from
the feed additive Provit E10% Super
absorbed very well and accumulated in the
blood of the treated mice. The changes of
the morphometric parameters of
reproductive tract corresponded with the
body weight changes, but were not affected
by the induced superovulation.

Key words: bioactive feed additive,
superovulation, mice, vitamin E

INTRODUCTION

In recent years the wuse of
biologically active additives (BAD)
becomes more and more attractive,
because they are non-toxic food source
and can improve the human and animal
health. The natural origin of BADs is
associated with their immune stimulating
and immune modulating properties
(Chervenkov et al., 2014; Kistanova et al.,
2015). The bioactive substances of the
BADs play a modulatory role for the
important metabolic hormones, such as
insulin, leptin and ghrelin (Tena-Sempere
et al, 2013; Scaramuzzi et al.,, 2015).
Many plants are a valuable source of
vitamins. Vitamin E is the one of the vital
fat-soluble vitamin for all mammals. The
natural forms of vitamin E are synthesized
in plants and consist a group of
compounds such tocopherols and
tocotrienols, which express varying
biological activity.

It depends on structural
between compounds included

relationship
the



WM XUOPOXMHOHOBO $4PO, U30MpPEeHoug-
HaTa Bepura 1 pPasnoioXKeHNeTo Ha
mMeTunosara rpyna (Zingg, 2007).
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hydroquinone rings and the isoprenoid
chain and on a placement of the methyl
group (Zingg, 2007).
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dur. 1. CtpykTypa Ha ButamuH E (Zingg, 2007)
Fig. 1. Structure of Vitamin E (Zingg, 2007)

ButamuH E ce Hamupa B nsobunne
B SINYEH XbATbK, YepeH OpPo6, 3eMeHn n
nncTtHn pactenusa (NIH, 2007), B macnu-
HOBM W CNbHYornegosu macna (Zingg
and Azzi, 2004; Sen et al., 2007; Zingg,
2007). KaTo cuneH aHTUOKCUAAHT, HaMu-
pa npuioxeHue 3a perynupaHe Ha peau-
La penpoaykTUBHU npoLecn — nogobpsisa
hepTunuTeTa Ha AlLEKNeTkMTe Npu oBUe
(Segerson et al.,1980), Boan Ao yaebens-
BaHe eHJOMeTpuUyMa Mpu XeHW C Heussc-
HeH cTepunuteT (Cicek et al., 2012) moxe
Ja npepotepaty ONMKYNIspHa AereHepa-
unsa 1 atpesus B AnuHuka (Guney et al.,
2007).

JaHHn no OTHOLLEHVe Ha
BIMSAHUETO Ha npuemMa Ha XpaHWUTesHu
[o6aBku, cbabpXawy ButamuH E, Bbpxy
pasmepu-Te Ha nosoBus anapar ca
OCKbJHW, Tbii KaTo He ca 6uav npegmer

Abundance of vitamin E was found
in the egg yolk, liver, green and leafy
plants (NIH, 2007), olive and sunflower
oils (Zingg and Azzi, 2004; Sen et al,
2007; Zingg, 2007). As a strong
antioxidant, vitamin E participates in the
regulation of the reproductive processes:
it improves the fertility of oocytes in
sheep (Segerson et al., 1980.), lead to
thickening of the endometrium in women
with unexplained infertility (Cicek et al.,
2012) and can prevent follicular
degeneration and atresia in the ovaries
(Guney et al., 2007).

Data regarding the effects of the
dietary supplemented vitamin E on the
size of the reproductive tract are scarce
due to lack of the research in this field.
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Ha npoyyBa-HUATa A0 MOMEHTA.

Llenta Ha HacTosLWleTo mnscneasa-
He 6e pa ce npocnegy BAUSHUETO Ha
pobaBkaTa ¢ BUTaMuH E 1 Ha cynepoBy-
naums Bbpxy MopcoMeTpuyHM napameT-
pu Ha Nos10BUA anapaTt Npy MULLIKK.

MATEPWNAN N METO4WA

OnuTbT Bewwe npoBeseH BbB BMBA-
puyma Ha NBUP-BAH, ¢ 30 6pos XeHckn
nabopartopHu MULWKM OT BuAa Swiss
white, nuHna BALB/c B nonosospsna
Bb3pacT. XXunBoTHUTE 65xa pasfeneHn B
cnegHute Tpu rpynn (n=10), n3paBHEHU
Mo Terno: KOHTPOsHa, | onuTHa rpyna —
TpeTupaHa no craHjapTeH NPOTOKON 3a
cyneposynauus (Taénvua 1), n Il onutHa
rpyna, npu KoAaTo cyneposynauuata 6e
cbuyeTaHa C WHAMBMAYaNEeH nNpuemMm Ha
6uopobakata  Provit E10%  Super
(Profeed-Animals, Monwa) B pgosa 1,5
Hg/g KbM OCHOBHaTa AMeTa 3a nepuog ot
30 geHa. Provit E10% Super e xpaHuTes-
Ha 6uopobaBka, CbAbpXala eKCTpakT oT
pacTeHVMeTo apTUWOK W AOMbJHUTESTHO
oborateHa ¢ BuTamuviH E.

The aim of this study was to
examine the influence of the enriched
with vitamin E feed additive and
superovulation on the morphometric
parameters of the reproductive tract in
mice.

MATERIAL AND METHODS

The experience was conducted in
the vivarium of the IBIR-BAS, with 30
female Swiss white mice line BALB/C at
mature age. The animals were divided
into three groups (n=10), aligned in
weight: control group, first experimental
group — treated by the standard protocol
for superovulation (Table 1), and second
experimental group, in which the effect of
superovulation was combined with an
individual intake of dietary supplement
Provit E10% Super (Profeed-Animals,
Poland) in dose 1,5ug/g for 30 days.

Provit E 10% Super is a feed supplement,
containing an extract of the plant
artichoke and enriched with vitamin E.

Tabnumua 1. NpoTOKO/ 3a CynepoBy/launaTa Ha XXeHCK MULLKA
Table 1. Superovulation protocol for female mice

aeH 0 WHxekTnpaHe Ha PMSG- 6.00 I.U. (100 pL)

day 0 Injection of PMSG-6.00 I.U. (100 p L)

OeH 2 VHxektnpaHe Ha hCG -6.00 I.U. (100 pL)

day 2 Injection of HCG -6.00 I.U. (100 p L)

heH 3 CbbupaHe Ha oounTtu - 13 fo 14 yaca cneg hCG
day 3 Collecting of the oocytes -13 to 14 hours after hCG

YXvBOTHMTE nonyyaBaxa cTaHjapTHa
XpaHa 3a nabopaTtopHu MULIKM U Boja ad
libitum. O6wwnsa wum 3gpaBeH cTatyc 6e
cnefeH exefHeBHO. B kpas Ha onuTta 6saxa
cbbpaHn KpbBHM NPo6by OoT BeHa Superficial
temporal. OnpeaensiHeTo Ha BUTamvH E B
XpaHuTenHaTa fobaBka U B KpbBHaTa nnas-
Ma 6elle U3BBLPLUEHO, Ype3 MeToja Ha ra-
30Ba XxpomaTorpadms ¢ nocnezjsall, Mac-
CNEeKTPOCKONCKN aHanuns. MNMocnegsa, XymaH-
HO YMbBpPTBSIBAHE Ha MWLLKUTE, CbIIacHO
usnMckBaHusita Ha ETnyHata  KOMuUCUS
(moknag Ne: 2009-4-12/40). PenpofyKtus-
HUTE MM TpakKToBe 6sixa CbOpaHu, NouncTe-
HA OT MasHWHM W W3MEPEHW cregHuTe

The animals received standard feed
for mice and water ad libitum. The health
status of the animals was checked daily. At
the end of the experiment blood samples
were collected from the superficial temporal
vein. The vitamin E determination in the
blood serum and in the feed additive was
performed by gas chromatography method
with a subsequent mass spectroscopic
analysis. Mice were humanely killed
according to the requirements of the Ethics
Commission (report Ne:2009-4-12).
Reproductive tracts were collected and
cleaned from the fat. The following
parameters were measured: length and
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napameTpu: Ab/DKMHA U Teraio Ha MartkaTta,
Ob/DKMHA Ha MaToyHMTe pora W Terno Ha
Lienusa nosos anapar.

JaHHnTe 6sixa 06paboTeHn CbC
crtartuctuyeckn naket STATISTICA (Stat
Soft version 6.0), pa3nMkute ce cumMtaxa
3a gocrtosepHu npu P<0.05.

PE3YJITATN N OBCbXXAAHE

B HacToAwWwoOTO u3cneaBaHe 6Ge
npocneneH edgekra Ha 6uogo6aska, BbPXY
CbAbpXaHWeTo Ha BuUTaMuMH E B KpbBHa
nnasma u Bbpxy MOpdHOMeTPUYHN NnapameT-
pv Ha nonoBusi anapart. Mas3xpomMartorpadusi
C MaccnekTpasHa fJeTekuus e HajexaeH
MeTOA, KOWTO MO03BOMISIBA OTKpUBaHE Ha
KauyecTBEHUW M KONMYECTBEHW napameTpy Ha
uscneABaHeTO BELECTBO U OTpassiBa
NpoMeHu B MeTabonutHute Huea (Roessner
et al.,, 2000). Cnepg HanpaBeHus ra3xpoma-
TorpadyckvM aHanIM3 ¢ MaccneKkTpasiHa feTek-
uMa Ha XpaHuTenHata fobaBka e ycTaHo-
BEHO, Ye M3omMepa Ha BUTaMWH E B Hes e
eTep a-Tokodepon auetart (durypa 1).
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weight of the uterus, length of the uterine
horns and the weight of the entire tract.

The results were developed by
statistical package STATISTICA (Stat
Soft version 6.0). Differences were
considered significant with P<0.05.

RESULTS AND DISCUSSION

In the present study the levels of
vitamin E in blood serum and its effect on
the morphometric parameters of the
reproductive tract in mice were investigated.
Gas chromatography with a subsequent
mass spectroscopic analysis is a reliable
method, which can detect the qualitative and
guantitative parameters of the tested
substances and significantly reflects the
changes of their metabolic levels (Roessner
et al, 2000). Applying this method to
analysis of our feed additive was shown that
the main form of vitamin E in Provit E10 is
an ester a-tocopheryl acetate (Figure 1).
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dur. 1. XpomaTorpama Ha eKCTpakra oT uscsegBaHara xpaHutesnHa gobaska
(rope) n maccnekTporpama Ha rnmka c Bpeme Ha 3agbpxXaHe 10.75 min,

XapakTepeH 3a Tokodpepon aueTat

Fig. 1. Chromatogram (above) and MAs spectrogram of the supplemented feed
additive. Peak with a retention time on 10.75 min is typical for the ester form of

vitamin E — tocopherol acetate
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Mpu KOHTPOJSIHUTE XMBOTHM BWTa-
MWH E e peructpupaH OCHOBHO BbBB
doopmata Ha TOKOQREPO/T U HE3HAYUTETHU
KosimdecTBa Ha Tokodhepon  auertar
(durypa 2). MNpu onutHUTE o0bGaue, ce
HabnwgaBa yBennyaBaHe Ha KOHLEHTpa-
uusTa Ha BuTaMuH E BBbB hopmarta Ha a-
Tokodpepon auetat (Purypa 3), a Konu-
4YecTBOTO Ha TOKOohepos Hamanssa.
ToBa, cBuaeTencTea 3a Aobpo ycsosiBa-
He Ha BuTamuH E ot pobaskata (3.4
pg/ml npotue 1.9 pg/ml B KOHTpoONa).
[pyrn aBTOpM ycTaHOBSIBAT 3HAYUTESTHO
NMoBMUSIBAHE HAa CEPYMHM KOHLIEHTpaLmm
Ha O-TOKOIEPOsT NPU NpaceHuaTa Ha AeH
2 n 21 ot pobaBAHETO Ha BUTaMUH E.
OTunTa ce NoaoBO passimyve B Nnossa Ha
XEHCKUTE WHAMBUOW B CpaBHEHWe C
MBbXKMUTE npu  npuem ot 70 [U/kg
ButamnH E (Umesiobi, 2009). EcekTa Ha
1000 IU BuT. E, gobaBeHn kbM gaxbaTa
Ha KpaBu, NOB/MSIBA 3HAYNTESTHO KOHLEH-
TpauusiTa Ha CepyMeH O-Tokochbepon
(3,43 pg/ml) cnpsaMo KOHTponHa rpyna.
ChblUMTE XUBOTHU Ca OGUIN CUHXPOHMW3N-
paHn C Uen M3KYCTBEHO OCEMEHSIBaHe,
KaTo He ca YCTaHOBEHM Kopenauum
MEeXOY XOPMOH&/IHOTO TpeTupaHe U
HMBOTO Ha o-Tokodpepona (Horn et al.,
2010). TlNopgobHO npeanonoxeHne 6u
MOF/10 Aa ce Hanpasu 1 NPy HaLInsa ONuT,
Tbil KATO HE Ce yCTaHOBABAT 3HAUYUTESTHN
pasnmuna Mexay KoHtpona v | onutHa
rpynv Mo OTHOLWIEHME Ha 06Ul0 Terso Ha
PENPOAYKTMBHUA TpakT W TEernoto Ha
MaTKuTe cnepf cynepoBynauusTa, npeg-
ctaBeHn Ha durypa 4. B cbLLOTO Bpewme,
YCTAHOBEHO € [0CTOBEPHO HaMasisiBaHe
TErNnoTo Ha PEenpPoAYKTMBHMA TpakT npwu
MUK OT Il onNuTHa rpyna npu cpasHe-
HMe ¢ koHTponata (P<0,05), koeTo
KopecnoHavpa v ¢ AOCTOBepHa pas/ivka
MeXay CbLuTe rpynu no OTHOLLEHWE Ha
XMBOTO UM Terno (24,7+1,70 g npoTus
33,4+3,59 g B KOHTpO/1a).

In control group of animals, vitamin
E was mainly found in the form of
tocopherol and insignificant quantities of
the tocopheryl acetate (Figures 2). In the
experimental group, has seen an
increase of the vitamin E concentration in
form of a-tocopherol acetate (Figures 3),

and a decrease of the tocopherol
quantity.
Thus demonstrates a good

absorption of the vitamin E from the feed
additive (3.4 pg/ml vs. 1.9 pg/ml in
control). Umesiodi (2009) reported
significantly increase of the a-tocopherol
serum concentrations in piglets on day 2
and 21 after addition of the vitamin E.
Also author observed a sexual
differences between females and males
in absorption of the vitamin E in dose 70
IU/kg (Umesiobi, 2009).The addition of
1000 IU of the vitamin E to the cow diet
significantly affected the serum o-
tocopherol concentration (3.43 pg/ml)
compared to the control group. The
estrus of same animals were
synchronized with the aim to provide an
artificial insemination, and the
correlations  between the hormonal
treatment and levels of the a -tocopherol
was not found (Horn et al., 2014). Our
experience confirmed this assumption,
since it does not establish significant
differences between control and |
experimental groups regarding to the total
weight of the reproductive tract and
weight of the uterus after superovulation
(Figure 4). At the same time we observed
a significantly  decrease of the
reproductive tract weght in mice from

the Il experimental group compared to
the control (P<0,05). These data
corresponded with significantly

differences in body weght between these
groups (24,7+1,70 g vs. 33,4+3,59¢g in
control).
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MopobHo, npuembT Ha 22 U
BUTAMUH E OT CBMHe, He 3acsdra XuMBOTO
UM TEersio no BpemMe Ha 6peMeHHOCT uiu
KbpmeHe. Bbnpeku, ye He ce nosnusiBa
CEepyMHOTO HMBO Ha O-ToKodhepon aueTar
npu Te3n >KMBOTHW, aBToOpUTE oTyuUTaT
pasMHOXaBaHeTo UM 6/1aronpuATCTBaHO
oT pobaBskarta, NocCpeLCcTBOM NpefoTBpa-
TABaHe Ha MaTo4yHM npobnemu, xapak-
TepHu 3a mnagu csuHe (Mahan et al.,
2000). MpoTuMBHO Ha Te3u pesynTaru,
Balakrishnan n konektus (2013), yctaHOBS-
BaT 3HauMTeNIHa pasfvka Mexay HadasHo n
KpaWiHO Terno npu nabxoBe Npuenn opanHo
po3a oT 125 mg/kg a-tocopherol.

JonbnHuTtenHo, nposedeHns Mop-
(hOMEeTPMYEH aHa/IN3 Ha MaTKUTe B HaLLEeTo
n3cnefBaHe, a UMEHHO Ab/DKMHA Ha feceH
W NAB POr, Ab/DKMHA HA MaToyHaTa Lunika
(Tabnuua 2) ca CbLLo TEHAEHLMO3HO Hama-
NsBally OT KOHTPO/IHaTa rpyna kbM | onut-
Ha, Mo-CUMHO M3paseHo npu cpaBHeHue c |l
onuTHa rpyna. [lJaHHuTte morat ja ce 06sc-
HAT CbC CbCTaBa Ha 6uogobaskaTta Provit
E10% Super — 6unikaTa apTULLOK, 3a KOSITO
€ U3BECTHO, Ye HamasifiBa Te/IeCHOTO Terno,
nogobpsiea  YepHogpobHata  (PyHKUMS,
nuaeva  nNpooua M KpbBHATa  3axap
(Sritiawthai et al., 2013). OcBeH TOBa, 3a
HamasisiBaHe Ha TeNecHOTo Terno npu
TpeTupaHe Ha MIbXOBE C BuUTamnH E

Similarly, the intake of 22 IU
vitamin E by pigs, does not affect the live
weight during of pregnancy or
breastfeeding (Mahan et al., 2000).
Despite that these authors did not
establish the changes in serum level of
the a-tocopheryl acetate in these animals;
they mentioned the positive effect of
vitaminE addition on the prevention of the
uterine problems, typical for young pigs.
Contrary to these results, Balakrishnan et
al. (2013) established a significant
difference between initial and final weight
in rats received oral dose 125 mg/kg o-
tocopherol (Balakrishnan et al., 2013).

Uterine morphometric analysis in
our study included measure of the length
of right and left horns and cervical length
(Table 2). The results show a clear trend
to decreasing the linear parameters of
uterus horns in the Il experimental group
compared to the control group. Data can
be explained by the composition of the
supplement Provit E10% Super
containing a plant artichoke, which has a
properties to reduce body weight,
improve hepatic function, lipid profile and
blood sugar (Sritiawthai et al., 2013). In
addition, Soliman et al (2014) reported a
decrease in body weight when treating

96



cbobuwaear u Soliman et al (2014). B nonsa
Ha TBbPAEHWETO, Ye TeNlecHOTO Terno
KopecnoHaupa C NpoMeHuTe B TersioTo Ha
nofoBus amapat ca [JaHHuTe OT u3cnes-
BaHe Ha Petrova (2017). AHanusupaiiku
pa3BUTMETO Ha MOMOBUS anapar npu [Be
nopogy CBMHE B Mpoueca Ha nosIoBOTO
Cb3psiBaHe, TA yCTaHOBsIBA Ha 6as3ara Ha
BapuauUMOHHNA KOeULMEHT, Ye pasfmkuTe
B TEIIOBHUTE W JIMHENHWN N3MEPEHUS1 3aBU-
CAT B MNo-ronsiMa CcTeneH OT Bb3pacTTa U’
XXMBOTO TEr/0, KakTo 1 0T UHAMBUAYASTHATE
0COBEHOCTU HAa XVBOTHUTE.

rats with vitamin E. In support of the
assumption that the weight and linear
changes of the reproductive tract
correspond to the body weight are the
data of Petrova (Petrova, 2017). She
analyzed the development of the
reproductive tracts in gilts from two
breeds during the sexual maturation and
established on the basis of the variance
coefficient, that the differences in by
weight and linear parameters of
reproductive tract depend on age and live
weight as well as on individual variability
of the animals.

Tabnuuya 2. MopgoOMEeTPUYHM NapamMeTpy Ha MUK MaTKN
Table 2. The morhometric parametrs of the mice uterus

Mpynun / Groups KoHTponHa | onuTHa rp. Il onutHa rp.
rp. | experim. gr. |l experim. gr.
MapameTpu / Parameters Control gr. (n= 10) (n=10)
(n=10)

Ob/mkmMHa Ha gecHus MmaTo4veH por 2,44+0,37 2,14 £0,54 1,92+0,39
Lenght of the right uterus horn
ObmkmHa Ha neBns maTodeH por 2,631£0,64 2,02+0,72 1,94+0,45
Lenght of the left uterus horn
[ObnXnHa Ha MaTouHata LWniika 0,45+0,17 0,4510,14 0,44+0,097

Lenght of the cervix

ButamnH E Moxe pga nogobpwu
yHKUMATA Ha Matkata u aiuvHuuuTe,
ype3 CBOWTE aHTMOKCUAAHTHU U MMYHO-
moaynupawm ceoictea (Allison and
Laven, 2000), HO nuncata Ha nopobpe-
H/Ye B pe3yntartute OT HacCTOALWOTO Mpo-
yyBaHe fanu He nogkpensaTt ToeBa? MHTe-
pecHo e TBbpAeHMeTo Ha Baldi et al.
(2000), ye NpoMeHu B PenpoayKTUBHUTE
CNoco6HOCTKH, Ab/hkawm ce Ha gobass-
HeTO Ha BUTaMVH E, MOXe Aa Bb3HUKHAT
no Apyrm MexaHu3mu, pasinyHu ot
OVPEKTHO MOB/IMSIBAHE Ha MaTkata M
AnYHMLMTE. [loKasaTesicTBO 3a ToBa ca U
Ha/TMYHN XMUCTOJSIOTUYHU U3C/efBaHns 3a
HOpMaJslHa CTPYKTypa Ha Matka u AiYHu-
UM nNpy NAbxoBe, MosydyaBasim Tokodoe-
pon (Balakrishnan et al., 2013), wiu
yBenuyasaHe ¢ 60 % Ha o-Tokodhepon
auetart B M/IAKOTO NO BpeMe Ha nakrauus
npu ceuHe (Mahan et al., 2000). BeposT-
HO, BUTamMuH E He pechnekTnpa TbkaHOTO

Vitamin E can improve the function
of the uterus and ovaries through its
antioxidant and immune modulation
properties (Allison and Laven, 2000), but
the lack of the improvement in our study
does support thus?

Baldi et al. (2000) claim that the vitamin E
can improve the reproductive ability
through the different mechanisms than
directly influencing on the uterus and
ovaries.

Evidence for that are the histological
studies shown the normal structure of the
uterus and ovaries in rats receiving
tocopherol (Balakrishnan et al., 2013), or
an increase of the 60 % of a-tocopheryl
acetate in pigs during lactation (Mahan et
al., 2000).

Probably vitamin E does not accurately
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CbAbpXaHne Ha ToKodhepos npu XMUBOT-
HWUTE, HO MOXe da pechnekTupa HamuHa-
Ta 6uonormyHa popma Ha BMTamMuHa B
TANOTO.

N3BOAN

Hactosiwara pa6ota faBa HOBO
pasbupaHe 3a edekta Ha XpaHUTENHUS
BUTaMUH E Bbpxy MOphoMeTprnyHM napa-
METPU Ha NosioBMA anapat Mnpu MULLIKW,
nvncealM B AocTbhHata fuTepaTypa.
WN3cnegBaHeTo Aokasea, 4Ye Tokodepon
auetar oT 6uopobaBkaTa Provit E10%
Super gobpe ce ycBosiBa OT OpraHusmMa u
Ce HaTpynBa B KpbBTa Ha ONUTHUTE
XMBOTHW. MpomeHuTe B MOPhoMETPUYHN-
Te napameTpu Ha NonioBMsA anapaT n no-
rosisima CTterneH KopecrnoHampar ¢ npome-
HWTE Ha XXMBOTO TEIN0, a HEe C HMBOTO Ha
0-TOKOpeposn B KpbBTa U HE ce NPOMEHAT
OT MHAYUMpaHaTa CynpeoBynauus.

BNAITOOAPHOCTU

N3cnepsanusta ca mHaHcHpaHu
no npoekt DKOST01/10 ot ®HWN-MOH,
Bbnrapua n COST Action FA1403.

reflect the reproductive tissue content of
tocopherol in animals, but could reflect
the available biological forms of the
vitamins in the body.

CONCLUSIONS

In conclusion, this work provides a
new understanding of the effects
of the dietary vitamin E on the morphometric
parameters of the reproductive tract in mice,
missing in the available literature. This study
proves that tocopherol acetate from food
additive Provit E10% Super was well
absorbed by the body and accumulated in
the blood of the experimental group of
animals. The morphometric parameters of
the reproductive tract closely correspond to
the changes in the live body weight than to
the level of the a-tocopherol in the blood

and not affected by the induced
superovulation.
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