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PE3HOME

[JvHamukaTa Ha WHTEH3UBHOCTTA
Ha noToka OT BBLINIEPOAEH AMOKCUA, OT
noysata [0 ronsma cTeneH 3asBucu OT
XuapoTepMasiHuTe ycnosus. NpomeHuTe
B TemnepaTypata W BJlaXHOCTTa Ha
noysarta ce BMUAAT, OT efHa cTpaHa, oT
CbAbPXAHNETO Ha Bb3AyXa U cKopocTTa
Ha Aaudysmsa, a oT gpyra - OT WHTEH-
3MBHOCTTA Ha 6MOAOrMYHUTE npouecu B
nouysata. Llenta Ha n3cnegBaHeTo € Ada
ce onpeaensit ModesiMTe Ha BAWSHWE Ha
METEOPOIOTUYHUTE YC/IOBUSI BBbPXY €MU-
cumTe Ha CO, OT 0nNoA30/1EH YEPHO3EM B
ycnosusiTa Ha JleBoGpexHaTa TrOpcKo-
cTernHa 061acT Ha YKpaliHa npe3 ce30HHa
W AbArOCpoYHa [AvHamMukKa 3a nepuoga
2012-2017 roguHa. VIHTeH3MBHOCTTa Ha
pasnpegeneHneto Ha CO, ce onpegens
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SUMMARY

The dynamics of the intensity of
carbon dioxide flow from soil to a large
extent depends on hydrothermal
conditions. Changes in the temperature
and humidity of the soil are influenced, on
the one hand, by the air content and the
diffusion rate, on the other - on the
intensity of biological processes in the
soil. The purpose of the work was to
determine the patterns of influence of
weather conditions on the CO,
emissionsfrom the chernozem podzolized
in conditions Left-bank Forest-Steppe of
Ukraine in seasonal and long-term
dynamics for the period of 2012-2017.

The intensity of the allocation of CO, was
determined in ventilated non stationary

212



BbB BEHTW/IMpaHa HecTauuoHapHa pecnu-
paTtopHa Kamepa, U3non3saviku NPpeHocumM
rasoB aHanMs3aTop, CbC CpefHu pesynra-
TV Npe3 AeHs Y NepuoanyHu HabnwaeHus
Be[HbX MeCceyHo. YCTaHOBEHO e, Ye npes
rogyHaTa emucuuTte Ha  BbI/IepoaeH
avokcug oT noysarta ce NPOMEHAT AuHa-
MWYHO B 3aBMCMMOCT OT TemneparypaTa u
BMI@2XHOCTTa. MakcMMasiHuTe emucumn no-
nagat B NPOJIETHO-/IETHNUSA NEPUOL, MUHW-
Ma/IHUTE CTOMHOCTM Cca MpUcCbM Ha
KbCHa eceH U 3umMaTa. B pesyntar Ha
NnpoyyYBaHeTo € YCTAHOBEHO, Y€ WHTEH-
3MBHOCTTA Ha eMucumTe Ha BbIepoaeH
avokeug OoT onoA3osieH 4YepHo3eM npes
roguHata Bapupa ot 145 go 700 ppm.
Pasnukata mexay roguHuTe Ha uscneg-
BaHe wWalCTpMpa  3aBUCMMOCTTa  Ha
U3/TbYBAHETO Ha BLINEPOAEH OUOKCUA, OT
rnoysaTta oT aTMOCEPHUTE U KIUMATUYHN
ycnosusi. [Npy 6/1aronpusitTHn MeTeoposo-
TMYHW YC/OBMWS, YMEPEHA B/IAXHOCT Ha
rnoysaTa 1 KombuHaums OT BUCOKa AHEBHA
TemnepaTypa, NPoM3BOACTBOTO Ha BbI/e-
pofeH Aamokcup, ce 3acunsa OT npome-
HUTE BbB (PU3INKO-XMMWYHWUTE NpoLEecn B
noysara, No-akTMBHOTO passiaraHe Ha Ko-
PEHHU ¥ NagHann octaTbUM OT BUCLUUTE
pacTeHuns n obulata MHTeH3nrKauusa Ha
61010TMYHMTE NPOLIECH.

KntoyoBn  gymn:  0noAasosneHun
yepHosemu, CO, emucun, AbLATOCPOYHA
AVHaMUKa, XMAPOTEPMAa/THU YC/I0BUSA

YBO/,

HabnogeHneto Ha okosHata cpe-
[a e BaXHa TeHAeHUMA B CbBpeMeHHaTa
Hayka BbB Bpb3ka C HapacTBallaTa
onacHocT OT 6efACTBUSI MNPEYUMHEHM OT
yoBeka, rnobanHu KNMMaTU4HU NPOMEHU
W OpYyrM  OoTpuuaTtesniHu  Bb3AelicTBusS,
KOUTO HapyllaBaT eCTeCTBEHOTO PaBHO-
BECHE M YCTOMUYMBOCT Ha (PYHKLMOHMPa-
HETO Ha ekocucTemMuTe Ha nnaHertaTa.
HaBpemeHHOCTTa npu nonyyaBaHe Ha
MOHMTOPUHIOBa MHJIOpMaLusi, TOYHOCTTA
N O0OGEKTMBHOCTTA Ha HeilHaTa oOueHKa
3aBUCKU A0 TofiiMa CTeneH OoT edimkac-
HOCTTa U e(PMKTMBHOCTTA Ha [eicTBusTa,
KOUTO npepoTBparasaT pasBUTUETO Ha

respiratory camera using a portable gas
analyzer, with averaging results
throughout the day and periodicity of
observations once a month. It has been
established that throughout the year the
carbon dioxide emissions from the soil
dynamically change depending on
temperature and humidity. The maximum
emission falls on the spring-summer
period, the minimum values inherent in
the late-autumn and winter period. As a
result of the study, it was found that the
intensity of carbon dioxide emissions from
the chernozem podzolized during the year
varies from 145 to 700 ppm.

The difference between years of research
illustrated the dependence of carbon
dioxide production from soil from weather
and climatic conditions. Under favorable
weather  conditions, with moderate
moisture of the soil and a combination of
high daily temperaturesthe production of
carbon dioxide has been intensified by
changes in physical and chemical
processes in the soil, more active
decomposition of root and fallen remains
of higher plantsand the general
intensification of biological processes.

Key words: chernozem
podzolized, CO, emission, long-term
dynamics, hydrothermal conditions

INTRODUCTION

Monitoring of the environment is an
important trend in modern science in
connection with the growing danger of
man-made disasters, global climate
change and other negative actions that
violate the natural balance and stability of
the functioning of the ecosystems of the
planet.

The timeliness of receiving monitoring
information, the  correctness  and
objectivity of its assessment depends
largely on the efficiency and effectiveness
of actions that prevent the development of
environmental crises and disasters and
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€KOJIOTNYHM Kpu3u 1 6efCTBUS 1 ocurypsiaT
TAXHaTa nokanmsauus (Smagin et al., 2006).

[vHamukaTa Ha WHTEH3MBHOCTTA B
NnoToKa Ha BbLIIEpofeH AMOKCUA, OT Mou-
BaTa [0 rosisiMa CTeneH 3aBuUcu OT XUapo-
TepmanHuTe ycrosus. NpomeHnTe B TEM-
nepatypara 1 B/aXHOCTTa Ha noysara ce
B/VAAT, OT e4Ha CTpaHa, OT CbAbpXaHue-
TO BbB Bb3yXa 1 CKOpoCcTTa Ha Andysuns,
a OT jgpyra - OT WHTEH3MBHOCTTa Ha
6uoorMyHMTE Npouecu B noyeata. ame-
HEHMETO B KIMMaTa, HabnogaBaHo AHEC,
€ He camo 06uWO noBMWaBaHe Bb3AYLU-
Hata TemnepaTypa (KakTo B CBETOBEH
Malwab, Taka M B PernoHasieH), HO w”
NpuyMHABA NO-4eCcT NPOMEHN B LMKIUTE
Ha 3aMpb3BaHe W pa3smpassiBaHe Ha
rnoysata B yMEpEHWUTE U CEeBEPHM 30HU B
pesynrtaT Ha HamansBaHe fgebenvHaTa Ha
CHeXHaTta MNOKpMBKa, KakTo U No-4yectuTe
UMKIM Ha cywa v Bnara npes natoto. B
pesyntaT Ha ToOBa MPOMETHO-NIETHUTE
cywm ctaBat no-yectu (Zolotokrylin et al.,
2007). MpoyyBaHWa OT nocrefiHuTe aece-
TUNEeTWs nokaseart, Ye npouecy cnomeHa-
TV Mo-rope, NPUYMHABAT PSA3KO yBesm4e-
Hne B emucumute Ha CO, n 3aToBa ca
naeHTUMLUMpaHmn KaTo BaxeH hakTop 3a
noBuLlaBaHe Ha KOHLeHTpauuatTa Ha
BbINIEPOLEH [AuoKecuA B aTmocepara
(Stenberg et al., 2010).

Vi3amMeHeHMeTo Ha kaMmaTta npuuu-
HsiIBa NPOMSiHA B MPOLLECUTE Ha 06MEH Ha
MapHUKOBM ra3oBe, KOETO MOxe [Ja
[oBefe [0 nosiBaTa KakTo Ha MosIoXUTesI-
HW, Taka M Ha oTpuuaTesHn OT3VMBU B
cuctemata «ekocmcTema-aTmocdepa-
knumat» (Chestnykh et al., 2007). o
TO3W Ha4uH, W3cnefBaHuATa, HacoyeHu
KbM HamasisiBaHe Ha eMUcunTe Ha napHu-
KOBW ra3oBe W CMek4yaBaHe Ha nocnegu-
uuTe OT M3MEHEeHMEeTO Ha kaumarta, ca
MHOF0O YMECTHM Npyv HaMupaHeTo Ha
HauYMHM 3a 3acu/iBaHe Ha OTNaraHeTo Ha
OpraHu4yeH BbLI/1IEPOA B Mo4YBaTta.

Llen Ha HacToALWOTO n3cneaBaHe e
Ja ce onpegenst MoAennTe Ha BAUSIHUE
Ha METEOpPO/IOTUYHUTE YC/IOBUSI, BBLPXY
emucuute Ha CO, B ONOA30/1EH YEPHO3EM
NpW Ce30HHA U MHOTOroAuLIHa AMHaMUKa.

ensure their localization (Smagin et al.,
2006).

The dynamics of the intensity of
carbon dioxide flow from soil to a large
extent depends on hydrothermal
conditions. Changes in the temperature
and humidity of the soil are influenced, on
the one hand, by the air content and the
diffusion rate, on the other - on the
intensity of biological processes in the
soil. Climate change observed today is
not only a general increase in the
temperature of the air (both globally and
regionally), but also causes more frequent
changes in the freezing and thawing
cycles of the soil in the temperate and
boreal zones as a result of a decrease in
the thickness of the snow cover, as well
as more frequent moisture-drying cycles
in the summer.

As a result, spring-summer droughts
became more frequent (Zolotokrylin et al.,
2007). Studies of recent decades indicate
that the above processes cause a sharp
increase in CO, emissions and are
therefore identified as a significant factor
in increasing the concentration of carbon
dioxide in the atmosphere (Stenberg et
al., 2010).

Climate change causes
modifications  of  greenhouse  gas
exchange processes, which can lead to
the emergence of both positive and
negative feedback in the «ecosystem-
atmosphere-climate» system (Chestnykh
et al., 2007). Thus, studies aimed at
reducing greenhouse gas emissions and
mitigating the effects of climate change,
are very relevant in finding ways to
strengthen the deposition of organic
carbon in the soil.

The purpose of our research was to
determine the patterns of the influence of
weather conditions on the emission of
CO, in chernozem podzolized in seasonal
and multi-yearly dynamics.
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MATEPWNAN N METO4WA

TpaguMuMoHHO, 3a OueHka Ha
WHTEH3MBHOCTTA Ha MOYBEHOTO AMLLaHe
ce u13nonsBat afacopOUMOHHM MeToam
(Machine, 2000), HO 3a CbXasieHue umart
pegvua 3HauuTenHW HepocTarbuu. Ha
MbpBO MACTO C€ W3Mo/si3Ba ronsim 6poii
peareHTW, KOeTo B MOJICKM YCNOBUSA
orpaHuyaBa 6pos Ha NOBTOpPEHWUsATa uUnn
BapuaHTMTe Ha ekcnepumeHTta. BTOpO,
3HauUTEe/IHA aKkTMBHa MOBBLPXHOCT Ha
copbeHTa BOAM A0 dhopmMMpaHe Ha
edpekTa Ha "asikasiHa nomna" u U3NULLILK
Ha NCTUHCKNTE pecnupaTopHN NHAEKCU Ha
noysara c 25-40%. TpeTuaTr OCHOBEH
HeJocTaTbk € HeobxogumocTTa  OT
He3abaBHO TUTpyBaHe Ha npobara, B3eTa
OT Kameparta, KOeTO e TpygHO pga ce
HanpaBuM npe3 HowTa (B cnyyali Ha
onpefensHe Ha AHEBHaTa pecnvpaTtopHa
AnHamka Ha nouysata) (Siabruk 2015).
Mo HacTodwem uMa TroMAMO pasHo-
obpasune oT n3mepBaTeniHy CUCTEMU, KO-
TO NO3BONSABAT [a Ce U3UNCIn emmucusaTa
Ha CO, OoT no4yseHaTa MNOBBLPXHOCT C
rnomoLyTa Ha eHO- ¥ MHOrOKaHa/HW ra3o-
BM aHanm3aTopu. OBUKHOBEHO B MOYBO-
3HaHMETO 3a Ta3u Uen ce uanonseart
rasoBu xpomarorpacu, ob6opygsaHu cC
ABa Tuna [OEeTekTopu - MJamMbyHO-
MOHM3aLMOHEH M KaTeTOMETbP, Hanpumep,
LCHM, Chrom-5, CPM (Voronin and
Orlov, 1987). 3a cbXaneHue, MNoOHexe
MHOFO OT Te3n YyCTPOICTBa He ce U3Mon-
3BaT, CblLecTByBaT W3BECTHWU 3aTpyaHe-
HUS MpW MPOBEXAAHETO Ha €eKCnpeceH
MOHWUTOPUHT AUPEKTHO Ha MSACTO.

3a pga ce ynecHn paboTtata Ha
rasoBuTE aHanM3aTopy B MOJICKU YC0BUS
M da ce nogobpu HagexaHocTTa Ha
pesynratute, ce npenopbysa fa ce u3-
non3Ba MeToda Ha pecnuparopHuTe Ka-
Mepw. PecnupaTtopHara kamepa e ycTpoii-
CTBO CbC 3aTBOPEHO NPOCTPAHCTBO, KOETO
ce 13Mn0/3Ba 3a M3MepBaHe Ha ob6ema oT
rasose BbB (pukcupaH o6em. [Mopaau
yA06CTBOTO Ha YCTPOWCTBOTO U eKcnsoa-
Tayusita UM, KamepuTe nosyymxa LWMpPOKO
pasnpocTpaHeHue.

EQuH  OT  Hail-pasnpocTpaHeHuTe

MATERIAL AND METHODS

Traditionally, adsorption methods
are used to estimate the intensity of soil
respiration (Machine, 2000), but
unfortunately they have a number of
significant drawbacks. First of all, a large
number of reagents is used, which in the
field conditions limits the number of
repetitions or variants of the experiment.

Second, a significant active surface of the
sorbent leads to the formation of the effect
of "alkaline pump" and excess
(overestimation) of true soil breathe
indices by 25-40 %. The third major
drawback is the need for immediate
titration of the sample taken from the
camera, which is difficult to do at night (in
case of determining the daily breathing
dynamics of the soil) (Siabruk, 2015).

Today there is a large variety of
measuring systems that allow estimating
the emission of CO, from the soil surface
using single- and multichannel gas
analyzers. Usually in soil science for this
purpose gas chromatographs, equipped
with two types of detectors - flame-
ionization and cathetometer, for example,
LCHM, Chrom-5, CPM (Voronin and
Orlov, 1987).

Unfortunately, the lack of use of many of
these devices has some difficulty in
conducting express monitoring directly in
the field.

To facilitate the operation of gas
analyzers in field conditions, and to
improve the reliability of the results, it is
recommended to use a method of
respiratory chambers. Respiratory
chamber is an object with a closed space,
which is used to measure the volume of
gases in a fixed volume. Due to the
convenience of design and operation, the
use of chamber methods has become
widespread.

One of the most common methods
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MeToam 3a pernctpupaHe Ha CO, OT nou-
BeHaTa NoBbPXHOCT e cam-static method,
npu KOMTO ce 13non3sa OTBOPEH rasomep
C pecnupatopHa Kamepa W Bb3fyllHa
nomna. 3umcnsasaHeTo Ha emucumTe Ha
CO, ce wu3BbplwBa 4pe3 MNpomsaHa Ha
KOHUeHTpauusita Ha CO,, ckopocTTa Ha
06eM Ha Bb3AyLUHMA MOTOK U 30HaTa noj
pecnvpatopHata kamepa (Zvyagintseva,
1993). B onpefeneH nepuop, KamepHusT
cTaTMyeH MeTo4 €  U3Mon3BaH B
npoy4ysaHusaATa Ha Lundegaard n Makarov.
Bb3 ocHOBa Ha [AObL/IrOCpPOYHU
uscneaBaHnss B Tasu o6nact, Hai-
e(DeKTMBHUAT MeTOo[ 3a HabngeHne Ha
OVHamMuKaTa Ha BbI/1IepoAHUA AnoKeug ot
rnoyseHata MOBbLPXHOCT € MEeToA4bT Ha
HecTaumoHapHuTe kamepu. Tosnm BUA
pecnMpaTtopHu kamepu € W3Mosi3BaH B
uscneasaHe ot J. Pumpanen, B. Longdoz
n W. L. Kutsch (Pumpanen et al., 2016).
CblWo Taka, 3a ga ce nojobpsaTt ycro-
BMATA 3a U3MepBaHe, CbBPEMEHHUTE ra-
30BM Kamepy ca 060pyABaHn ¢ BeHTWa-
TOpN 3a paBHOBECWE Ha HasaraHeto.
W3cnepBaHnsa BbpXy BAMSHWETO Ha Hans-
raHeTo, Kato aktop B MNPOMeEHUTE B
€MUCUMOHHMA NOTOK Ca WU3BbPLIEHW OT
Trofimenko P. I., n3nonssaiiku npeHocu-
MU rasoB aHasm3atop testo 535
(Trofimenko and Borisov, 2014).
VHCTPYMEHTa/THUSAT  KOHTPON  Ha
WHTEH3MBHOCTTA Ha OTAENsSHETO Ha
BbINIEPOAEH [AMOKCKUA OT MOBbPXHOCTTA
Ha noyesaTa e OCbLECTBEH C MOMOLLTA Ha
npeHocMm ra3os aHasmsatop "testo 535"
(Siabruk, 2015, oHnaliH MmaTepuanu:
«[lpeHocumMn rasoBy aHasIM3aTopu 3a
HabnogeHne Ha CO, BbB Bb3gyxa').
Vi3amepBaHeTo ce m3BbpwBa 3-5 NbT Ha
JeH C [ONb/IHUTENIHO OCpefHsABaHe U
cTaTucTMyecka obpaboTka Ha pesyntatu-
Te. EQHOBpEMEHHO C M3MepBaHusATa Ha
WHTEH3MBHOCTTA Ha EMUCUUTE Ha Bbl/le-
pPOAEH AMOKCcUA ce onpegenat dmsnyec-
KWTE XapaKTepUCTMKM Ha novsaTa. Temne-
patypaTa Ha nouysata ce onpegens c
nomMoLyTa Ha XusadeH TepMmomMmeTbp Casu-
HOB, a pe3yntarbT OT U3MepBaHuATa e
B3eT upe3 cpegHoaputMeTUyHO OT Tpu

for recording CO, from the soil surface is
the cam-static method using an open gas
meter with a respiratory chamber and a
pump air system. The calculation of CO,
emissions is carried out by changing the
CO, concentration, the volume velocity of
the airflow and the area under the
respiratory ~ chamber (Zvyagintseva,
1993). At one time, the chamber static
method in their studies was also used by
Lundegaard and Makarov.

Based on long-term research in this
area, the most effective method of
operational monitoring of carbon dioxide
dynamics from the soil surface is the
method of non-stationary chambers.

This type of respiratory chambers in their
research was used by J. Pumpanen, B.
Longdoz and W. L. Kutsch (Pumpanen et
al., 2016). Also, in order to improve the
measurement conditions, modern gas
chambers are equipped with fans for
pressure equilibrium. Investigations of the
influence of pressure as a factor of
changes in the emission flow is engaged
Trofimenko P. I., using the portable gas
analyzer testo 535 (Trofimenko and
Borisov, 2014).

Instrumental control of the intensity
of the release of carbon dioxide from the
surface of the soil was carried out using a
portable gas analyzer “"testo 535"
(Siabruk, 2015, On-line  materials:
«Portable gas analyzers for monitoring of
CO, in the air»).

Measurement was carried out 3-5 times a
day with further averaging and statistical
processing of the results. Simultaneously
with the measurements of the intensity of
carbon dioxide emissions, the physical
parameters of the soil were determined.
The soil temperature was determined with
the help of a mercury Savinov
thermometer, and the result of
measurements was taken by an arithmetic
mean of three consecutive measurements

216



nocnegosaresiHn usmepsaHua (Meteopo-
NOTVYHWN CTBKNEHU TepmoMeTpu. TexHu-
yecku ycnosus, 2006 r.).

Ha6niogeHveTo Ha AvHamukaTa Ha
emucumte Ha CO, npe3 2012-2016 r. ce
M3BBbPLWN Bb3 OCHOBA Ha [AbJITOCPOYEH
cTaumMoHapeH ekcrnepuMmeHT ,BnusHue Ha
pasnuuHM HMBa Ha O6uonormsauus Ha
Ce/ICKOTO CTONAHCTBO BbPXY MOYBEHOTO
nnogopoaue” (pernctpmpaHo nog Ne 07 B
Pernctep ,CTaumoHapeH nosieBu ekcne-
pyMeHTU B YkpaiiHa ") npu KopoTuyaHckm
(cera "DP DG Grakwske") go ekcnepu-
MeHTaNIHOTO nosie Ha NSC ISSAR, kpbc-
TeH Ha CokosioBcku. oyBa Ha ekcnepu-
MEHTA/THOTO MOJiIEe - OMOA30JIEH YEPHO3EM,
HUCKOXYMYCHa, TEXKOI/IMHecTa BbpXYy
NbOCOBM MUHKW. B obpaboTBaemus cnoii
noysa ce CbAbpXaT: XyMyC U3MepeH no
mMeToga Ha TwopuH 4.1% (DSTU 4289:
2004, 2005); o6buw, asoT - 0.21% (DSTU
4726: 2007, 2008); nogswkeH coccop
n3mepeH no mertoga Ha Yupukos - 111
mg/kg nousa (DSTU 4115-2002, 2004);
NOABWKEH Kannii 3MepeH no Metoga Ha
Unpukos - 90 mg/kg nousa (DSTU 4115-
2002, 2004).

M3mepBaHeTOo ce u3BbLPLWIK Mpe3
BeretaunoHHnA ce3oH 2012-2015 exeme-
ceyHo. Bceku geH umalle npoba ¢ 16-20
CTOMHOCTK, KOUTO BMNOCNEACTBME ca ocpe-
AHeHn. OT NosyyeHUTe exeMeceyHn AaH-
HK, yCrnaxme fa U3yncnum cpegHute emu-
cum Ha CO, OT 0noA30/IeHUA 4YepHO3eM
3a BCEKM Ce30H Ha rogvHata. V3cnegsa-
HUATa ca NpoBefeHVW B rpaHuLuTe Ha
cenT60060poTa, Hail-BeYe BBHPXY 3UMHU
KynTypu (nweHvua v TputuKane), 3a ga
ce Hamanu A0 MUHUMYM B/IMSIHUETO Ha
KOPEHOBOTO AuvllaHe U f[a ce cnaswu
NPUHUMNBT Ha eAMHHA pa3uka.

Ot 2016 r. n3cnegBaHeTo Ha AUHa-
Mukata Ha emmcunte Ha CO, OT noyBara
ce nposefe B CTyAeHus ce30H. Bceus-
BECTHO €, ye npe3 3UMHUA Nepuos Mnou-
Bara He cnupa fda Aauvwa.llo-cneynanHo,
cTabunHata CHexHa MoKpMBKa MOXe
e(pekTMBHO [a u3osmpa noysata oOT
aTMOCepHU B/USHUA, KaTo MO TO3U
HauMH NpegoTBpaTABa 3aMpPb3BaHETO Ha

(Meteorological glass thermometers.
Technical conditions, 2006).

Monitoring of the dynamics of CO,
emissions during 2012-2016 years was
carried out on the basis of a long-term
stationary experiment "The impact of
different levels of biologization of
agriculture on soil fertility" (registered
under No. 07 in the Register "Stationary
field experiments of Ukraine”) at
Korotychansky (now the «DP DG
Grakwske») to the experimental field of
the NSC ISSAR named after O.N.
Sokolovsky. Soil of the experimental field -
chernozem podzolic, low-humus heavy
loam on loess loam. In the arable layer of
soil contains: humus by the Tyurin method
4.1% (DSTU 4289:2004, 2005); total
nitrogen - 0,21% (DSTU 4726:2007,
2008); mobile phosphorus by the method
of Chirikov - 111 mg/kg of soil (DSTU
4115-2002, 2004); moving potassium by
the method of Chirikov - 90 mg/kg of sall
(DSTU 4115-2002, 2004).

Measurement was carried out
during the growing season 2012-2015 on
a monthly basis. In general, for the day
we had a sample of 16-20 values which
were subsequently averaged. From the
monthly data we obtained, we were able
to compute average CO, emissions from
chernozem podzolic for each season of
the year. The research was carried out
within the limits of grain-growing crop
rotation exclusively on winter crops
(wheat and triticale), in order to minimize
the influence of root respiration and to
withstand the principle of a single
difference.

Starting in 2016, the study of the
dynamics of CO, emissions from the soil
was carried out in the cold season. It is
common knowledge that during the winter
period the soil does not stop breathing. In

particular, a stable snow cover can
effectively isolate the soil from
atmospheric influences, thereby

preventing the freezing of soil moisture
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rnoyseHata Bfara M Ocurypsisa ycroBus
3a OuonormyHa aktmBHOCT  (Siabruk,
2017). ETo 3aul0, c orneg Ha cepuosHnTe
MEeTEeOopoNornyHN NpPoMeHun, Habnwaasa-
HW npe3 nocnegHuTe roguHW, pelurxme
Ja paswupvmM nepuoga Ha uscnegBaHus-
Ta OT BereTauuMoHHWS Ce30H A0 udnara
rogvHa. MNMpes 3umara ekcnepuMeHTuTe ca
NpoOBEAEHMN MO HAa4YNH NOAOGEH Ha BereTa-
LUVOHHUSA nepuoga.

PE3SYNTATU N OBCBbXOAHE
MeTeoposiornyHNTE YCNoBuUs npes
roAvHuMTe Ha u3cnefBaHusATa ca MHOro
KOHTpacTHU. MNbpBarta rognHa Ha nscnes-
BaHeTo (2012 r.) e MHOro cyxa: neTHuTe u
eCeHHWTe TemnepaTtypu Hagsuwasart
cpegHuTe TpaiHu (6a3ncHM) € OKOMO
15%. KonnyecTBOTO Basiexu npes fIeTHNA
Ce30H Bapupa W Kato Ua/io e eduH U
MosioBMHa NbTU MO-HUCKO OT CpefHuTe
ObNrocpoyHy nokasaresin. lNpes nponert-
Ta (npes3 anpwun), KOAMYecTBOTO Ha Basle-
xute e ¢ 30% nNO-HUCKO OT CpefHOoTOo 3a
BCUYKM TOANHU Ha U3C/ieBaHeTo.
Brucokute netHu TemnepaTtypu wu
HuckaTa BriaxHocT npe3 2013 r. cbLo He
JonpuvHacAT 3a MoBuWaBaHe Ha MUWKPO-
6uonornyHaTa akTMBHOCT, HO Mpe3 eceH-
HUA Nepuoj, C YMEpPeHOo 3aTonssgHe Ha
rnoysara u BasiexumTe, kKouto ca ¢ 50% no-
BVCOKWN OT CPefHUTE ABATOCPOYHN JaHHW,
AVaHeTo Ha noysaTta € Mo-UHTEH3UBHO.
CnegBawurte npoyysaHua 3a 2014 r. u
2015 1. ce xapakTepusupaTr C yMepeHu
TemnepaTtypy Ha atMmocepHUss Bb3ayX U
[OCTaTbyHO BUCOKU Banexun (CbOTBETHO
490.7 1 571.3 mm roguwHo) (meTeopono-
rMYeH apxmB Ha NeTULLETO B XapKoB).
Banexunte npe3 2016 r. gocturar
745 mm roguwHo, 3apagu TBbpAe
AbxaosHata nponet. MogobHO BUCOKO
HMBO Ha BNAKHOCT, C HEeJOCTaTbYHO
BMCOKM Temnepatypu Ha Bb3gyxa, He
crnomara 3a yBe/siMyaBaHe Ha M3TU4YaHeTo
Ha BbI/1IepoAeH AMOKCUA OT noysaTta.
MocnepHarta roguHa ot m3cnensa-
HEeTO ce oka3Ba C EeKCTPEMHM MeTeopo-
JNIOTUYHKN YCNI0BUA. KONIMYECTBOTO BaUIEXM
3a JIETHWA Nepuos e He rnoseye oT 4% ot

and providing conditions for biological
activity (Siabruk, 2017). That is why, in
view of the dramatic weather changes
observed in recent years, we have
decided to extend the timeframe for
research from the growing season to the
whole year. In the winter, experiments
were conducted in a similar manner with
the vegetation period.

RESULTS AND DISCUSSION

Weather conditions during the
years of research were very contrasting.
The first year of the study (2012) was very
dry: summer and autumn temperatures
exceeded the average durable by about
15%. The amount of precipitation in the
summer season varied and, in general,
was one and a half times lower than the
average multi-year indicators. In the
spring (in April) the amount of
precipitation was 30% lower than the
average for all years of research.

The high summer temperatures and
low humidity in 2013 also did not
contribute to the increase of
microbiological activity, but in the autumn
period, for the moderate warming of the
soil and rainfall, which was 50% higher
than the average long-term data, soll
breathing was more intense. The
following - 2014 and 2015 studies were
characterized by moderate temperatures
of atmospheric air and high enough
rainfall (490.7 and 571.3 mm per year,
respectively) (Weather archive in airport
Kharkiv).

The rainfall in 2016 reached 745
mm per year, due to the very rainy spring.
Such a high level of moistening at
insufficiently high air temperatures did not
help to increase the leakage of carbon
dioxide from the soil.

The last year of the study turned
out to be extreme weather conditions. The
amount of precipitation for the summer
period was no more than 4% of the
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CcpefHVTe OBATOCPOYHU AaHHU. KpUTUYHO
HUCKMTE BasieXxu npes roguHata (0Koso
345 mm) 1 BUCOKMTE TemnepaTtypu npes
NeTHUTE Meceun NoTuckatr MUKpoobruono-
r’MyHaTa akTMBHOCT Ha noysara 1 NoHuxa-
BaT NpouecuTe Ha auLiaHe Ha noysara.

[aHHuTe, onpepeneHn npes Bere-
TauMoHHUA ce3oH Ha 2012 r., nokassar
3HauuUTesIHa pasnnka Mexay WHTeH3UB-
HOCTTa Ha AuMLaHeTo Ha noyesaTta B pas-
nnyHute nepuoan (Purypa 1). Mpoawvn-
XUTE/THOTO OTCLCTBME Ha BasieXu BOAU
[0 HamansBaHe Ha BfIaXXHOCTTa Ha Nouy-
BaTa B rOpPHWA C/0I Npe3 centeMBpu U A0
HamasisiBaHe Ha npouecute Ha AuadHe
Ha noysara.

BbB BnaxHuA BeretauumoHeH ne-
puopn ce yBenuyasa KOHLlEHTpauusaTa Ha
BbI/IEPOAEH AMOKCUA, B NOUBEHUSA Bb3AYX
B pe3yntar Ha HeCbOTBETCTBUE MeXAy
CKOpOCTTa Ha HeroBoTo obpa3syBaHe W
andpysnsa B atmocdpepara. lNNpe3 eceHTa
nponssoAcTBoTOo Ha CO, OT nouysarta Ha-
MasifiBa B CpaBHEHWE C JIETHUA Nepuog.
MpuumHaTta, BEpPOSATHO € WHXMbMpaHeTo
Ha [OulIaHeTo, nopaju HamansiBaHe Ha
MUKPOGUOIOrMyHaTa akTMBHOCT Ha no4yBaTa
npu HUcka TemnepaTtypa W B&XHOCT.
MoA06HM YCNOBUSI U AaHHM 3a eMUCUMTE Ha
CO, ca perncTtpupaHun npes 2014 r.

average multi-year data. Critically low
rainfall in the year (about 345 mm) and
high temperatures in the summer months
suppressed the microbiological activity of
the soil and lowered the processes of soil
respiration.

The data determined during the
growing season in 2012 show a significant
difference between the intensity of soil
respiration in different periods (Figure 1).
Prolonged absence of precipitation led to
a decrease in soil moisture in the upper
layer in September and caused a
decrease in the processes of breathing of
the soil.

In the humid vegetation period, an
increase in the concentration of carbon
dioxide in the ground air as a result of
discrepancy between the rate of its
formation and diffusion into the
atmosphere. In autumn, the production of
CO, by the soil decreased compared with
the summer period. The reason for this
was probably the inhibition of respiration
due to the decrease of microbiological
activity of the soil for low temperature and
humidity. Similar conditions and data for
CO, emissions were recorded in 2014.
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Ce30HHa 1 roguHa gnHamuka, 2012-2017 .

Fig. 1. The intensity of the allocation of CO, from chernozem podzolic in
seasonal and annual dynamics, 2012-2017
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Fig. 2. Seasonal and annual dynamics of moisture content of the arable layer of

chernozem podzolic, 2012-2017

lMoyBarta ce xapakrepusnpa c ACHO
u3paseHa 3aBUCMMOCT Ha HMBOTO Ha
eMucuuTe Ha BbBI/IepodeH auokcug ot
noyBeHa Bnara ¢ MakcumasnHo 613ko 4o
CbAbpPXaHNeTO Ha Bfara. PbCTbT Ha
eMucuuTe, ¢ NoBuLWaBaHe Ha BIAXHOCT-
Ta or 5 fo 20-30% npes3 neTHUsA nepuomg,
Ha 2015 r., ce Ob/mKM nNpean BCUYKO Ha
yBenuyaBaHe Ha MNoyBeHaTa Bfara 3a
MUWKPOOPraHU3mMn 1 pacTeHus.

Bnaxoctra u nosuwaBaHETO Ha
TemnepaTtypara Ha noysata yBesiMyasa
He camO aKTMBHOCTTa Ha MWKpPOOPraHus-
MUTE 1 CbAbPXAHMETO Ha Bb3A4yX B Moy-
BaTa, HO 1 audy3mATa Ha rasose B MoY-
Bata U B aTmocthepata (Ambrosimova
1979). Mpe3 2015 u 2016 r. ce Habno-
[JaBaTt BWCOKM Temrepatypu Ha Bb3gyxa
N JOCTaTbYyHO BasIeXu, KOETo JonpuHacs
3a CcTabuiHO BUCOKO OTAeNsAHe Ha
BbINIepofeH AMOKCWUA OT rnoysaTta npes
uanara roguHa.

Pesyntatute, nonyyeHu npes 3nm-
HWS Ce30H MokKa3Bar, Ye MNPUHOCHLT Ha
CTYZEHUs nepuof 3a rogvwHarta emMmucus
Ha CO, ot noysara e cpegHo 20-40% wn
MOXe [a 3aBucu OT BMAa Ha arpoue-
Ho3aTa U MeTeoposIorTMYHUTE YC/I0BUA Ha
rogvHara.

The soil is characterized by a
clearly expressed dependence of the
level of carbon dioxide emissions from
soil moist with a maximum close to the
field moisture content. The growth of
emissions with an increase in humidity
from 5 to 20-30 % in the summer period
of 2015, due, above all, to increasing the

availability = of soil moisture for
microorganisms and plants.
Moisturizing and raising the

temperature of the soil increases not only
the activity of microorganisms and the air
content in the soil, but also the diffusion
of gases in the soil and in the atmosphere
(Ambrosimova, 1979). During 2015 and
2016, high ambient air temperatures were
observed and sufficient rainfall, it
contributed to the stable high emission of
carbon dioxide from the soil throughout
the year.

The results obtained during the
winter season showed, that the
contribution of the cold period to the
annual CO, emission of soil from the soil
is on average 20-40 %, and may depend
on the type of agrocenosis and weather
conditions of the year.
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MNocnegHaTta roguvHa Ha wu3cnea-
BAHETO Ce XxapakTepusnpa C eKCTPeMHU
cyxu ycnosus. 3a nepuoga oT siHyapu 0
HoemBpu 2017 1., Banexute ca 345 mm,
KOeTo e noyTu fABa NbTU MO-Masiko B
cpaBHeHne c 2012-2016 r. ToBa He
JorpuHacsa 3a 3acuiBaHe Ha MUKPOOMO-
fiornyHaTa akTUBHOCT Ha rnoysarta U 3Ha-
ynUTesIHO NOTUCKa AMLIAHeTO Ha noysara.
Mpon3BOACTBOTO Ha BBLI/IEPOAEH ANOKCUA
OT O0MnoA30fIEHN 4YepHO3eMn He ce
nosuwasa Hag 500 ppm, popu npes
TON/IMA NEPUOL Ha roguHara.

The last year of the study was
characterized by extreme dry conditions.
For the period from January to November
2017 fell 345 mm of precipitation, which
is almost twice less than in 2012-2016.
This did not contribute to the
strengthening of microbiological activity of
the soil and substantially depressed soil
breathing. The production of carbon
dioxide from chernozem podzolic did not
rise above of 500 ppm, even during the
warm period of the year.
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Soil temperature, 'C
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D autuimn
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dur. 3. Ce30oHHa U rogumuiHa guHamMmuka Ha Temneparypara B

obpaboTBaemMus

C/101 Ha 0NOA30/1eH YepHo3eM, 2012-2017

Fig. 3. Seasonal and annual temperature dynamics of the

chernozem podzolic, 2012-2017
N3BOAN

1. VHTeH3mBHOCTTA B 06OMeHa Ha ra3
Mexay nouysata U MOBBLPXHOCTHUS CMOW
Ha aTtmocdiepara MMa TsCHa Bpb3ka C
ousnyecknTe xapakTepucTMKMU Ha nodsa-
Ta, KaTto Temneparypa v Bnara, u ectect-
BEeHUTe (pakTopu, KOUTO BIUAAT BbPXY
TAX, HA NbPBO MACTO, TOBa ca 6Monorny-
HW (hakTopu N METEOPOSIOTMYHN YCII0BUS.
2. B pesynrtar Ha m3cnensaHeTo e ycTa-
HOBEHa siCHa Ce30HHa AWHaMMKa Ha Bbl-
NepogHus ANOKCug OT Onoa30/1eH YepHOo-
3eM, C MakCUmMyMm rnpes3 nposIeTHO-NETHUA
nepuog C MOCTENEHHO HamasiaiBaHe [0
3nmara.

arable layer of

CONCLUSIONS
1. The intensity of the gas exchange
between the soil and the surface layer of
the atmosphere has a close relationship
with the physical characteristics of the
soil, such as temperature and moisture,
and the natural factors that affect them,
first of all, these are biological factors and
meteorological conditions.
2. As a result of the study, a clear
seasonal dynamics of carbon dioxide from
chernozem podzolic was revealed, with a
maximum in the spring-summer period
with a gradual reduction to winter.
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3. [lokasaHo e, 4ye pasnukaTta B emucunte
Ha BbI/1IepofeH ANOoKCKA OT noysaTa npes
rOOVHUTE Ha u3creABaHuATa ce ObJ/IKu
Ha B/IUSHWETO Ha XugpoTepmanHute
hakTopy M METeOopOoNOrnYHUTE YCNOBMSA
npes rogvHaTa.

3. TpuHOCBLT Ha CTyAeHua nepuon B
roAuLLHUA MOTOK Ha emucum Ha CO, oT
noysatra e cpegHo 20-40% un moxe fa
3aBUCU OT METEOPOSIOTMYHUTE YC/I0BUSA Ha
onpefeneHa rogvHa Ha nscneagaHeTo.

3. It is proved that the difference in the
emission of carbon dioxide from the soll
during the years of research is due to the
influence of hydrothermal factors and
weather conditions of the year.

3. The contribution of the cold period in
the annual flow of CO, emissions from the
soil is on average 20-40 %, and may
depend on the weather conditions of a
particular year of the study.
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PE3OME

Llen Ha HacToALW0TO n3cneasaHe e
Ja ce CpaBHM FEHOTOKCUMYHOTO Bb3Aeli-
CTBWE Ha PEHTIEHOBU NbYM N UHCEKTULNA,
Nurelle D. TpeTupaHu ca NnykoBuux C TpU
pas3NnyHM No cuna PeHTreHoBU NbYeHUus
300, 600 n 900 rad. WsnonssaHu ca
pasnuuHn koHueHTpauun (5, 10, 15, 20,
30 ml nHcekTUung, paspeneHn B 2 nutpa
nuteliHa Boga). Bcska egHa OT KOHUEH-
TpaLuumuTe cnupa pacrtexa Ha KopeHuTe Ha
nyka. PacteHusita ce TpetupaTt B Npoab/-
XeHue Ha 8 AHU. Ob/ikuHata Ha KOPeHu-
Te OT NyK e no-masika npu nosulaBaHe
Ha KOHUEeHTpauusiTa Ha pasTBopa Ha
nHcektMumg Nurelle. Bb3 ocHoBa Ha
HaCTOALLOTO M3crefBaHe ce yCTaHOBU, Ye
WHCEKTULMABT UMa OTpuLaTeNIHO Bb3aeli-
CTBME BBPXY MUTOTUYHOTO [e/ieHe Ha

Accepted: 27.06.2019

Published: 05.08.2019

SUMMARY

Aim of this research is to compare
the genotoxic effects of x-ray and
insecticide Nurelle. We treated the onion
bulb in three different x-ray doses 300,
600 and 900 rad. We used, different
concentrations (5, 10, 15, 20, 30 ml
insecticide, diluted in 2 liters of drinking
water). All the concentrations used
caused inhibition to the growth of the
onion root.

The plants treated for 8 days. The length
of onion root decreased as the
concentration of insecticide Nurelle
increased. Based on our investigation,
that insecticide has negative effects on
mitotic divisions in onion root tip cells.

224



KNeTKNTe Ha Bbpxa Ha KopeHyeTaTa Ha
nyka. MNMpu KOHUEHTpauus Ha WHCEeKTULM-
fga ot 30 ml, Agb/kMHaTa Ha KopeHa
ocTaBa Hyna. JIyKOBUYKM TpeTupaHn cC
nbyeHne ot 300, 600 u 900 rad, He
cnupar pacTexa Ha KopeHyeTaTta, 3a
pasnvka OT ynoTtpebarta Ha WHCEKTUUMA
Nurelle npm koHueHTpauua ot 30 ml.
MonyyeHnTe pe3yntaTu nokasear, 4ye Mno-
rofIIM0 TEHOTOKCMYHO Bb3AENCTBME €
oKaszaHo oT nHcekTnung Nurelle.

KntovoBn AyMn: reHOTOKCUYHOCT,
PEHTreHOBU buK, mHcekTuuma, Nurelle,
KopeHu, Allium cepa

YBO/,

MyTareHHOTO U KaHL,epPOreHHO Bb3-
AelicTBe Ha Xepbuumaun, WHCEeKTULMAMN,
PYHIMLMAN, BbPXY EKCNEPUMEHTASTHU XN~
BOTHW e J06pe U3BECTHO U HAKOU n3cnes-
BaHUs NokassaT, Ye XPOHUYHOTO u3nara-
He Ha HUCKWM HMBa Ha nectuuuam moxe ga
NpuUMHKM  MyTauum wunn pga  okaxe
KaHLeporeHHo Bb3gelicteue (IARC, 1990,
1991; Yu, 2005; Bull et al., 2006).

OcTtaTbyMTe OT necTuuman B nso-
[OBeTe 1 3e/leHYyuMTe npeacrasnsear
OMnacHOCT 3a 34paBeTo Ha voBeka. Hsakos-
KO Mpoy4BaHWs MOCOYBaT, Ye MOCTOSAHHO-
TO M3naraHe Ha HWCKM HMBa Ha necTuuu-
OV MOXe Ja NMpUYnMHN BPOoLeHU AediekTu,
a NnpYeMaHeTo UM B NpeHaTasHuA nepunos
MMa KaHueporeHHo Bb3geicTteue (Feretti
et al., 2007)

MATEPWNAN N METO4WA

M3non3gaHute B eKcnepuMeHTa
JIYKOBWLM Cca NOArOTBEHM 3a TpeTupaHe
cnef Kato e OTps3aH CcTapus KOpeH.
OTrnegaHn ca B enpyeBeTka npu craiHa
Temnepartypa.

MpunaraT ce netT  pasivyHn
KOHLUeHTpauuun Ha nHcektuuma Nurelle (5,
10, 15, 20 1 30 ml). Te3n KOHUeHTpaLmu
ce nosyyaBaT u4pe3 paspexpgaHe Ha
WHCEKTUUMAA B 2 IMTpa nuTeliHa BoAa.

TpeTMpaHeTo Ha KOPeHMTE Ha Nyka
npogb/mkaBa 8 gHu. Criep TpeTupaHeTo
ce U3MepBa Ab/hKMHaTa Ha KopeHa.

lNykoBuuute ca TpeTupaHu cC Tpu

At concentration of 30 ml insecticide the
length of root it was zero.

While the onion bulbs treated at 300, 600
and 900 rad, did not block the growth of
onion roots, such as insecticide Nurelle at
30 ml concentration.

Obtained results show that more
genotoxic effect has insecticide Nurelle.

Key words: genotoxicity, x-ray,
insecticide, Nurelle, root, Allium cepa

INTRODUCTION

The mutagenic and carcinogenic
action of herbicides, insecticides and
fungicides on experimental animals is well
known and several studies have shown
that chronic exposure to low levels of
pesticides can cause mutations and/ or
carcinogenicity (IARC, 1990, 1991; VYu,
2005; Bull et al., 2006).

Pesticide residues can be present
in fruit and vegetables and represent a
risk for human health. Several studies
have shown that chronic exposure to low
levels of pesticides can cause birth
defects and that prenatal exposure is
associated with carcinogenicity (Feretti et
al., 2007)

MATERIAL AND METHODS

The onion bulbs used in the
experiment have been prepared for
treatment by cutting the old root. They
were grown in a test tube at room
temperature.

Five different concentrations of
insecticide Nurelle (5, 10, 15, 20 and 30
ml) were applied. These concentrations
were prepared by dilution of insecticide in
2 liters of drinking water.

The treatment of onion roots has
lasted for 8 days. After the treatment, the
length of the onion root was measured.

We treated the onion bulb in three

225



pas/inyHn peHTreHoBn nbyeHnsa 300, 600
1 900 rad.

3a BCcekn BapuaHT (KOHLEeHTpauums)
ca nsnonssaHu 20 fIyKOBULMN. .

PE3YJITATU N OBCBXXOAHE

Pe3syntatute OT TOKCUYHOCTTa Ha
nHcekTuma Nurelle kbM KOpeHUTE Ha NyK
ce nonyyaBaT u4pe3 uM3MepBaHe Ha
ObMKnHata Ha kKopeHa (Tabnumua 1).
Josata ot 30 ml MHCEKTMUMA Hamb/IHO
BB3MNPENATCTBA pacTexa Ha KopeHuTe.

[eHOTOKCUYHUAT ediekT Ha [o3a
WHCceKTUUMA oT 5 ml pa3TBOpeH B 2 nutpa
BoAa, npeau3BMKBA WHXWOUTOPHO Bb3-
[OelicTB/E N cnvpa pacTexa Ha KopeHa, B
CpaBHeHWe c KoHTponHarta rpyna. Cpeg-
HaTa Ob/DKUHA Ha KOpeHa Mnpu KOHUEH-
Tpaumsa ot 5 ml uHcektuuma e 3.45 mm.
Hail-ronamata usmepeHa Ab/knHa e 6
mm, a Hali-masnkaTta e 1 mm.

Mpu posa ot 10 ml/2 nuTtpa BOAa,
ObXnHaTa Ha KopeHwuTe e no-masika, B
CpaBHEHMe C KOpPEeH TpeTupaH C KOHLEH-
Tpauma 5 ml n c KoHTponHata rpyna.
CpefHata [Ab/KMHA Ha KopeHa npu
KoHUeHTpauusa ot 10 ml/2l uHcekTuung, e
1.7 mm. Haii-ronamata un3MepeHa
ObNKnHa € 5 mm, a Hali-mankata e 0.5
mm.

Mpn posa uHcekTuumg ot 15 mi/2
niTpa BOAa, Ob/pKMHATa e no-manka, B
CpaBHEHMe C KOpPeH TpeTupaH C
KoHueHTpauusa 5 ml n 10 ml n cnpsimo
KOHTpoOsiHaTa rpyna. CpegHata Ob/mKuHa
Ha KopeHa npu KoHueHTpauusa ot 15 ml/2
nHcekTumg, € 0.75 mm. Haii-ronamara
M3MepeHa [Ab/MKMHA € 3 mm, a Hali-
Mankara e 0.5 mm.

TpeTtupaHeto ¢ pgosa ot 20 ml
WHCEeKTUUMA Ha 2 nuTpa Boga Boau A0 no-
CWIHO OTpuLaTenHo Bb3AelCTBUE, KaTo
Hanpumep [Ab/XMHaTa Ha KopeHa e no-
Masika B CpaBHEHMEe C TpeTupaHe npwu
KoHUeHTpauusa 5, 10 n 15 ml n cnpsimo
KoHTponata. CpegHata AOb/KuMHa Ha
KOpeHa npu KoHUeHTpauuss oT 20 ml/2l
nHcekTumg, e 0.65 mm. Haii-ronamara
M3MepeHa [Ab/MKMHA € 3 mm, a Hali-
Mankara e 0.5 mm.

different x-ray doses 300, 600 and 900
rad.

For each concentration, 20 onions
were used.

RESULTS AND DISCUSSION

The results of toxicity of insecticide
Nurelle to onion roots was assessed by
measurement of the root length (Table 1).
The dose of 30 ml herbicide total blocking
the growth of onion root.

Genotoxic effect of the herbicide at
dose of 5 ml per 2 liter water, caused
negative effect - inhibition of root
elongation, compared with the root of
control group of onions. The average
length of onion root at concentration of 5
ml herbicide is 3.45 mm. The largest
length of the onion root is 6 mm, while the
smallest length of the onion root is 1 mm.

At dose of 10 ml herbicide/per 2
liter water the length of onion root became
shorter, compared with the root of onions
treated at concentration of 5 ml and with
control group of onions. The average
length of onion root at concentration of 10
ml herbicide/2 | is 1.7 mm. The largest
length of the onion roots is 5 mm, while the
smallest length of the onion root is 0.5 mm.

At dose of 15 ml herbicide/per 2
liter water, the length of onion root
became shorter, compared to the onion
roots treated at concentration of 5 and 10
ml and to control group of onions. The
average length of onion root at
concentration of 15 ml herbicide/2 | is 0.75
mm. The largest length of the onion roots
is 3 mm, while the smallest length of the
onion root is 0.5 mm.

Treatment with the dose of 20 ml
herbicide/per 2 liter water caused more
negative effect - the length of onion root
became shorter, compared to the root of
onions treated at concentration of 5, 10
and 15 ml and to control group of onions.
The average length of onion root at
concentration of 20 ml herbicide/2 | is 0.65
mm. The largest length of the onion roots
is 3 mm, while the smallest length of the
onion root is 0.5 mm.
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CpefHata Ob/KMHA Ha KopeHye-
Tara Ha KoHTposiHata rpyna e 7.05 cm.
Hail-ronamata usmepeHa Ab/knHa e 9
cm, a Hail-masikata e 4 cm.

The average length of onion root at
control group of onions is 7.05 cm. The
largest length of the onion roots is 9 cm,
while the smallest length of the onion root

is4 cm.

Tabnuua 1. Ab/KrHa Ha KOpPeHU Ha Nyk (mm), Npu pasfiMyHa KOHUEeHTpauus Ha
nHcektnumg Nurelle D, paspegeH B 2 nuTpa nuTeliHa Boga
Table 1. Results of the onion root length (mm), in different concentration of
insecticide Nurelle D, diluted in 2 liter of drinking water

JlykoBuua [b/DKMHA Ha KOPEeH Ha NyK Npu pasnunyHa KoHUeHTpauus Ha nHcektuumg, Nurelle, paspegeH B 2
Bulb InMTpa nuTeiHa Boga
Length of onion root in different concentration of insecticide Nurelle D, in 2 liter of drinking water|
5mli21 10ml21 15ml/21 20ml /21 30ml/21 KoHTpona
mm mm mm mm mm Control, cm
1 4 4 2 2 0 7
2 5 0 2 2 0 8
3 3 1 0.5 0 0 7
4 2 0 0 0.5 0 9
5 1 3 2 0 0 5
6 3 2 0 0 0 6
7 2 2 1 1 0 8
8 3 2 0.5 0 0 8
9 1 1 0 0 0 7
10 4 2 0 0 0 8
11 6 0 0 1 0 4
12 3 5 2 0 0 9
13 6 2 0 0 0 6
14 4 0.5 1 0 0 8
15 2 1 2 1 0 4
16 3 1 0.5 1 0 7
17 3 2 1 0 0 6
18 5 0 0 0 0 8
19 6 2 1 1 0 7
20 3 4 3 2 0 9
CpefHa Ab/mknHa 69 :20= 34:20= 15: 20= 13:20= 0 141cm: 20=
Ha KOPEeH Ha Nyk 3.45 mm 1.7 mm 0.75 mm 0.65 mm 7.05 cm
IAverage length of
onion root

Ha Tabnuua 2 ca npeactaBeHu
pesynratute OT TpeTupaHe C PEHTTEHOBM
nbvun. flosarta ot 900 rad nma no-ronamo
FeHOTOKCMYHO Bb3JeicTBne OT pgosaTa
300 rad. CpegHaTa Ob/DKUMHA Ha KOpeH-
yeTa Ha nyk npu gosa 900 rad e 2.6 cm,
pokato npu gosn 300 rad 14 e 3.65 cm,
KoeTo e pfAsa [0 TpuM NbTU NO-KbCa,
OTKOJIKOTO B KOHTpOJIHaTa rpyna (cpegHa
OBb/DKMHA HA KOPeH OT f1yK 6.7 cm).

Haii-ronamara gb/mkuHa Ha Kope-
HUTe Ha nyk npu ekcnosuumsa 300 rad e 8
cm, [OKaTo Hal-masikata Ab/DKUHa Ha
KopeHa Ha nyk e 1 cm. CpegHarta
Ob/KnHa e 4.1 cm.

At Table 2, we present the results
of treatment with x-ray. As it show in table
the doses of 900 rad, has more genotoxic
effect than doses of 300 rad. Average
length of onion root at doses 900 rad it is
2.6 cm, while at doses 300 rad it is 3.65
cm, it is two till three fold shorter than at
control group (average length of onion
root 6.7 cm).

The largest length of the onion
roots at exposure 300 rad is 8 cm, while
the smallest length of the onion root is 1
cm. The average length is 4.1 cm.
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Haii-ronamata Ab/mkuMHa Ha Kope-
HUTE Ha NykK npu ekcnosnums 600 rad e 7
cm, OoKaTto HaW-mankara Ab/mkuHa e 1
cm. CpepgHaTa Ab/mkuHa e 3.8 cm.

Haii-ronamarta Ab/mkMHa Ha Kope-
HUTE Ha NyK npu ekcnosuums 900 rad e 5
cm, [oKaTo Hai-mankata Ab/MkuMHa e 1
cm. CpegHaTa Ab/kuHa e 2.8 cm.

Haii-ronsimarta namepeHa Ab/mKUHa
npv KOHTpO/HaTa rpyna e 9 cm, a Hai-
Mankarta e 4 cm. CpegHata Ob/ixuHa e 7
cm.

The largest length of the onion
roots at exposure 600 rad is 7 cm, while
the smallest length of the onion root is 1
cm. The average length is 3.8 cm.

The largest length of the onion
roots at exposure 900 rad is 5 cm, while
the smallest length of the onion root is 1
cm. The average length is 2.8 cm

The largest length of the onion
roots at control group is 9 cm, while the
smallest length of the onion root is 4 cm.
The average length is 7 cm.

Tabnuua 2. Ab/HKMHA Ha KOPEH OT NyK, NpyY TpU pasniMyHmn peHTreHosu 0o3u 300,

600 1 900 rad

Table 2. Results of the onion root length, in three different x-ray doses 300, 600

and 900 rad
/lykosuua JbKMHA Ha KOpPeH Ha JyK Npy TpU pasfinyHmn No cuia peHTreHoBu ibyeHmns npu 300, 600
Bulb 1 900 rad
Length of onion root in three different x-ray doses 300, 600 and 900 rad
300 600 900 KoHTposHa rpyna
cm cm cm Control group, cm
1 6 4 3 7
2 5 5 1 8
3 4 2 5 7
4 2 2 4 8
5 6 6 3 5
6 3 3 3 6
7 1 1 4 8
8 4 4 1 8
9 3 3 5 7
10 4 4 3 8
11 6 6 3 4
12 4 4 1 9
13 3 3 2 6
14 4 4 2 8
15 3 3 1 4
16 3 3 2 7
17 3 3 2 8
18 5 5 4 8
19 5 4 3 5
20 8 7 3 9
CpefHa AbnxnHa 82 :20= 76 :20= 56 : 20= 140: 20=
Ha KOpeH Ha NyK 4.1cm 3.8cm 2.8cm 7cm
/Average length of
onion root
n3BOAN CONCLUSIONS
Bb3 ocHOBa Ha pesynrtatute moxe Based on the results it can be

Ja ce 3akaun, dye uHcektmumug Nurelle
MMa MO-CU/IHO TEHOTOKCMYHO Bb3geit-
CTBWE, B CPaBHEHME C PEHTTEHOBU bYW,
crnupariku pactexa Ha KOpeHuTe Ha NyK B
KoHUeHTpauus oT 30 ml nHcekTuumA.

concluded that insecticide Nurelle, has
more genotoxic effect, compared with x-
ray, blocking the growth of the onion root
in 30 ml insecticide concentrations.
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TpeTupaHeTo Ha KopeHuTe ¢ gpyra The treatment of onion root in other
KoHueHTpauyusa (5, 10, 15, 20 ml) nokassa | concentration (5, 10, 15, 20 ml) has the
Hail-Masika [Ab/DkKnHa B cpaBHeHue c | shortest length compared with control
KOHTpOJIHaTa rpyna. group.
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PE3IOME

OnuTbT C KpOMUA € M3BEdEH Ha
YOI BpaxpaebHa, Ha AnyBuasiHa no4sa.
N3nnTBaHMTE TOpPOBE Ca BHACAHW KakTo
cnegga: dhocopHuTe Topose Duofertil n
Eurofertil ca BHacsiHn ¢ ocHOBHaTa 06pa-
60TKa. AMOHMeBaTa cenuTpa, Sulfammo n
KSC ca BHacsiHMu C chepTuraumsTa.
BapunaHTuTe ca M3paBHEHM MO OCHOBHUTE
XPaHUTE/IHW E€NIEMEHTM C MomMowTa Ha
KanneB cyndpat n TpoeH cynepdocdart.
KpomnabT € HacageH npe3 eceHTa, a
[06MBMTE ca OTYETEHU MPE3 H0/IN.

Hail-Hucko cbabpXaHMe Ha Cyxo
BELLEeCTBO Npu aucTaTa u nykosuuute ce
Habnogasa npu BapuaHta ¢ optodpocda-
™M Euroferti n KSC kato a3soTteH
N3TOYHUK, CbOTBETHO 10.55% u 15.98%.
Hali-BMCOKO  CbAbpXaHMe Ha  Cyxo
BELLECTBO MpM nuUcTata uma HeTOpeHust
BapuaHT — 13.07%, a B nykoBuuuTte C
19.67 % abCoNTHO CyXO BELWEeCTBO €
npu BapuaHTa camo c nonudocdatu
DuoFertil.

Mpu docchopHOTO TOpeHe Haii-
HUCKO CbAbpXaHne Ha Cyx0 BeLLecTBO,
KakTo B nmctarta Taka v B JiyKoBuuuTe ca

Accepted: 28.06.2019

Published: 05.08.2019

SUMMARY

The experiment with onion was
carried out in the Experimental station
Vrajdebna, on Alluvial soil. The following
fertilizers were applied as follows: The
phosphorus fertilizers  Duofertii and
Eurofertil were applied with the main soil
treatment. Ammonium nitrate, Sulfammo
and KSC were applied with fertigation.
The treatments were equaled
quantitatively on nutrients with potassium
sulfate and triple superphosphate. The
onion is planted in the autumn and the
yield was harvested in July.

The lowest dry matter content of
leaves and bulbs was observed in the
treatment with orthophosphates Eurofertil
and KSC as nitrogen source, respectively
10.55% and 15.98%. The highest dry
matter content in leaves is the unfertilized
treatment - 13.07%, and in the bulbs with
19.67% absolute dry matter is only with
DuoFertil polyphosphates.

In  phosphorous fertilization, the
lowest dry matter content in both leaves
and bulbs is in plants fertilized with
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pacTeHussTa TOpeHW C opTodocdaTu
(Eurofertil) — 11.23 % B nuctata 1 16.94
% B nykoBuuute. C Hai-BMCOKM CTON-
HOCTM Ha Cyx0 BeLLecTBO Npu fuctata e
HeTopeHus ¢ dpocop BapumaHT — 12.15
%, a npu NyKkoBUUWUTE — TOPEHUS C
nonudocdatun (Duofertil) — 18.65 %.

Kato 3gpaBeH wHAuMkatop e
U3MEPEHO CbAbpPXaHWe Ha HUTpaTu B
JMCTHaTa Maca Ha nNyka, Bapupawo
Mexay 43.2 u 634 mgkg, a B
nykosuuute - ot 91.4 o 121.2 mg.kg'l.

Mpn dochopHO TOpeHe Hai-
BMCOKM CTOMHOCTW B mMcTara nokassart
BapvaHTMTe TOpeHun ¢ opTodocdaTu
(Eurofertil), a ¢ Hali-HUCKM € HETOpeHUs C
hochop BapuaHT. B nykoBuuute Haii-
BWCOKM  CTOMHOCTM Ha HWTpatM B
cneacteme Ha pocchopHo TOpeHe ca
PEerMcTpupaHn BbB BapuaHTUTE TOPEHM C
nonudocdparun (Duofertil), a B octaHanute
ABa criyyasi CTOMHOCTUTE ca MO-HUCKM
NN NOEHTUYHN.

Kntoyosu aAymMun: KadyeCctBO Ha

KpomMng, as3oTHM TopoBe, (HOCHOPHHU
TopoBe, (hepTuraymsi, Cyxo BELLECTBO,
HUTpaTK

YBO/,

MNpe3 nocnegHwuTe geceTwneTus, B
CnejiCcTBUe Ha yBefmyeHaTa 3fpaBHa Ky/-
Typa Ha HaceneHueTo, ce Habnwgasa yse-
NIMYeHne Ha TbpPCEHEeTO Ha kavecTBeHa
cefnicKkocTonaHcka npoaykuus. B 3eneHuy-
KOMpPOU3BOACTBOTO OCBEH CebecTolHOCT-
Ta Ha NPoAyKUWATa, U HEMHOTO KayecTBO
ce npeBbpHa B eAvH OT hakTopuTe BAMS-
el BbpXy NacMpaHeTo Ha NpoayKuusTa.

KauecTtBOTO Ha npopgykuusata 3a
NnpscHa KOHCyMaumsi ce onpegens Kakto
OT BbHWHMsA U BUA (UBAT, pasmep, ¢op-
Ma, fimnca Ha U3nMoNOrNYHN HapyLLEHNS
W THUEHe), TBBPAOCT, TEeKCTypa, Cyxo
BELLleCTBO, Taka W OT opraHonenTuyHuTe
(BKycOoBM) U  XpaHWUTENHW  KadecTBa
(Vasileva, 2015).

Ma3apHOTO OueHsBaHe Ha 3esneH-
yykoBarta NpoAyKuus B ronsiMa CTerneH ce
cBexjaa [0 MEeTPONOrUYHN  eguHULM
(ronemuHa, TpaHCcnopTabusiHOCT) U Masiko

orthophosphates (Eurofertil) - 11.23% in
the leaves and 16.94% in the bulbs. The
highest dry matter in the leaves is the
treatment without P - 12.15%, and in the
bulbs -  polyphosphate  (Duofertil)
treatment - 18.65%.

As a health indicator, the nitrate
content of the onions was measured
ranging between 43.2 and 63.4 mg.kg,
and in the bulbs - from 91.4 to 121.2
mg.kg'l.

Depending on phosphorous
fertilization, the highest values in the
leaves show treatments fertilized with
orthophosphates (Eurofertil), and the
lowest is the phosphorus-free treatment.
In bulbs, the highest values of nitrates due
to phosphorus fertilization are recorded in
treatments fertilized with polyphosphates
(Duofertil). In the other two cases the
values are lower or similar.

Key words: onion quality, nitrogen
fertilizers, phosphorous fertilizers, ortho
and polyphosphates fertigation, dry
matter, nitrates

INTRODUCTION

In recent decades, as a result of the
increased health culture of the population,
there is an increase in the demand for
quality  agricultural  production. In
vegetable market, besides the cost of
production, its quality has become one of
the factors influencing the placement of
production.

The quality of production for fresh
consumption is determined by its
appearance (colour, size, shape, absence

of physiological disorders and rot),
hardness, texture, dry matter and
organoleptic (nutritional) properties

(Vasileva, 2015).

The market valuation of vegetable
production is largely reduced to
metrological units (size, transportability)
and little changes in biochemical
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Cce KOMeHTUpart npomMeHuTe B GMOXUMUY-
HUTE XapakTepucTnkn. OCHOBHUTE Cbeau-
HeHus, dhopMupalLy LEeHHUTEe 1 chneuu-
(hMYHM BKYCOBM KayecTBa Ha MnioL4oBeTe U
3e/1IeHYyLuTe ca Tesn, KouTo 6u Tpsabeasno
[a 3anerHar B AbpXaBHuUTe CTaH4apTu 3a
KauectBo. (Mitova et al., 2016)

MoaTukBaHM OT HyXpaTa OT XpaHa
Ha MOCTOSIHHO HapacTBaLW0TO HacesieHne
Ha 3emMsaTa W >XenaHueto MpPOU3BOAU-
TenuTe Aa peanmsnpaTt no-roaisiMa f4oxog-
HOCT OT eAuHMUa now, MHOro 4ecTo
6uonormyHaTa CTOMHOCT U B/IMAHWETO Ha
OTrNIexaaHeTo Ha NpoAyKuusiTa octasart
Ha 3a/ieH naH.

3a nocturaHe Ha gobpu nokasaTe-
I e HeobxoAum YCTOMUMB HGanaHc Mexay
efleMeHTUTe B cucTemara: noysa-Top-
pacTeHune-100MB-kKa4ecTBO (Petkova,
2012; Babrikov et al., 2010; Yancheva et
al., 2003).

JlykbT € WKMpoKo pasnpocTpaHeHa
KynTypa Kakto B 4YyXbuHa Taka W B
Bbarapusa. MNnowmrte ¢ Nyk y Hac sapupar
oT 13198 g0 14990 da. Mo 3aceTn naowwu,
NYKbT Ce Hapexja Ha TPeTo MSACTO cnepg
pomatnte u nunepa (Babrikov et al.,
2010; Bachvarov et al., 1990; Shaban et
al., 2014). KoHcymauusata My e Lenoro-
AvwHa. Kato pacTteHue c kpaTbk Bereta-
UMOHEH mnepuoj NyKbT He u3Towasa
rnoysaTta OT KbM XpPaHUTESIHWN €NIEMEHTU U
YCMELWHO MOXe fAa Ce OTrexaa Kakto
KaTo npepgkynTypa, Taka U Kato OCHOBHa
Kyntypa B TMOJICKW W B 3€/IEHYYKOBU
centboobpalleHns. Mo OTHOWeHMe Ha
XPaHUTESTHUS PeXnM NYKbT nopagu nant-
Kata cu kopeHoBa cuctema un cnaba
ycBoOsiBallla CrnocoOHOCT e B3uckatesHa
Kyntypa. MiauckBaHusiTa My KbM KasIMeBo-
TO 1 a30THO xpaHeHe ca ronemun (Babrikov,
2002, Genkova, 2009; Genkova, 2010). B
CbLLOTO BpeMe BUAOBUTE OCOBEHOCTN Ha
lyka He nos3BonsBaT TOpPeHe C 060pCKM
TOp, a CblO Taka TopeHe ¥ NnoaxpaHBaHe
C BUCOKM a30THU HOpMMW. KayecTBOTO Ha
npoAyKuusita ce Browasa - hopmupar ce
Hef06poKayYecTBEHW, HETPAWHW TYKOBULM
c pebenn n oTBOpPEHU Wniikn. O6UIHOTO
Unn HebanaHcMpaHO TOpeHe B peguua

characteristics are discussed. The main
compounds forming the valuable and
specific taste qualities of fruits and
vegetables are those that should be
embedded in state quality standards.
(Mitova et al., 2016)

Driven by the need for food for the
ever-growing population and the desire of
producers to achieve greater yield per unit
area, very often the biological value and
environmental impact of production
remain in the background.

In order to achieve good indicators,
a sustainable balance between the
elements of the system is needed: soil-
fertilizer-plant-yield-quality (Petkova,
2012, Babrikov et al., 2010; Yancheva et
al., 2003).

Onions are widespread culture both
abroad and in Bulgaria. The area of
onions in Bulgaria varies from 1320 to
1499 ha. On the sown areas, the onion
ranks third after tomatoes and peppers
(Babrikov et al., 2010; Bachvarov et al.,
1990; Shaban et al, 2014). Its
consumption is year-round. As a plant
with a short vegetation period the onion
does not deplete soil nutrients and can
successfully be grown as a forerunner
crop as well as a main crop in field and
vegetable crop rotation.

In terms of nutrition regime, the onion due
to its shallow root system and weak
absorption ability is a demanding culture.
Its requirements for potassium and
nitrogen feed are large (Babrikov, 2002,
Genkova, 2009; Genkova, 2010). At the
same time, the species peculiarities of
onions do not allow fertilization with
manure, but also fertilization and feeding
with high nitrogen norms. The quality of
the produce is deteriorating - poor quality,
non-durable bulbs with thick and open
necks are formed. Excessive or
unbalanced fertilization in many cases
causes the accumulation of nitrates in
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cyyan npeau3BMKBa HaTpynBaHe Ha
HUTPaTW, KaKTO B 3€/1eHns JIyK Taka 1 B
nykosuuymte (Bachvarov et al., 1990).

CwmaATa ce, ye TopoBeTe 6HasnpaHu
Ha nonudiocgaTn ca No-ycBoOMMM 3a pac-
TeHusATa OT Te3n bGasmpaHn Ha opTochoc-
thatn. Monudpocarure ca 100% pa3TBo-
pvMu BbB BOAa, a opTodhocaTnTe B Hali-
[obpusa cnydain — 85%. Ho B noeeuyeTo
uscnefBaHns npy nosickvM KynTypu He ce
oTkpmeaT pasnuku (Lohry Raun, 2001,
Rehm et al., 2002). NHTepecHo e nono-
XEHVETO MNpu 3efIeHYyKOBUTE KYNTYpW,
KOUTO Ce TOPAT MO-WHTEH3MBHO W ca Ha
MOJSINBEH PEXMUM.

MATEPVAT N METOON

3as10KeH e noJsicky TOpPOB OMUT C
onutHa kyntypa nyk (Alium cepa) 3a
BTOparta rofuMHa Ha wuscnegBaHusaTa c
npeasumMHO 3acaABaHe W MpeaLecTBEHMK
TukBnYKkM (Cucurbita pepo). MNousaTa e
anyBnasiHoO nvBafHa, 1IeK0 NecbLYINBO-
rMWHecTa, npeobnagasauiata ppakyms e
apebHns nacbk — 23.3% B A opeH
XOpPU30HT. Cbabpxa TrofaM  NpoLeHT
efpoyacTUyHN MaTepuann. 3HauynTesHO
yyacTme wma pakumata Ha egpus
Yakb/l, KOATO e 37.2%. Mo cbabpxaHue
Ha Xymyc nousarta e cnaboxymycHa. Mo
OTHOLLEHME Ha 3anaceHocT C 06Ly a3oT e
MHOro cnaba 3anaceHa. [loysatra e
6e3kapboHaTHa M cnabo kucena. Cnabo
3anaceHa e C noABWKHU opMM Ha
hocdhop 1 Kanuii.

NykbT e copt “Mnosgmecku 10 u ce
oTrnexga camo ypes apnampxkuk. Cnopef
Xapaktepuctukata Ccu JIyKoBULUTE Ha
“Mnosgueckn-10" ca NNOCKO-KPBLIN U
cpegHo egpu (Shaban et al., 2014). Te ca
3aceTu Ha YeTVpun pefa Npu Ab/HKMHA Ha
napuesnkata - 12 metpa n wupmnHa — 1
mMeTbp. 3a depturauma e u3nonssaH
NneHToB KankoB Mapkyd AQUATRAXX
6MIL  16MM/10CM/1.14L/H,  pBOIiHO
pasnofioxeH B cpegara, Mo Ab/KMHA Ha
napueskara, mexay 2-pu un 3-Tm pepj Ha
nykosuumute. 1-8u n 4-t1 pef ca Ha 23-35
CM OT KankoBus MapKyu.

both green onions and bulbs (Bachvarov
et al., 1990).

It is believed that polyphosphate-
based fertilizers are more available for
plants than those based on
orthophosphates. Polyphosphates are
100% water-soluble and orthophosphates
at best 85%. However, in most field
studies, no differences are found (Lohry
Raun, 2001; Rehm et al, 2002).
Interesting situation with vegetable crops
could be observed, because they are
more intensively fertilized and irrigated.

MATERIAL AND METHODS

Field experiment was carried out
experimental onion as experimental plant
(Alium cepa) with pre-winter planting and
courgettes (Cucurbita pepo) as precursor.

The soil is Alluvial meadow, slightly
sandy-clayey, the predominant fraction is
small sand - 23.3% in A, plowing horizon.
It contains a large percentage of large
particles. Significant participation is the
fraction of the gravel, which is 37.2%.

The humus content in soil is poor. In
terms of total nitrogen supply, it is very
poorly stockpiled. The soil is non-
carbonate and slightly acidic. It is deficient
in phosphorus and potassium.

Onion variety is "Plovdivski 10" and
is grown only by seed onions. According
to their characteristics, the bulbs of
"Plovdivski-10" are flat-round and
medium-sized. (Shaban et al., 2014).
They are sown in four rows at a plot
length of 12 meters and width 1 meter.
For fertigation, AQUATRAXX 6MIL
16MM/10CM/1.14L/H tape drip hose is
used, doubled in the middle, along the
plot, between the 2nd and 3rd row of
bulbs. 1st and 4th row are 23-35 cm from
the drip hose.
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M3nonseaHu ca criegHNTE TOPOBE:
docchopHu:
1. Duofertii TOP 34 (N-P-K 5-19-10 +
19S0O; + 0,1% B + 0,1 Zn). Cbabpxa
nonundocdaru.
2. Eurofertil Plus 36 (Physio +) (P,Os5 —
12%, K,O — 24%, SO; — 15%, B — 0.2%).
Cbabpxa opTodhocatu.
A30THU:
1. KSC 3a 3eneHuyum — N- 15%, P,Os5 -
5%, K,0 -35%, B -0.1%, Fe-0.1%, Mo-0.1%
2. SULFAMMO (N-PRO) (N-25%, SOs-
31%, MgO-2%). Ha 6a3ata Ha aMOHMeEB
cyndar.
3.  AmMoHMeBa cenuTpa
HuTpaTeH Top — 34% asoTr

TopoBeTe ca BHeCeHW C efHakKBO
Konunuectso ¢pocop 15 kg. P205 da™
npean 3acaxgaHeTo Ha fiyka. A30TbT €
“3paBHEH C aMOHMeEB cyncat Ao 4 kg.da™
npeagn 3acaxiaHeTo Ha Nnyka. V3paBHA-
BaHeTO Ha kKannsa e n3BbpuweHo ¢ K,SO4
no 30 kg K,0.da™,. AsoTocbabpxalure
TOpOBE Ca BHaCAHW HEKOJIKOKpPaTHO, Ha
paBeH uHTepBan oT Bpeme (10 gHu), 3a
nocturaHe Ha Toposa Hopma ot 13,5 kg
N.da’, no cnepgHara cxema: 1-8o u Il-po
TopeHe ¢ Hopma 1,5 kg N.da™®, lll-To n IV—
TO TOpeHe ¢ Hopma 2,25 kg N.da™®, V-To u
VI-To TopeHe ¢ Hopma 3 kg N.da™.

aMOHNEBO-

Cxema Ha onura:
1. KoHTpon
2. SULFAMMO (N-PRO)
3. KSC 3a 3eneHuyyu
4. AMOHMeBa cenutpa
5. Duofertil TOP 34
6. Duoferti TOP 34 + SULFAMMO
(N-PRO)
7. Duofertil TOP 34 + KSC 3a 3eneHuyuu
8. Duofertil TOP 34+ AmoHveBa cenutpa
9. Eurofertil Plus 36
10. Eurofertii Plus 36 + SULFAMMO
(N-PRO)
11. Eurofertil
3e/1eHuyum
12. Eurofertil Plus 36 + AMOHMeBa cenmTpa

Plus 36 + KSC 3a

The following fertilizers were used:
Phosphorous:

1. Duofertii TOP 34 (N-P-K 5-19-10 +
19S0O; + 0.1% B + 0.1 Zn). Contains
polyphosphates.

2. Eurofertil Plus 36 (Physio +) (P,Os -
12%, K,0 - 24%, SO; - 15%, B - 0.2%).
Contains orthophosphates.

Nitrogen:

1. KSC for vegetables - N-15%, P,0s5 -5%,
K,0 -35%, B -0.1%, Fe-0.1%, Mo-0.1%

2. SULFAMMO (N-PRO) (N-25%, SOs-
31%, MgO-2%). Ammonium sulphate
based.

3. Ammonium nitrate - N-34%.

Fertilizers were applied with an
equal amount of phosphorus 150 kg. P,Os
ha™ prior to onion planting. The nitrogen is
equilibrated with ammonium sulphate to
40 kg.ha’l before the onion is planted. The
potassium leveling was performed with
K,SO, to 300 kg K,O.ha™. Nitrogen
fertilizers were applied repeatedly, at an
equal time interval (10 days), to achieve a
fertilizer rate of 135 kg N.ha™, according
to the following scheme: 1% and 2™
fertilization at a rate of 15 kg N ha™, e
and IV" fertilization with a rate of 22.5 kg
N.ha™, V" and VI" fertilization at a rate of
30 kg N.ha™.

Scheme of experiment:
1. Control
2. SULFAMMO (N-PRO)
3. KSC for vegetables
4. Ammonium nitrate
5. Duofertil TOP 34
6. Duoferti TOP 34 + SULFAMMO
(N-PRO)
7. Duofertil TOP 34 + KSC for vegetables
8. Duofertil TOP 34+ Ammonium nitrate
9. Eurofertil Plus 36
10. Eurofertil Plus 36 + SULFAMMO
(N-PRO)
11. Eurofertil
vegetables
12. Eurofertil Plus 36 + Ammonium nitrate

Plus 36 + KSC for
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PE3SYNTATV N OBCBbXOAHE

CbabpXaHUEeTO Ha Cyx0 BeLlecTBO
€ BaXKeH KayecTBeH MokasaTesl Ha
nykoBuUmMTE U ce konebae B LUNPOKU
rpaHuum: ot 5 go 20 %. lMNpu nwoTnBUTE
COpTOBE, KbM KOUTO Ce OTHaca W
L11nosgmeckn-10", cyxoTo BeLLECTBO € No-
BMCOKO, HO CbAbpXaHWeTo My 3aBUCU U
OT Apyrn hakTopy — yCnoBuATa U HaumHa
Ha oTrnexpgaHe Ha pacTteHusita (Babrikov,
2002; Genkova, 2009; Genkova, 2010;
Petrova et al., 2016). CbAbpxaHMeTo Ha
CyX0O BEeLeCTBO € LEeHeH MnokasaTten c
XpaHUTesIHO-BKYCOBO U JieyebHO 3Haue-
Hue. B nuTepaTypata ce nocoysa
nosiokuTeNHa Bpb3ka Mexay CyxoTo
BELLECTBO B JlyKa, CbAbpXaHMETO Ha
Ansaxapyanm M CbXpaHAemocTTa Ha
nykosuuymte (Shaban et al., 2014).

MopobeH ekcnepuMMeHT e u3BefdeH
oT Mitova et al. (2016) n ca npeactaBeHn
pe3yntatm Kacaewm CbObpXaHWeTo Ha
061K 3axapu, HATPaATU U abCOTHO CYX0
BELLeCTBO B nucTaTa u nykosuunte. Cnep
Jonb/HUTENHA 06paboTka Ha Te3un AaHHU
€ YCTaHOBeHa MoJIoXuTesIHa Kopenauus
Mexay abCoMoTHO CYXOTO BELLEeCTBO W
CbAbpXaHueTo Ha 3axapu — 0,63 u cusiHa
oTpuuaTenHa KopenatuMBHa 3aBUCMMOCT
MeXay CbAbpPKaHWEeTO Ha HuTpatu U
3axapu — (-0.78). CunHa oTpuyaTenHa
KopenatvMBHa 3aBWCUMOCT ce Habngasa
W NpU CbAbPXaHWETO Ha HUTpatu U
abCoTHO CyXO BeLLecTBO B uctaTta u
nykosuumTe, cboTBeTHO (-0.92) u (-0.89).

B Ta6bnuua 1 ca npeacraBeHu
pe3ynraTute nosyvyeHun oT uscnefBaHe Ha
CbbpXaHNEeTO Ha CyXO BeLLeCcTBO B fyKa.
OT TAX ce BWXAa, ye Hali-HUCBHK % abc.
CyXx. B-BO B /mcTara u JiykoBuumute ce
Habnogasa BbB BapuaHTa Eurofertil Plus
36 + KSC 3a 3eneH4yym, CbOTBETHO —
10.55 % wn 15.98 %. Haii-Bucok % a6c.
CyX. B-BO B /McTtaTta € OTYeTeH B
pacTeHusATa OT KOHTPOJIHMA BapuaHT -
13.07 %, a B nykoBuuute ¢ 19.67 % abcC.
CyX. B-BO € perucTtpupaHo BbB BapuaHTa
TopeH ¢ nonudocgatn, Ho 6e3 asoT
(Duofertil TOP 34).

RESULTS AND DISCUSSION

The dry matter content is an
important quality indicator of bulbs and
fluctuates widely: from 5 to 20%. In the
peppery varieties to which "Plovdiv-10"
refers, the dry matter is higher, but its
content also depends on other factors —
the conditions and the way of growing the
plants (Babrikov, 2002; Genkova, 2009;
Genkova, 2010; Petrova et al., 2016).

The dry matter content is a valuable
indicator of food taste and curative
importance. The literature indicates a
positive relationship between dry matter in
onion, the content of disaccharides and
the shelf life of bulbs (Shaban et al.,
2014).

A similar experiment is derived from
Mitova et al. (2016) and results are
presented regarding the total sugars,
nitrates and absolute dry matter in the
leaves and bulbs. After further processing
of this data, a positive correlation between
the absolute dry matter and the sugar
content was found to be 0.63 and a strong
negative correlation between the nitrate
and sugar content (-0.78).

A strong negative correlation was also
observed with the nitrate content and
absolute dry matter in the leaves and
bulbs, respectively (-0.92) and (-0.89).

Table 1 presents the results
obtained from a study of dry matter
content. It can be seen that the lowest %
of absolutely dry matter in the leaves and
bulbs are observed in the treatment
Eurofertil Plus 36 + KSC for vegetables,
respectively — 10.55% and 15.98%.
Highest% absolutely dry matter in the
leaves was observed in the plants of the
control treatment - 13.07% and in the
bulbs with 19.67% absolutely dry matter is
observed in the fertilizer treatment with
polyphosphates but without nitrogen
(Duofertil TOP 34).
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Ta6nuua 1. Cbabp)kaHMe Ha abCoTFOTHO CyX0 BELLeCTBO B JINCTA U JTIYKOBULM Ha
Kpomug, %
Table 1. Dry mater content in onion leaves and bulbs, %

% Dry matter
No Treatments Loaves BUIbS
1 Control 13.07 18.49
2 SULFAMMO (N-PRO) 11.95 16.51
3 KSC for vegetables 11.44 17.57
4 Ammonium nitrate 12.33 17.64
5 Duofertil TOP 34 12.3 19.67
6 Duofertil TOP 34 + SULFAMMO (N-PRO) 10.24 18.35
7 Duofertil TOP 34 + KSC for vegetables 11.1 18.15
8 Duofertil TOP 34+ Ammonium nitrate 11.16 18.42
9 Eurofertil Plus 36 11.43 17.35
10 Eurofertil Plus 36 + SULFAMMO (N-PRO) 11.11 16.92
11 Eurofertil Plus 36 + KSC for vegetables 10.55 15.98
12 Eurofertil Plus 36 + Ammonium nitrate 11.83 17.52

BaxxeH nokasaTes, urpaey posis Ha An important indicator that plays a

34paBeH UHAMKATOP, € CbAbpXaHWeTo Ha
HATpaTM B 3e/leHyyumuTe.  VI3MepeHoTo
CbAbpXaHue Ha HUTpaTW B SINCTHaTa Maca
Ha nyka (Tabnuua 2) Bapupa mexay 43.2 n
63.4 mg.kg', a B nykoBuunTe e ot 91.4 A0
121.2 mg.kg™. Mpn gonyctuma Hopma 3a
CbAbpXaHue Ha HUTpaTu No oTMeHeH BAC
oT 500 mg Ha 1kg ceexa maca (Bachvarov
et al., 1990; Shaban et al., 2014), kosTo €
e/[lHaKBa KakTO 3a 3e/leHus JIyK, Taka 1 3a
nykosuuute yctaHoBeHuTe NOj;  KOHLEH-
Tpauun B NyKoBMUWTE U mcTara  oT
n3BeAEeHUs ONUT ca NpeHebpexnMo HNCKK.

health indicator role is the nitrate content
of vegetables. The measured nitrate
content in onions (Table 2) varies
between 43.2 and 63.4 mg.kg™ and in the
bulbs is from 91.4 to 121.2 mg.kg™. Under a
permitted norm for nitrate content under a
revoked Bulgarian state standard of 500
mg per 1 kg of fresh mass (Bachvarov et
al., 1990; Shaban et al., 2014), which is
the same as for green onions and for
bulbs, the established NO; concentrations
in bulbs and the list of experience is
negligible.

Tabnuua 2. CbabpXaHne Ha HUTpaTU B JINCTA U JTYKOBULIM Ha KpoMuA, mg.kg'l
Table 2. Nitrates content in onion leaves and bulbs, mg.kg'l

- T
Ne Treatments Nitrates — mg.kg
Leaves Bulbs
1 Control 43.2 94.8
2 SULFAMMO (N-PRO) 54.6 105.4
3 KSC for vegetables 63.4 113.4
4 Ammonium nitrate 44.2 98
5 Duofertil TOP 34 58.4 119.4
6 Duofertil TOP 34 + SULFAMMO (N-PRO) 54 110
7 Duofertil TOP 34 + KSC for vegetables 55.2 121.2
8 Duofertil TOP 34+ Ammonium nitrate 45.4 101.8
9 Eurofertil Plus 36 63.4 91.4
10 Eurofertil Plus 36 + SULFAMMO (N-PRO) 46.6 100.6
11 Eurofertil Plus 36 + KSC for vegetables 63.6 119.4
12 Eurofertil Plus 36 + Ammonium nitrate 55 104.6
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Cratuctuyeckara oLeHKa Ha Cbabp-
XaHMEeTO Ha CyxXO BEeLeCTBO W HWUTpaTu B
nctaTa v rnasuTe Ha KpomMug, nyk, nokassa
3HAUMMU  pas3NMKM  Mexay  pasfnyHuTe
yacTm Ha pacteHusata (Purypa 1). B
HacTOALWMA  eKCrnepuMMeHT  usuuc/eHata
Kopenauma npu nuctata e cpegHa (-0.39)
(Tabnuua 3), a nNpu NyKoBMUMTE He ce
Ha6nwogasa kopenauusa (0.097). Ha 6asa
abCcoNTHO CyXO BeLeCTBO MNpu nuctaTta
CNpPsAMO SIYKOBMUMTE ce HabnoaaBa cpefHa
KopenaumoHHa 3asucumoct 0.33, a npu
HUTpaTuTe T4 € CbLlo cpegHa - 0.49.

The statistical evaluation of the dry
matter content and nitrate content of the
onion leaves and heads shows significant
differences between the different parts of
the plants (Figure 1). In the present
experiment the calculated correlation in
the leaves is average (-0.39) (Table 3),
and in the bulbs there is no correlation
(0.097). Because of absolutely dry matter
on the leaves compared to the bulbs
there is an average correlation 0.33, and
for nitrates it is also average - 0.49.

Box-and-Whisker Plot

Bulbs dry matter

Leaves dry matter

Bulbs nitrates

Leaves nitrates

120 150

response

®dur. 1. CratucTMyecknm aHans ,KyTMa C MycTaym®“ Ha CbAbpXaHVUeTo Ha
abCcoNTHO CyXO BeLWeCcTBO B JMCTa U JIYKOBUUM Ha Kpomupg (%) u
CbAbPXKAHNETO Ha HATPATW B IMCTA U NTYKOBULM Ha Kpomug, (mg.kg™)

Fig. 1. Box and whiskers plot of dry matter content in onion bulbs and leaves (%)
and nitrates content in onion bulbs and leaves (mg.kg™)

Tabnuua 3. Kopenaumm mexay CbabpXXaHNeTo Ha abCoMOTHO CyX0 BeLecTBO B
NIMcTa U NYKOBULM Ha KPOMUL, N HUTPATU B TAX

Table 3. Correlations of dry matter content in onion bulbs and leaves and
nitrates content in onion bulbs and leaves

Bulbs dry matter|Leaves dry matter |Bulbs nitrates [Leaves nitrates
Bulbs dry matter 0,33 0,097 -0,25
Leaves dry matter 0,33 -0,39 -0,39
Bulbs nitrates 0,097 -0,39 0,49
Leaves nitrates -0,25 -0,39 0,49
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n3BOAU

1. TopeHeTOo C a30T HamansABa CbAbp-
XX@HWETO Ha CyX0 BELLEeCTBO B KPOMUA, JTYK
2. CamocTtosaTtesiHoTo TopeHe ¢ Duofertil
TOP e nosBuWW/IO CbAbPXKAHMETO HA CYXO
BELLECTBO B YC/NOBUATA Ha U3CnefBaHe.

3. Haii-Hncbk %  abCo/lOTHO  CYXO
BELLeCTBO B /fucTata K JlyKkoBuUUTE Ce
Habnogasa BbB BapuaHTa Eurofertil Plus
36 + KSC 3a 3efeH4yym, CbOTBETHO —
11.83 % 1 15.98 %.

BJTATOAAPHOCTWU
Pabotata e nogkpeneHa OT
porosop  NoAHTC/Aectpua 01/2 ot

23.08.2017 rogmHa Ha ®oHg ,Hay4yHwn
nscnepsaHua”. ,PasnpeneneHve Ha xpa-
HUTENHUTE efieMeHTM B noysaTa Mnpu
WHTEH3MBHO OTINeXaHe Ha 3e/IeHYyLm C
depTurauma u oNnTUMMU3MpaHe Ha XpaHu-
TE/IHUA PEXUM Ha KyNTypuTe 3a Hamans-
BaHe Ha BbL3AEWCTBMETO Ha TOpPOBETE
BbpXy OkosHarta cpega - ONTUMA*.

CONCLUSIONS
1. Nitrogen fertilization reduces the dry
matter content of onions
2. Fertilization with Duoferti TOP has
increased the dry matter content under
study conditions.
3. The lowest % absolutely dry matter
content in leaves and bulbs was observed
in the treatment Eurofertil Plus 36 + KSC
for vegetables, respectively — 10.55% and
15.98%.
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PE3IOME

Llenta Ha HacTOALLOTO uscnensaHe
e fJa ce TMpoyysn MacTHOKUCENUHHMUSA
CcbCTaB Ha X156 Tun ,AnabeTnyeH”, npea-
HasHa4yeH 3a cneyuguyHn 34paBOC/I0BHU
HYXOMW.

OnuTLT e MPOBEAEH C YeTMpu ce-
puyn x186: KOHTPOa ChAbpXalla PbXEHO
6pawHo, npoba-1 cbabpxalia pPbXEHO
6palwHo 1 gobaska Ha 6pallHO OT SIeHEHO
ceme, npoba-2 C y4yacTUETO Ha PBXEHO
6pallHO U gobaBka Ha KOHOMEHO GpaLlHO
1 npoba-3 ¢ y4acTMeTOo Ha PbXeHo bpalu-
HO 1 go6aBKa Ha cycaMoBO GpaluHo. Kato
CTPYKTYypO-onpeaenswa gobaska e goba-
BeH 2 g rnyTeH. OnpepgesieHo e cbabpxa-
HMETO Ha MacCTHUTE KUCENIMHU B YeTMpUTE
MUKCa M xns6a C¢ nomowTa Ha rasos
xpomatorpad Shimadzu-2010.

CoabpxaHueTto Ha SFA B yeTupu-
Te cepuun Bapupa ot 12,50% po 14,82 %.
Hair-Bucoko e konuuectBoto Ha SFA B
KoHTponata (10,61 g/100 g masHuHa), a
Hai-Hucko npu npoba 1 (8,08 g/100 g
Ma3HuHa). He 6sxa uAaeHTMdULMpPaHn

Accepted: 30.05.2019

Published: 05.08.2019

SUMMARY

The purpose of this study is to
investigate the fatty acid composition of
"diabetic" bread intended for specific
health needs.

The trial was carried out with four
batches of bread: a control containing rye
flour, sample 1 containing rye flour and
linseed flour, sample 2 with rye flour and
hemp flour and sample 3 with rye flour
and addition of sesame seed flour. As
structurally determining component was
added 2 g gluten. The fatty acid content in
the mixes and the bread was determined
by gas chromatographic  analysis
(Shimazu 2010).

The SFA content in the four series
varied from 12.50 to 14.82%. The highest
amount of SFA was found in the control
bread (10.61 g/100 g fat) and the lowest
for sample 1 (8.08 g/100 g fat). Short-
chain and medium-chain fatty acids have
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KbCOBEPWKHU W CPELHOBEPWKHN MacTHU
kncenuHun (ot C4:0 po C14:0). Abnarose-
PWXHUTE MAaCTHW KUCENIMHW ca npepacTa-
BEHW OCHOBHO OT NasimutnHoeaTa (C16:0)
N cTeapuHoBarta kucenuHa (C18:0). Man-
MUTUHOBaTa kucesnvHa Bapupa ot 8,08
0/100 g ma3HuHa npu xnsa6a ¢ nobaska Ha
NeHeHo 6pallHo 1 gocTura CTOMHOCTU A0
9,63 ¢/100 g ma3HuHa 3a xnsaba c fo-
6aBka Ha KOHOMEHO 6pallHO, B CpaBHe-
Hue ¢ koHTponara (10,61 g/100g ma3HUHa).

Haii-BMCOKM KOMnuyecTBa Mo OTHO-
weHne Ha MUFA ca ycTtaHoBeHW npu
npo6a-3 (36,77 g/100 g ma3HunHa), a Haii-
HUcKM npu npoba-1 (22,12 g/100 g mas-
HVHA). 3Ha4YMMM pas/iMKM ca YCTaHOBEHU
OTHOLLEHME CbAbPXAaHWETO Ha O/lenHOBa-
Ta kucenunHa (C18:1cis9) B ueTnpnutTe MUK-
ca. Haii-B1MCOKO e cbAbpXaHNeTo 1 B Npo-
6a 3 (35,26 g/100 g ma3HMHA), a Hali-HUCKO
npu npoba- 2 (19,00 g/100 g MasHuHa).

B cnektvpa Ha PUFA e yctaHoBe-
HO Hai-BMCOKO KO/IMYecTBOTO B npoba-1
(65,38 g/100 g MasHMHA), a Hai-HUCKO
npu npo6a-3 (48,41 g/100 g MasHuHA).
CbabpxaHueTo Ha nuHosnosata (C18:2)
KMCenvHa e Hai-BUCOKO Mpu KOHTposata
(56,39 ¢g/100 g Ma3sHuMHa), PECNEKTUBHO
Hal-HUCKO € KOSIMYEeCTBOTO Mpu npoba-1
(26,02 g/100 g MasHuWHa). Mo oTHOLWEHNE
Ha CbAbpXaHWeTo Ha JIMHONeHoBaTa
(C18:3) kucenuHa C Hai-BUCOKO CbAbLP-
XaHue e npoba-1 (39,32 g/100 g ma3Hu-
Ha), a B npoba-3 e Hali-Hmcko (0,81 g/100
g MasHuHa). Mo oTHOWeHMEe Ha w-3 Hali-
BMCOKO KO/IM4eCTBO € HaMepeHo B npoba-
1 c¢ pobaBka Ha JieHeHO 6palluHo
(39,339/100 g Ma3HMHa), a Ha-HUCKO Npwu
npoba-3 ¢ gobaeBka Ha cycamoBO GpaLlHO
(0,85 g/100 g masHuHa).

M3non3saHeTo Ha pbXeHoTo 6patu-
HO Cc pobaBka Ha JIEHEHO, KOHOMEHO W
cycaMoBO 6pallHO Boau A0 pa3paboTBa-
He Ha X196 Tun “gnabeTudeH”, ¢ MHOro
[o6pn xnebonekapHn kadectBa. To3u
xns6 e 6e3 MO, KoHcepBaHTU U ouBe-
Tutenu. Moxe ga ce KOHCymupa C npo-
hnnaktMuHa uen u e npefHasHauveH 3a
Xopa cTpajawm oT amabeTt, CbpAeyHO-
Cb0BY 3a60n1ABaHNA 1 3aTNbCTABAHE.

not been identified (C4:0 - C14:0). Long-
chain fatty acids are mainly represented
by palmitic (C16:0) and stearic acid
(C18:0).

Palmate acid varied from 8.08 g/100 g fat
in the bread with addition of linseed flour
and reaches values up to 9.63 g/100 g fat
of bread with added hemp flour, compared
to the control (10.61 g/100g fat).

Highest quantities of MUFA were
found in sample-3 (36.77 g/100 g fat), and
the lowest for sample-1 (22.12 g/100 g of
fat). Significant differences were found in
the content of oleic acid (C18: 1cis9) in
the four mixtures. The highest content
was in sample-3 (35,26 g/100 g fat) and
the lowest for sample -2 (19,00 g/100 g
fat).

In the PUFA spectrum, the highest
quantity in sample-1 (65.38 g/100 g fat)
was found and the lowest in the sample-3
(48.41 g/100 g fat). The content of the
linoleic (C18:2) acid was highest in the
control (56.39 g/100 g fat), respectively
the lowest for sample-1 (26.02 g/100 g
fat).

The highest content of linoleic (C18: 3)
acid is in sample-1 (39.32 g/100 g fat) and
in sample-3 was lowest (0.81 g/100 g fat).

With respect to w-3, the highest amount
was found in sample-1 with addition of
linseed flour (39.33g/100 g fat) and the
lowest in sample-3 with addition of hemp
flour (0.85g/100 g fat).

The use of rye flour with the
addition of linseed, hemp and sesame
flour leads to the development of bread-
type "diabetic" with very good bakery
qualities. This bread is free of GMOs,
preservatives and dyes. It can be
consumed for prophylactic purposes and
is intended for people suffering from
diabetes, cardiovascular disease and
obstruction.
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Knwo4yoBu Aymu: MacTHOKUCENUHEH
cbCTaB, xnNA6 Tmn ,anabetuyeH”, cbpaeyvHo-
Ccbo0BM 3a60159BaHMA

YBO/,
JleHeHOTO ceme (Linum usitatissimum)
e 3abenexuTesiHo, 3aloTo B Hero mma
BMCOKO CbAbpXaHWe Ha omera-3 MacTHU
KNCENUHWN, Ha BMIAaKHWUHU U APYrN YHUKan-
HW pacTuUTes/IHU CbeOUHEHUS, Hanpumep
nnrHaHn. To e 4yyfecHo 3a 34paBeTo Ha
CbpLETO M Ha XpaHocMmunarenHara cuc-
Tema, 3a yKpernsaHe Ha UMyHHaTa cucrte-
Ma, a CblLo 1 3a kocata. To Jopy MOXe
Ja Hamann HMBOTO Ha Xxonecrtepona u
€BEHTYa/IHO Ha KPBLBHOTO HasiAraHe npwu
HAKom xopa. B 100 g neHeHOo ceme ce Cb-
ObpxaT 42 g masHuHK, 29 g Bbrnexuapa-
T 1 18 g npoTeunH. JIeHeHOTO ceMe e Hali-
6oratMsAT WM3BECTEH XpaHWUTENeH WU3TOYHMK
Ha nurHanm (Correddu et al., 2015).
CycamoBoTO ceme  (Sesamum
Indicum) e 6orat M3TOYHWK Ha rossma
yacT OT BUTaMUHUTE W MUHepanuTte,
HeobxoaAMMK 3a noaabpxaHe Ha [06po
hm3nyecko 3gpasBe - mMen, MaHraH, kas-
UMiA, mMarHesuii, UUHK, Xensaso, dgocdop,
ButamnH Bl, ButamvH E n TpuntodiaH.
Bcekn OT TAX oOkasBa 6/1aroTBOPHO Bb3-
elicTBre BbPXY eAvH wnv Apyr opraH —
Hanpumep MeaTa obnekyaBa 6osikaTa ”
Bb3NasieHnsaATa, MarHesunsaT ce rpuxu 3a
cbpleyHata UK guxaTenHata cuctemu,
KaNUUAT U UMHKBT yKpensaT KOCTUTE W
npegnaseat OT ocTeornopo3a. Tpuntoda-
HBT € aMUHOKMCEe/IMHA BaXHa 3a CMHTe3a
Ha npoteuHuTe. B 100 rpama oT npoaykra
ce cbabpxar 74% oOT [gHeBHata pfosa
men, 31% ot marHesns n 35% oT Konu-
4yecTBOTO KaslLuin, HeObXxoaMMM Ha opra-
Hu3ma. OCBeH TsX, B CycaMOBOTO CeEMe ce
cbAbpXaT 2 W3KIUYATENHO BaXHW Be-
LecTsa, NpuHag/iexalm KbMm rpynata Ha
nnrHaHuTe (KOUMTO ce CbAabpXaT B JieHe-
HOTO CeMe ¥ KOUTO uMaT YyKpensaLiu,
NpOTUBOPAKOBU, MPOTUBOrbOUYHM N aHTU-
BMPYCHM CBOIiCTBa) - Ce3aMWH W casa-
MOJIMH. Te noaabpXxaT HUBOTO Ha Xosec-
Tepona Hucko (Souza et al., 2018).

Key words: fatty acid composition,
Ldiabetic*“-bread, cardiovascular disease

INTRODUCTION

Flax seed (Linum usitatissimum) is
remarkable because it contains high
content of omega-3 fatty acids, fiber and
other unique plant compounds, for
example lignans. It is great for the health
of the heart and the digestive system to
strengthen the immune system and also
for hair. It may even lower the level of
cholesterol and possibly blood pressure in
some people.

In 100 g of linseed contain 42 g of fat, 29
g of carbohydrate and 18 g of protein.
Flaxseed is the richest known dietary
source of lignans (Correddu et al., 2015).

Sesamum Indusum is a rich source
of most of the vitamins and minerals
needed to maintain good physical health -
honey, manganese, calcium, magnesium,
zinc, iron, phosphorus, vitamin B1, vitamin
E and tryptophan.

Each of them has beneficial effects on one
or another organ — for example, copper
relieves pain and inflammation,
magnesium takes care of the heart and
respiratory systems, calcium and zinc
strengthen the bone and protect against
osteoporosis. Tryptophan is an amino
acid important for protein synthesis. 100
grams of the product contains 74% of the
daily copper dose, 31% of magnesium
and 35% of the amount of calcium needed
by the body.

In addition, sesame seeds contain 2
extremely important substances belonging
to the group of lignans (which are
contained in linseed and which have
strengthening, anticancer, antifungal and
antiviral properties) - sesamine and
sazamolin. They keep the cholesterol
level low (Souza et al., 2018).
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KbM 34paBOCNOBHUTE MOM3N  Ha
CycamoBOTO CeMe cnajaT W 3aluTHUTE
My CBOWCTBa OT CBOGOAHM pagukanu (3a
KOUTO ce cmsATa, 4Ye ca OTroBOpPHM 3a
pasBMBaHe Ha pakoBW KIETKU) U CbAbP-
XaHneTto Ha (uTocTeposm, KoUTo ce
rpvxaT 3a CbpUEeTo M MMYHHaTa cucTema.
B 100 g cycamoBO ceme mma noyTtu 19 g
6enTbumHK, 13 g BbrNexuapatn n 48 g
MasHuHu (Korn, 2018).

KoHoneHoTo 6patHo (Cannabis) e
C Hal-BUCOKO CbAbpPXaHWe Ha BUTaMMH
E. ToBa e BuTamuH, KOWTO nomara 3a
nogobpsiBaHe Ha Koxara, cTumynupa gu-
3uyeckara M3LPBXIMBOCT M paboTocno-
COGHOCT, urpae BaxHa pons B ocopms-
HEeTO Ha VMMyHHaTa cuctema u (OyHKLMO-
HMpPaHeTo Ha pPenpoaykTuBHaTa cuctema,
oKasBa 6/1aronpusiTHO Bb3AENCTBME Bbp-
Xy paboTaTta Ha opraHUTe Ha 3PEHUETO U
(PYHKLMOHA/THOTO CHCTOSIHWE Ha CbPAEYHO-
cbgoBata M HepBHata cuctema. B 100g
NPOAYKT ce cbabpxar - 12 g masHuHu, 30
g OGentbunHu, 6 g BbIAEXUgpaTu.
EHepruiiHaTa cToiMHOCT e 254 kcal/100 g
npoaykT (Zajac et al., 2019).

BcAka 3bpHEHa CypoBMHA wuMma
CBOWTE XapakKTEpPHM KayecTBa M CbCTaB.
WM3non3eaHeTo U B x/1€60NpOM3BOACTBOTO
€ CbMNpPOBOAEHO C MO3HABaHETO Ha Te3n
KayecTBa M CbCTaB U HamMupaHe Ha nog-
XOAALL, TEXHOMOTMYEH PEXUM, C Orneq 3a
nonyyaBaHe Ha xns6 C xenaHu 34paso-
C/MIOBHW W  OPraHosenTUyHW KavecTBa
(Vangelov, 1999; Ayalew et al., 2006).
Mpon3BOACTBOTO Ha XN56 ¢ oyHKUMOHa-
HW CbCTaBKW, KaTO Pa3TBOPMMU N Hepas-
TBOPVMMMW BI@KHVHW, [(-TNHOKAHW, HeHacu-
TEHNW MAaCTHW KWUCESIMHW, MUHepan u
BUTAMUHM MOXE Aa urpae nosoxuTenHa
possi BbpXy 34paBeTo Ha MacoBUSI KOHCY-
MaTop, ako Te3un XpaHu ca NPON3BEAEHM C
HeOo6X0AMMOTO KavyecTBO M Ha [OCTbMHA
yeHa (Krachanova, 2000; Asp Nils-G et
al., 1983). CbBpeEMEHHUTE CTATUCTUYECKN
uscneaBaHnsa AokasBaT HenpekbCcHaTo
noBulaBaHe yectoTata Ha 3aT/bC-
TABaHeTO, AuabeTta, OHOKO/IOTUYHUTE U
CbpAeYHO-CbAOBUTE 3abonsBaHMsA. ToBa
Ha/ara NpousBOACTBOTO Ha 34paBOC/IOB-

The health benefits of sesame
seeds include its protective properties of
free radicals (believed to be responsible
for the development of cancer cells) and
the content of phytosterols that care for
the heart and the immune system. In 100
g of sesame seeds, there are almost 19 g
of protein, 13 g of carbohydrates and 48 g
of fat (Korn, 2018).

Cannabis has the highest content
of vitamin E. It is a vitamin that helps
improve  skin, stimulates  physical
endurance and fitness, plays an important
role in shaping the immune system and
the reproductive system, has a beneficial
effect on the functioning of the organs of
vision and the functional state of the
cardiovascular and nervous system. The
100g product contains: 12 g of fat, 30 g of
protein, 6 g of carbohydrates. The energy
value is 254 kcal/100 g of product.
Already in antiquity in China are described
for the first time in scientific treatises the
unigue beneficial properties of hemp
(Zajac et al., 2019).

Each grain has its characteristic

qualities and composition. Its use in
bread-making is accompanied by the
knowledge of these qualities and

composition and the finding of a suitable
technological regime with a view to
obtaining bread with desirable health and
organoleptic qualities (Vangelov, 1999,
Ayalew et al., 2006). The production of
bread with functional ingredients such as
soluble and insoluble fiber, B-glucans,
unsaturated fatty acids, minerals and
vitamins can play a positive role in the
health of the mass consumer if these
foods are produced in the required quality
and at an affordable price (Krachanova,
2000; Asp et al., 1983).

Contemporary statistical research has
shown a steadily increasing incidence of
obesity, diabetes, oncological and
cardiovascular disease.

This requires the production of healthy
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HW  XpaHW, KOWUTO wWMaT npeBaHTUBEH
epekT  BbpXy Te3n  3abonsBaHus
(Antonova et al., 2003).

KayecTBeHOTO ¥ KO/IMYECTBEHOTO
CbAbpXaHWe Ha MWHepasHW COMN BbB
BoZaTa OKa3Ba BNSHUE BbpXY KayecTBo-
TO Ha TecToTo. lMpu BnaraHe Ha 6egHa
OTKbM MMWHepasHu conu (Meka) Boga
TECTOTO ce pasfnvBa, a nNpu 6oratn Ha
MWHEpPa/THU CO/M Ce CcTdAra rayTeHa Ha
TectoTo (Haralampiev et al., 1970).

Xna6bT ce oT/mMyaBa C BUCOKa
6MoNorMyHa CTOMHOCT — He CbAbpXa
MO, KoHcepBaHTW, apomaTu3aHTu W
ougetTuTenu. XnabbT, XapakTepusmpaH
KaTto BMCOKOGENTbYeH Tun ,aunadbeTnyen”
N BWUCOKOEHEpPrMeH, ce oT/nyaBa C
oboraTeHo cbabpXaHue Ha GMONOrMYHO
aKTMBHW cy6cTaHuun: B-riokaHu, omera-6
MacTHW KUCEIMHW, MWKPO- M Makpoesie-
MEHTU, KaTO Kaslnii, Kaslunii, MaHraH, xe-
N530, Mepg, UWHK, CesleH, MarHesuin u
BUTaAMUHKM OT rpyna B. MukcbT OT Bna-
raHuTe bpaluHa ocurypsisa u HesameHVMu
aMUHOKUCENUHW:  NN3KH,  TpunToddaH,
XUCTUAMH, heHnnanaHmnH, NeBLUWH,
N30/1€BUWH, TPEOHWH, METUOHWH, B&UTUH U
apryHuH. locturHatuTe TEXHONOMUYHU
XapakTepucTkn ro onpefensat kato nog-
X04sl, 3a MpohWIaKTUYHO XpaHeHe,
KakTo 1 3a KOHcymartopuTte, cTpagawm ot
AnabeT, XpaHUTeNHW, CbpPAEYHO-CbO0BU
n apyrn 3abonssaHus. OyakBaHUTe Tepa-
neBTUYHN edekTn, B C/IeACTBME Ha NOBU-
LWEHOTO CbAbpXaHue Ha O6MOoMornyYHO
aKTMBHUTE cybcTaHumm B Xnsiba ca:

- HamanaeaHe  xonecteposna ¢
Hucka nabTHocT (LDL), 6e3 BnusiHne
BbpPXY XOflecTeposia C BUCOKA MBTHOCT
(HDC) wn Tpurnnuepmnante (CbpaeyHo
CbA0BM 3a60N5BaHUSA )

- MoBuwaBaHe T[NIOKO3HNUS  TOSe-
paHc Ha opraHu3ma (uabeT TUN 2)

- MoBywaBaHe aHTUTYMOPHUSA UMY-
HUTET 1 paguonpoTekuymsaTa (OHKoNorny-
HK 3a60ns1BaHNs)

- PegyunpaHe Ha TenecHaTa maca
(3aTnbecTSABaHE)

- AHTHokcmaaTeeH edekT (M3Bex-
[JaHe Ha cBOBOHNT e pajukaiu)

foods that have a preventive effect on
these diseases (Antonova et al., 2003).

The qualitative and quantitative
content of mineral salts in water affects
the quality of the dough. When mineral
water (soft) water is poured, the dough is
spilled, and in rich mineral salts the gluten
of the dough is tightened. (Haralampiev et
al., 1970).

Bread is of high biological value - it
does not contain GMOs, preservatives,
flavorings and colorants. The bread,
characterized as high-protein  type
"diabetic" and high-energy, is
characterized by enriched content of
biologically active substances: B-glucans,

omega-6 fatty acids, micro- and
macroelements such as potassium,
calcium, manganese, selenium,
magnesium and B vitamins. The mix of
the imported flour also provides
indispensable amino acids: lysine,
tryptophan,  histidine,  phenylalanine,

leucine, isoleucine, threonine, methionine,
valine and arginine. Achieved
technological characteristics define it as
suitable for prophylactic nutrition as well
as for consumers suffering from diabetes,
food, cardiovascular and other diseases.

The expected therapeutic effects due to
the increased content of biologically active
substances in the bread are:

e Reduction of low-density
cholesterol (LDL) without affecting high-
density cholesterol (HDC) and
triglycerides (cardiovascular disease)

* Increasing glucose tolerance of
the body (Type 2 diabetes)

e Increasing anti-tumor immunity
and radioprotection (Oncological
diseases)

« Weight reduction (Obesity)

« Antioxidant effect (Free radicals
release)
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- MoBvwaBaHe  vMMyHWTETA  Ha
opraHusma cpelly 6akrepumn u napasuTHU
NHhekymm

MpoyyBaHeTo BKIOYBA TpU Ba-
pvaHTa 3a MnoslydyaBaHe Ha 6enTbyHo-
oborateH xns6 ,Tmn gnabeTnyeH".

MATEPVAJT N METOON

M3non3BaHn MeToau 3a aHasIn3:

OpraHonenTrnyHa oLeHkKa

OpraHonenTuyHa OLEeHKa Ha W3Xop4-
HWTE CYPOBMHW — BBHLUEH BUZ, LBSAT, BKYC,
apomaTr (BAC15612-83). Pa3spaboTeHuTe
XNs160Be ca OLEHEeHW OpraHoNenTUyHo no
9-6anHata XepoHuyHa ckasna (Lim et al.,
2009).

BrnoxumunyHmn metoam

OnpepnenaHe Ha MaCTHOKUCENU-
HeH cbCTaB

EkcTpakumata Ha obwun nvnuan B
bpalwHaTta 1 x1a6a e usBbpLleHa no me-
Tofda Ha Bligh & Dyer (Can. J. Biochem.
Physiol., 1959), kato MeTWU/I0BUTE ecTepu
Ha MacTHuTe kucenuHu /[FAME/ ce aHanu-
3upart ¢ nomoLyTa Ha rasos xpomarorpad
Shimadzu-2010 (Kyoto, Japan), cHabaeH
C NNaMbyHO-OHWU3AUMOHEH [AETEKTOp U
aBTOMaTUYHa VHXEKLUMOHHa cucTema.

OnuTLT e NpoBefeH C YeTupu ce-
pumn xNa6: KOHTpONa ChabpXalla PbXeHo
6pawHo, npoba-1 cbabpxalia pPbXEHO
6palwHo 1 gobaska Ha 6pallHO OT NeHeHO
cemMe, npoba-2 C y4yacTUETO Ha PBLXKEHO
6palwHo n nobaBka Ha KOHOMNEHO 6pallHO
n npoba-3 C yyacTMeTO Ha pPbXEHO
6palwwHo 1 gobaska Ha cycamoBo 6pallHo.
Kato cTpykTypo-onpegensiia fobaska e
pobaBeH 2 g rnyteH. OnpegeneHo e
CbAbPXKaHNETO Ha MacCTHUTE KUCESIMHWN B
yeTMpuTE MUKCa U xN1a6a c nomowyTa Ha
rasoB xpomarorpady Shimadzu - 2010.

HanpaseHa e npegsaputenHa nog-
rOTOBKA Ha cyxara pbXeHa 3aksBacka U
cyxus rnyTeH kato ce 3anusat ¢ 30 ml
Boga ¢ temnepatrypa 38 °C u ce octaBAT
ha ce pa3steBopAT 3a 10 MuHyTU. Pepmen-
Tauusita e npoeefeHa B TepmocTar 3a 20
MUHYTK npu 36 °C, npemecBaHe n ep-
MeHTauma 3a 30 MuHyTn. OKOHYaTenHara
pepmeHTauns e 80 MUHYTU. N3nnyaHeTo
e nposegeHo 3a 50 muHyTn npn 200 °C.

* Enhancement of the immune
system against bacteria and parasitic
infections

The study included three variants
for the production of protein-enriched
"diabetic" bread.

MATERIAL AND METHODS

Analytical methods used:

Organoleptic assessment

Organoleptic evaluation of the raw
materials — appearance, colour, taste,
aroma (BDS15612-83). The breads
developed were organoleptically
evaluated on the 9th Bald Hedonic Scale
(Lim et al., 2009).

Biochemical methods

Determination  of
composition

Extraction of total lipids in the flour
and the bread was made by the method of
Bligh & Dyer (Can. J. Biochem. Physiol.,
1959), such as methyl esters of fatty acids
[FAME/  analyzed using a gas
chromatograph Shimadzu-2010 (Kyoto,
Japan ) equipped with a flame ionisation
detector and an automatic injection
system.

The assay was performed with four
sets of bread: Control containing rye flour,
sample 1 containing rye flour with the
addition of linseed meal, proba2 featuring
rye flour and supplemented with hemp
flour and sample 3, with the participation
of rye flour and addition of sesame flour. 2
g of gluten are added as a structurally
determining additive. It is determined the
fatty acid content of the four mixes and
the bread by means of gas
chromatographic analysis (Shimazu 2010).

fatty acid

Pre-conditioning of dried rye kernel
and dry gluten was made by pouring with
30 ml of water at 38 °C and allowed to
dissolve for 10 minutes. The fermentation
is carried out in a thermostat for 20
minutes at 36 °C, mixing and fermentation
for 30 minutes. The final fermentation is
80 minutes. Baking is done for 50 minutes
at 200 °C.
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PE3YJITATN N OBCBXAJAHE RESULTS AND DISCUSSION

MacTHOKMCeNMHHMA  npodnn  Ha The fatty acid profile of the input
BNoXeHnte 6pawHa e nokasaH Ha | flouris shown in Table 1.
Tabnuua 1.

Tabnuua 1. MaCTHOKMUCENNMHEH CbCTaB Ha U3XoaHUTe 6pawHa (g/100 g ma3HuHa)

Table 1. Fatty acid composition of the output flours (g/100 g fat)

MacTHOKncennHeH PbxeHo JleHeHo KoHoreHo CycamoBO
npodoun 6pallHo 6pallHo 6paLlHo 6paLlHo
Fatty acid composition Rye Linseed Hemp Sesame
flour flour flour flour
SFA
C-16:0 16,28 6,54 6,17 8,89
C-18:0 0,83 5,81 2,07 5,18
MUFA
C-16:1t9 0,18 0,03 0,03 0,03
C-16:1c9 0,24 0,13 0,11 0,12
C-18:1c9 16,85 26,08 7,44 38,73
PUFA
C-18:2 56,38 14,19 57,72 44,81
aC-18:3 4,95 45,38 18,23 0,32
3 SFA 18,15 13,08 9,64 14,85
> MUFA 20.36 27,30 8,95 39,96
% PUFA 61,49 59,62 81,40 45,19
3 C-18:1cis-FA 0,97 0,25 0,83 0,23
n-3 5,01 45,38 19,62 0,36
s n-6 5648 14,21 61,77 44,83
5 n-6/3n-3 11,27 0,31 3,15 122,83

Mo oTHoweHMe Ha SFA e ycTaHo-
BEHO Hali-BMCOKO KO/IMYECTBO B PBXEHO-
To 6pawHo (18,15 g/100g masHMHA),
pPecnekTMBHO 2 NbTW HaW-HUCKO NpU KO-
HoMeHoTO 6pawHo (9,64 g/100g masHu-
Ha). JlunceBar KbCOBEPEXHM U cpepn-
HOBEPWKHN MacTHK kucenuHn (C 4:0 go
C 14:0). EguHCTBEHMA NpeacTaBuTeN €
nanmuTuHoBata kucenvHa (C  16:0),
UNATO KOHLUEeHTpauua e ¢ 2,5 nbtn no-
HUCKa B JIEHEHOTO, KOHOMNEHOTOo, cycamo-
BOTO W C/TbHYOr/1I€40BOTO 6palHo B
CpaBHeHMe C pbXeHoTo. o oTHoWeHwue
Ha MUFA Hali-BMCOKO € KO/INYECTBOTO UM
B CycamoBOTO 6OpawHo (39,96 g/100g

With regard to SFA, the highest
amount of rye flour (18.15 g/100g fat),
respectively 2 times the lowest in hemp
flour (9.64 g/100g fat), was found.

There are no short-chain and medium-
chain fatty acids (C 4:0 to C 14:0). The
only representative is palmate acid
(C 16:0), which is 2.5 times lower in
linseed, hemp, sesame and sunflower
meal than in rye.

In terms of MUFA, the highest amount is
in the sesame flour (39.96 g/100g fat)
and 4.5 times lower in hemp flour (8.95
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Ma3HWHa), a pecnekTuBHo ¢ 4,5 NbTK no-
HUCKO € NpW KOHOMeHOTo 6palHo (8,95
0/100g ma3HuHa). Mo OTHOLWEHNEe CbabP-
XaHneTto Ha oneuHoBata (C 18:1) kuce-
NHa Haii-BMCOKO e CbhabpxaHueTo U B
cycamMoBOTO 6paluHo (38,73 g/100g mas-
HWHA), PECNEKTUBHO NO-HUCKO C 5 NbTU €
KO/IMYECTBOTO MPU KOHOMEHOTO OpallHOo
(7,44 ¢/100g ma3HuMHa). Mo oTHOoLeHue
Ha cbAbpxaHueTo Ha nuHonosata (C
18:2) kucenuHa — Haii-BUCOKO € CbAabp-
aHueTo U B KOHONeHoTo 6patHo (57,72
0/100g mMa3HuMHA), PECNEKTMBHO C 4 NMbTU
MO-HUCKO € KOJINYEeCTBOTO Mpu SIEHEHOTO
6pawHo (14,19 g/100g masHuHa). dpyru-
Te bpawHa 3aemar MeXAUHHO MACTO. Mo
OTHOLLIEHME Ha CbAbPXaHWETO Ha JIMHO-
nexosata (C 18:3) kucenmHa B Hain-Bmco-
KO CbAbpXaHWe e YCTaHOBEHO B SIEHEHO-
TOo 6pawHo (45,38 g/100g MasHuHa), a
npv CABHYOMNEAOBOTO OpalWHO € Haii-
Hucko (0,05 g/100g masHuHa). o OTHO-
weHne Ha PUFA Hail-BUCOKO € KOoMu-
4yecTBOTO B KOHOMNEHOTO GpawHo (81,40
0/100g ma3HuMHa), a ¢ 1,8 NbTU NO-HUCKO
npu cycamoBoTO 6paliHo (45,19 g/100g
Ma3HWuHa). o oTHOLWeHNEe Ha W-3 Hal-BU-
COKO e KOMIMYeCTBOTO B J/IEHEHOTO 6palu-
HO (45,38 g/100g Ma3HWHa), pecnekTMBHO
€ 9 MbTU NO-HUCKO MPU PbXEHOTOo BpaLu-
Ho (5,01 g/100g ma3HuHa). Apyrute 6paLu-
Ha 3aeMar MeXAWHHO MACTOo. Mo OTHO-
LWeHNe Ha w-6 HaN-BUCOKO e KOSIMYeCTBO-
TO B KOHOMEHOTO 6pawHo (61,77 g/100g
Ma3HWHa), a Npu fIeHeHoTo b6pallHo e 4
NbTW No-Hucko (14,21 g/100g masHuHa). Mo
OTHOLUEHME Ha w-6/w-3, Hali-BNCOKO € Ko-
IMYECTBOTO B C/TBHYOIIEA0BOTO GpallHo -
912,85, a Hali-HACKO nNpW JIEHEHOTO
6pawHo - 0,31, KOeTo CbOTHOLUEHNEe ce
cpewa camo npu puoute. CboTHOLLEHWE-
TO W-6/w-3 Npu sieHeHoTo 6pallHo e
0,31, koeto e ¢ 36 NMbLTN NO-MasIKO OT
TOBa Npu PbXeHoTo 6paluHo - 11,27. CboT-
HOLLEHMETO w-6/w-3 NPV KOHONEHOTO Gpatu-
Ho e 3,15, KoeTo e ¢ 3,6 NbTU NO-Masiko OT
TOBa MpW PbXEHOTO 6paluHo - 11,27.

MacTHOKMUCE/IMHEH  CbCTaB  Ha
xns6a (g/100g masHWHA) e oTpaseH Ha
Tabnuuya 2.

g/100g fat).

The content of oleic (C 18:1) acid is also
highest in the sesame flour (38.73 g/100g
of fat), respectively 5 times the quantity of
hemp flour (7.44 g/100g fat).

With respect to the content of linoleic
(C18:2) acid, the highest content is in
hemp flour (57.72 g/100g fat), 4 times
less is the amount of flax flour (14.19
0/100g fat).

Other flours occupy an intermediate
place. With regard to the content of
linoleic acid (C18:3), the highest content
is found in flax flour (45.38 g/100g fat),
and in sunflower flour is the lowest (0.05
0/100g of fat).

In terms of PUFA, the highest amount of
hemp flour (81.40 g/100g fat) and 1.8
times lower for sesame flour (45.19
0/100g of fat) is highest.

In terms of w-3, the highest amount of
flax flour (45.38 g/100 g of fat) and 9
times lower in rye flour (5.01 g/100 g of
fat) is the highest.

Other flours occupy an intermediate
place. In terms of w-6, the highest
amount is in hemp flour (61.77 g/100g
fat), and flax flour is 4 times lower (14.21
0/100g fat).

In terms of w-6/w-3, the highest amount
of sunflower meal is 912.85, and the
lowest for flax flour - 0.31, which is only
found in fish.

The w-6/w-3 ratio of flax flour is 0.31,
which is 36 times lower than that of rye
flour - 11.27. The w-6/w-3 ratio for hemp
flour is 3.15, which is 3.6 times less than
that for rye flour - 11.27.

The fatty acid composition of the
bread (g/100g of fat) is reported in Table
2.
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Tabnuua 2. MacTHOKMUCENIMHEH CbCTaB Ha 6enTbyHOO6orateHma xns6 (g/100g

Ma3HNHa)
Table 2. Fatty acid composition of the protein-enriched bread (g / 100 g fat)
KoHTpona Mpo6al Mpo6a 2 Mpo6a 3
(pbXXEHO (pbXXeHOo (pbXXEHO (pbXXEHO
6paLluHo +/1IEHEHO +KOHOMEeHOo +CycamoBO
MacTHOKMCENVHEH +2 g rnyTeH) 6paLlHo) 6paLlHo) 6paLlHo)
npocpun control sample 1 sample 2 sample 3
Fatty acid (rye flour (rye flour (rye flour (rye flour
composition +2 g gluten) +linseed +hemp + sesame
flour) flour) flour)
SFA
C-16:0 10,61 8,08 9,63 9,37
C-18:0 2,50 3,71 2,49 4,52
MUFA
C-16:1c9 0,75 0,33 0,63 0,31
C-18:1c9 24,49 20,48 19,00 35,26
C-18:1cl1 1,04 1,13 1,00 0,99
C-20:1cl1 0,62 0,77 0,52 0,51
PUFA
C-18:2 56,39 26,02 55,05 47,49
aC-18:3 2,08 39,32 8,57 0,81
> SFA 14,35 12,50 13,49 14,82
> MUFA 27,01 22,12 21,36 36,77
> PUFA 58,64 65,38 65,15 48,41
> C-18:1cis-FA 0,43 0,39 0,51 0,27
2 n-3 2,10 39,33 8,95 0,85
s n-6 56,44 26,05 56,14 47,53
> n-6/>n-3 26,92 0,66 6,27 56,07

Mo oTHoweHne Ha SFA Hali-Buco-
KO e KonmM4yecTBoTo UM B npoba 3 (14,82
g/100g mMasHuHa), a Hail-HMCKO Npu Mpo-
6a 1 (12,50 g/100g mMa3HuHa). Jlnnceat
KbCOBEPEXHN U CpefiHOBEPVIXHU MAacTHU
kncenuHn (C4:.0 go C14:0). HuBoTO Ha
naimMmTuHoBaTa kmcenmHa (C16:0), e ¢
2,53 nyHKTa no-Hucko B npoba-1 (8,08
0/100g masHMHa), B CpaBHEHUE C KOH-
Tponata (10,61 g/100g ma3HuHA). [lo
OoTHoweHne Ha MUFA Haii-BUCOKO €
KonunuyectsoTo B npoba 3 (36,77 g/100g
Ma3HWHa), a Hali-Hucko ¢ 1,7 mbTu npu
npoba 2 (21,36 g/100g masHuHa). Mo
OTHOLLIEHME CBbAbPXAHUETO Ha OJIeMHO-
BaTta kucenuHa (C18:1) Hali-BUCOKO CbAbp-
XaHvue e yctaHoBeHOo B npoba 3 (35,26
g/100g Ma3HMHA), PECMNEKTUBHO Hali-HNCKO
¢ 1,8 nbTn € KOMYeCcTBOTO Npu npoba 2

With respect to SFA, the highest is
the quantity in sample 3 (14.82 g/100g
fat), and the lowest for sample 1 (12.50
g/100g of fat). There are no short-chain
and medium-chain fatty acids (C4:0 to
C14:0). The palmate acid level (C16:0) is
2.53 points lower in sample-1 (8.08
g/100g fat) compared to the control
(10.61 g/100g fat).

For MUFA, the highest amount in sample
3 (36.77 g/100g fat) was highest, and 1.7
times lower for sample 2 (21.36 g/100g
fat). For the oleic acid content (C18:1),
the highest content was found in sample
3 (35.26 ¢/100g fat), respectively the
lowest of 1.8 times the quantity in sample
2 (19.00 g/100g fat).
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(19,00 ¢/100g masuHa). Mo OTHOoLweHue
Ha CbAbpXaHWeTO Ha JIMHoJs0BaTa
(C18:2) kncenuHa ¢ Hai-BUCOKO CbObp-
XaHvne e koHTponata (56,39 ¢/100g
Ma3HWHa), pecnekTMBHO Hal-HMCKo ¢ 2,16
MbTW € KONNMYecTBoTO Npu npoba 1 (26,02
0/100g Ma3sHuHa). Mo OTHOLLEHUE Ha Cb-
ObpxaHneTo Ha nnHoneHosarta (C 18:3)
KMCENMHA B HaM-BMCOKO CbAbpXaHue e
KOHCTatupaHo B npoba 2 (39,32 g/100g
Ma3HMHa), a B nNpoba 3 e HaW-HUCKO C
48,5 nbtn (0,81 g/100g MasHuHa). o
oTHoweHve Ha PUFA Hali-BUCOKO €
KonnyectsoTo B npoba 1 (65,38 g/100g
Ma3HWHa), a Hai-Hucko ¢ 1,35 nbTu npu
npoba 3 (48,41 ¢g/100g masHuHa). Hai-
BMCOKO € KOJIM4eCTBOTO Ha w-3 B npoba
1 (39,33g/100g ma3HuMHA), a ¢ 46,3 NbTU
Hali-Hucko npu npoba 3 (0,85 g/100g
Ma3HuHa). o oTHOWeHMe Ha w-6 Haii-
BMCOKO € KOMWYeCcTBOTO B KOHTponaTa
(56,44 g/100g mMa3HuHa), a ¢ 2,16 nNbTU
Hali-Hucko e npu npoba 1 (26,05 g/100g
Ma3HuHa). o oTHOoWeHne Ha w-6/ w-3
Hai-BMCOKO € CbOTHOLUEHNETO B npoba 3
(56,07), a Hail-HMUCKO € 85 MbTU NO-MasIko
npu npoba 1 (0,66). B cpaBHEHNE C KOH-
TposaTa, KbAETO yyacTBa pPbXeHO 6pall-
HO 6e3 gobaBka Ha BWCOKOMPOTEUHOBO
6palHO CbOTHOWEHMETO W-6/w-3 e
26,92 1 e ¢ 41 NbTM NO-BUCOKO OT npoba
1- 0,66 (pbXeHo+neHeHO 6paLlHo).

N3BOAN

> BkntouBaHETO Ha BUCOKOGENTbYHU
OpallHa KbM pPbXEHO, BOAW A0 YyBesuua-
BaHe Ha CbAbPXaHWETO Ha Ma3HWHWU U Npo-
TEVHU, KaKTO W eHepruiiHata CTOMHOCT 3a
CMeTKa Ha BbraexmgpaTHata KOMMOHEHTa,
KOeTO 1 onpefenst kato 34paBOC/IOBHU U
NoMe3HN 3a YOBELLKNS OPraHU3bM.

> Ko/imuecTBOTO Ha NOMHEHACUTEHM
MaCTHW KUCEeNUHW B NOJyYeHuTe Xx1s60Be
ce yBenunyaBa 3HauuTesiHo (0T 4 1o 6 NbTn),
cnpsAMO  KOHTponata Ha  6enTbuHo-
oborateHuTe x/15160B€ C SIEHEHO 1 KOHOMEHO
6paLLHo.

> EkcnepuMeHTasIHO e [oKasaHo, ue
CbAbPXKAHMETO Ha W-3 MAacCTHUTE KUCENNHM
B x1si6a C KOHOMeHo 6pallHo HapacTea 4
NbTU, a B X/1596a ¢ NIeHeHo 6pallHo 19 NbTy,

With respect to the content of the highest
content of linoleic (C18:2) acid, the
control (56.39 g/100g fat), respectively, is
2.16 times lower than sample 1 (26.02
0/100g fat).

Concerning the content of linoleic acid
(C18:3) at the highest content, it was
found in sample 2 (39.32 g/100g of fat)
and in sample 3 was 48.5 times lower
(0.81 g/100g fat).

With respect to PUFA, the highest
amount in sample 1 (65.38 g/100g fat) is
highest, and 1.35 times lower for sample
3 (48.41 ¢g/100g fat). Highest is the
amount of w-3 in sample 1 (39.33g/100g
fat) and 46.3 times the lowest in sample 3
(0.850/100g fat).

With respect to w-6, the highest amount
in the control (56.44 g/100g fat) and 2.16
times the lowest in sample 1 (26.05
0/100g fat). With respect to w-6/w-3, the
ratio of sample 3 (56.07 g/100 g fat) is
highest, and the lowest by 85 times less
for sample 1-0.66. Compared to the
control, where rye flour without high-
protein flour is added, the w-6/w-3 ratio is
26.92 and is 41 times higher than sample
1-0.66 (rye + linseed flour).

CONCLUSIONS
> Incorporation of high protein flour
into rye leads to an increase in fat and
protein content, as well as an energy
value at the expense of the carbohydrate
component, which determines them as
healthy and beneficial to the human body.

> The amount of polyunsaturated
fatty acids in the breads obtained
increased significantly (4 to 6 times)
compared to the control of protein-
enriched loaves of flax and hemp flour.

> Experimentally, the omega-3 fatty
acid content of hemp flour increased 4
times, and in flax flour 19 times the
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CMNpsIMO KOHTponaTa.
> KonuyectBoTo Ha eceHumanHuTe
-6 MacCTHW KucesiMHK B XxN1siba C JIeHeHo
6pallHo ce yBenunyasa 6 NbTw.

> CbOTHOLLEHHATa Ha w-6/w-3
MacTHUTE KUCENUHN B Te3n xNsi6oBe ca CbC
cToliHocTn nog 5,00, KOeTo O3Ha4aBa, 4e
NpoAyKTUTE Ca C HUCBHK PUCKOB (hakTop 3a
YOBELLKOTO 3/paBe.

> C paspaboTBaHETO Ha HOBUTE
AbAroTpaiHo  cbxpaHumy  xns6ose  ca
NMOBULUEHN Bb3MOXHOCTUTE Ha OUETUYHOTO
" nNpognIakTUYHO-TIe4e6HO  XpaHeHe.
BknouBaHeTo Ha paspaboTeHuTe BUAOBE
XNs6 B €XegHEBHOTO XpaHEHe Ha 4oBeka
Cb3/aBa YC/I0BMA 3a HamasigBaHe Ha pucka
OT pas3/imuHM 3abonsiBaHWS, KakTo M 3a
nogabpxaHe Ha [0Obp  34paBOC/IOBEH
craryc.

control.

> The amount of essential omega-6
fatty acids in flax flour is increased 6
times.

> The w-6/w-3 fatty acids ratios in
these breads are below 5.00, which
means that products have a low risk factor
for human health.

> The development of new long-
lasting breads has increased the
possibilities of dietary and prophylactic-
curative  nutrition.  Incorporating the
developed bread types into the daily diet
of humans creates conditions for reducing
the risk of various diseases as well as
maintaining good health status.
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PE3IOME

CratusiTa npegcrtaBs pesynratuTe
OT u3cnefBaHe, UMallo 3a 3ajada pga
OLEHN CBLCTOSHMETO Ha O06GEeKTUTE Ha
WHAYyCTpUanHa cobCTBEHOCT B Bbarapus
M CcBbp3aHaTta C TsX 3asBWTesicka aKTUB-
HOCT. HanpaBeH e aHa/iM3 Ha WHCTUTY-
LUMoHasHaTa pamka (CTPYKTypu U Hopma-
TMBHa 6a3a) 3a pasBuUTUE Ha MHAYyCcTpuan-
HaTa COOCTBEHOCT M 3asiBUTE/ICKaTa aKTUB-
HOCT. M3BbpLUEH e npernes Ha topuau-
YyeckMTe acnekTu, CBbP3aHN CbC 3aluTa-
Ta Ha WHTenekTyasiHaTa COGCTBEHOCT,
KOMTO B CTpaHaTa HW ca KpaliHO C/IOXHW,
a MoHsiKora 1 NPOTUBOPEYUNBM.

MpoyyBaHeTo npeAcTaBs [egHa
TOYKa OTHOCHO TOBa, AOKOJIKO € pasButa
3asBuTeNCKaTa akTMBHOCT B bBbarapus,
KOUW ca OCHOBHWUTe OGapvepu npeg Hes,
KakBM ca MbTuliaTa 3a MOBMLIABAHE Ha
3asBuTe/IcKaTa akTMBHOCT B KpaTKOCpO-
YeH 1 Ob/ITOCPOYEH acnekT.

Knwo4yoBu Aaymu:  UHTesekTyasiHa
COBCTBEHOCT, MHAYCTpMasiHa COGCTBEHOCT,
naTeHT, 3adaBUTesICKa akKTUBHOCT

JEL: M21
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SUMMARY

The article presents the results of a
study aimed at assessing the state of
industrial property in Bulgaria and related
applicant activity.

The institutional framework (structures
and legal framework) for the development
of industrial property and applicant activity
has been analyzed. The legal aspects
related to the protection of intellectual
property have been reviewed, which in
Bulgaria are extremely complex and
sometimes controversial.

The study presents perspectives on
the extent to which applicant activity has
developed in Bulgaria, what are the main
barriers to it, what are the ways to
increase applicant activity in the short and
long term.

Key words: intellectual property,

industrial property, patent, applicant
activity
JEL: M21
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YBO/,

B ycnosusta Ha uHaycTpuasiHa pe-
BOJIIOLMA 1 BYPHO pa3BuUTUE Ha HaykaTa u
TEXHONOorMMTE NHTENeKTyanHara coberse-
HOCT ce 060cob6siBa KaTto HOB BufA COO6-
CTBEHOCT C MHOM0 AUHAMUYEH MeXAay-
oupmeH TpaHcdep. BbnpochT 3a cob6-
CTBEHOCTTa BbpXYy MPOAYKTUTE Ha TBOP-
Yyeckus TPyA Ha 4oBeka, HOBUTE TEXHU-
YEeCKM peLleHns U n306peTeHns n3mckea
CBOEBPEMEHHO pelleHne, 3a fJda ce
n3berHe c6bCHKA Ha WHTEpPEecU Mexay
npoussoguTeniTe un cb3gatenure Ha
HoBOCTW. [Mpo6nembT CbC 3awurara u
N3MON3BaHETO Ha WMHTeNekTyasHara cob-
CTBEHOCT € MNPUOPUTET KakTo Ha oThes-
HUTE ObpXaBw, Taka U Ha peamua mexay-
ObpXaBHN JOrOBOPY 1 cnopasyMeHust. Te
HEMpPeKbCHATO YCHLBBLPLUEHCTBAT MpaBHa-
Ta cuctema 3a 3akpuia Ha 06eKkTuTe Ha
WHTE/IeKTyasTHa CO6CTBEHOCT.

HopmaTMBHOTO  perynupaHe Ha
06EKTUTE Ha UHTE/EeKTyasTHa CO6CTBEHOCT
BoAn Havasnoto cu ot XVII Bek, karto
npeanocTaBknTe 3a ToBa ca fBe rpynu:

- FOpugnueckn  npegnoctaBkn -
ronsiMa yacT OT pasBUTUTE B MPOMULLIEHO
OTHOLWIEeHMe ToraBa CTpaHu ca npuenu
nateHTHU 3akoHun - 1624 r. (CtaTyT Ha
MoHononute - BenukobputaHus), 1790 r.
(MaTeHTeH 3akoH Ha CAL), 1791 .
(MaTeHTeH 3akoH Ha ®paHuyusa), 1870
r.(MaTeHTeH 3akoH Ha Pycwus), 1877r.
(MaTeHTeH 3akoH Ha [epmaHus) u ap.
MoBeyeTo eBPONECKN CTPaHM A0 Kpas Ha
XIX Bek npuemart 3akoHu B obnactra Ha
nsobpeteHmsata u gpyrm obractu Ha
WHTEe/IeKTyasiHaTa COBCTBEHOCT.

- ikoHOMM4Yeckn npepnocTtaBkum —
3anoysar C MpUKIOYBaHE Ha eTana Ha
cBoboAHaTa KOHKYpPeHUMs W nosiBaTa Ha
MOHOMOMUCTUYHATA  KOHKYPEeHLMs  Ha
nazapa. 3a ga Cu OCUrypsT KOHKYpEeHTHa
no3vuusi 1 yBesiMdYaBaHe Ha nasapHUsi
OAn,  MKOHOMUYeckute  cybekTn  ce
HYXOasT OT BHeApsiBaHe M W3MNoJsi3BaHe
Ha 3HAYUMU KOHKYPEHTHM NpeauMmcTBa.
TakoBa NpPeaVMCTBO € U3MOJSI3BAaHETO Ha
Hali-HOBUTE HayUYHO-TEXHNYECKU NOCTMXE-

INTRODUCTION

In the context of the industrial
revolution and the rapid development of
science and technology, intellectual
property stands out as a new type of
property, with a very dynamic
intercompany transfer. The issue of
ownership of the products of creative work
of human, new technical solutions and
inventions requires a timely solution to
avoid conflicts of interest between
producers and innovators.

The problem of the protection and use of
intellectual property is a priority for both
individual states and a number of
international treaties and agreements.
They are constantly improving the legal
system for the protection of intellectual

property.

The legal regulation of intellectual
property objects dates back to the
seventeenth century, with two groups of
prerequisites:

- Legal prerequisites - most of the
industrially developed countries passed
patent laws at that time - 1624 (Statute of
Monopolies - Great Britain), 1790 (United
States Patent Law), 1791 (French Patent
Law), 1870 (Patent Law of Russia), 1877.
(German Patent Law) and others.

Most European countries by the end of
the nineteenth century adopted laws in
the field of inventions and other areas of
intellectual property.

- Economic prerequisites - they
began with the end of the free competition
phase and the emergence of monopolistic
competition in the market. In order to
secure a competitive position and
increase the market share, economic
operators need to implement and take
advantage of significant competitive
advantages. Such an advantage is the
use of the latest scientific and
technological developments. They are
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HUA. Bbpxy TAX ce Hanara nateHTeH

MOHOMOJ (M3KNHUNTETHO NPaBo).
dakTopuTe, CTUMYy/MpallM passu-

TMETO Ha NNLEeH3NOHHaTa TbProsus, ca :

- O60ocobsiIBAaHETO HA HayyHUTE U3-
cnefBaHvs B CaMOCTOSAATE/IEH CTOMaHCKM
oTpacwbr;

- HenpekbcHaTOTO  yBE/MYaBaHe
Ha pasxoguTte 3a u3cnepgosaresicka fei-
HOCT, KOETO MnpaBu OCbLLECTBABAHETO Ha
Hay4yHW uscnenBaHUs BbB BCUMYKM obnac-
TW Ha YOBELLKOTO NO3HAHWE MpaKTUYecKu
HEBB3MOXHO. EguHcTBEHO KunTaii, CALL n
Pycusa ca cTpaHu, kouMTO MoraT ga cu
MO3BOJIAT OCbLUECTBABAHE HA Hay4HU W3-
cnefBaHuns B MOYTU BCUYKN HanpaB/ieHns.

- Bucokata HeonpegesneHocT Ha
KpaiHuTe pesyntatm W PUCKLT  OT
Heycnexu Npu Hay4yHu uscnenBaHus, Koe-
TO 0bukHOBeHO e okosio 90 %. OT ocTa-
Hasite 10 % epgga nonoBuHaTa Hamupar
peanm3auns Ha KpamHUsA NpoaYyKT.

OcHoBHa 3ajaya Ha uscnenBaHeTo
e jJa ce cbbepe wuHchopmauuma 3a Cu-
Tyauusita B Bbarapus ot rnegHa To4ka Ha
06EeKTUTE Ha NHAYCTprasiHa CO6CTBEHOCT.

OcHoBHaTa uen ©6e pa ce
uscnefBa CbCTOSHMETO Ha 06ekTUTE Ha
NHAYCTpUasiHa COBCTBEHOCT U 3asBuUTeN-
CKka aKTMBHOCT B bbarapus u Ha Tasu
6asa fa ce o4yepTasaT nepcnekTuBuTe 3a
TAXHOTO pasBuTMe. 3a NnocTuraHe Ha Taka
AehvHmpaHaTta uen e Heo6xoaMmMo aa ce
cbbepe u aHanusupa wHdopMauma B
HSIKOJIKO Hacokn. Ha NbpBO MACTO, Aa ce
nonyyn npeacTaBuMTENIHA KapTMHa Ha
cuTyauusitTa OT [/legHa Touyka Ha ToBa
KakBa € MHCTyLMoHasiHaTa paMka Ha npo-
Leca v KakBo € HMBOTO Ha KOMMNETEHTHOCT
Ha OCHOBHMUTE y4YacTHULM B TbproBusta c
JIMLUEH3NOHHN  npoayktu. Ha  BTOpoO
MSICTO, U3cneABaHeTo TpsibBa ga 06xBa-
LA 06EeKTUTE Ha MHTENEeKTyasIHa cob6CTBe-
HOCT C Hay4HO-TEXHUYECKM XapakTep, a
WMEHHO: NaTeHTHW n306peTeHus, nones-
HAW MoAenu, NPOMWLWINEH AW3aiiH, reo-
rpadocky HaMMeHOBaHWs, TbProBCKM Map-
K/ 1 pasninyH1 COPTOBE pacTeHns U Nopo-
OV XXMBOTHW.

Ha TpeTo MsCTO e HeobxoaMmo aa

subject to a patent monopoly (exclusive
right)

The factors that stimulate
development of licensed trade are:

- Separation of research into an
independent business sector;

the

- Continuous increase in research
costs, which makes it practically
impossible to carry out research in all
areas of human knowledge.

Only China, the USA and Russia can
afford to carry out research in almost all
areas.

- There is a high uncertainty of the
end results and the risk of failure in
research, which is usually around 90%.
Of the remaining 10%, only half of them
find a realization of the end product.

The main task of the present
research is to collect information about
the situation in Bulgaria from the point of
view of the industrial property objects.

The main objective was to study
the statute of industrial property objects
and applicant activity in Bulgaria and to
outine  the  prospects for their
development on this basis. In order to
achieve this goal, it is necessary to collect
and analyze information in several
directions.

First, to get a representative picture of the
situation in terms of what the institutional
framework of the process is and what the
level of competence of the main
participants in the trade in licensed
products is. Secondly, the research
should cover the intellectual property
objects of scientific and technical nature,
namely: patent inventions, utility models,
industrial design, geographical names,
trademarks and various plant and animal
varieties.

Thirdly, it is necessary to study the
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ce npoy4n MACTOTO, KoeTo 3aeMa bbsra-
pvsi B CBETOBHUS Nasap Ha nuueH3un. Tyk
TpsbBa Aa ce U3SACHAT npobnemuTe npu
paspaboTka M npogaxba Ha pas/IMyHU
TEXHO/OMMN 1 Aa ce npeasioxar Mepku 3a
peLlaBaHeTo MM.

MATEPVAJT U METOOU

Taka oyepTaHWTe HACOKM Ha WUHTe-
pec onpegensit 1 OCHOBHUTE U3C/iefo-
BaTe/ICKM 3a4auML:

3agava 1. Ja ce OueHM WHCTUTY-
uuoHasHaTa pamka B bbnarapus no otHo-
WEeHNe Ha WHTeNekTyasHata cobcTBe-
HocT. OueHkaTa nma fBa acnekra: kou ca
opraHmsauuMmMTe U BeJOMCTBaTa aHraxu-
paHn NpsiKo UM KOCBEHO CbC 3almTa Ha
WHTE/IeKTyasiHaTa COOGCTBEHOCT, B 4acT-
HOCT Ha MHAyCTpuasHaTa COOGCTBEHOCT U
KakBa € OTHOCMTeNHara 4YMCNEHOCT Ha
nepcoHana, pabortewy, Tam. Ha cnegsawuo
MACTO € HeobxoAMMO pJa ce nosayuu
UHopMaums 3a HMBOTO Ha KOMMETEeHT-
HOCT Ha CbLUuS.

3agava 2. [a ce cbbepe uHop-
Mauusi 3a NaTteHTHUTe U306peTeHus, no-
Ne3HnTEe MoZesin, NPOMULLAEHNS QU3aiiH,
reorpacpckute NOHATUSA, TbPrOBCKN MapKu
N cenekymaTa Ha HOBW COPTOBE pacTeHusi
M MOPOAN KMBOTHM MO T[OAWHM B
Bbnarapua. Ha 6aszata Ha OueHKa Ha
CbCTOSHMETO MM 6uxa MoriM pfga ce
naeHTUumMpaT OCHOBHUTE Npobnemu u
HaCOKW 3a TAXHOTO pasBuTure.

3apava 3. [Ja ce oueHW MACTOTO,
KoeTo bbnarapus 3aema B CBETOBEH NaH,
crnopef 3asBUTEsickaTa akTMBHOCT 3a
naTteHToBaHe.

Pa3ButneTo Ha npouecute, CBbp-
3aHM CbC 3aWMTa Ha WHTeNeKTyasHaTa
COBGCTBEHOCT, M3UCKBA aHraXkMpaHoCT Ha
cybekTuTe, KOUTO MMAT pasnnyHa possa u
MoTMBauus. 3a ga nosayyum npeacrasu-
TeNHa KapTMHa e HeobxoaMmo pga ce
npocneaaT pas/iyHn raegHn Todku. Mo
Tasy npuyMHa NpoyvyBaHETO € HacO4YeHOo
KbM TPU OTAETHW Tpynu cybekTu, npea-
CTaBUTENN HA Pa3/IMYHN 3aUHTEPECOBAHU
mua - gbpXaBHUTE MHCTUTYUUN (MaTeHT-
HO BEAOMCTBO, areHuun, KOMUCUN 1 Ap.).

place that Bulgaria occupies in the global
market for licenses. Here the problems in
the development and sale of various
technologies should be clarified and
measures should be proposed to address
them.

MATERIAL AND METHODS
The lines of interest outlined here
also define the main research objectives:

Task 1: To evaluate the institutional
framework in Bulgaria in terms of
intellectual property. The evaluation has
two aspects: which organizations and
agencies are directly or indirectly involved
in the protection of intellectual property, in
particular industrial property, and what is
the relative number of staff working there.

Next, it is necessary to obtain information
on its level of competence.

Task 2: To gather information
about patent inventions, utility models,
industrial design, geographical concepts,
trademarks and selection of new plant
cultivars and animal breeds by years in
Bulgaria. Based on an assessment of
their condition, the main problems and
directions for their development could be
identified.

Task 3: To evaluate the place that
Bulgaria occupies in the world according
to the patenting activity.

The development of processes
related to the protection of intellectual

property requires the involvement of
entities that have different roles and
motivations. In order to get a

representative picture, it is necessary to
follow different perspectives. For this
reason, the present study is aimed at
three separate groups of entities,
representatives of different stakeholders -
government institutions (patent office,
agencies, commissions, etc.).
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WcTopuyeckn 0630p Ha pasBu-
TMEeTO Ha UHTesleKTyasiHaTa COGCTBEHOCT

B oTgenHuTe HauMoHaslHM NaTeHT-
HM 3aKOHW ca CbLLECTBYBa/IM AOCTATbYHO
pasnuunsa, 3aTpygHsBalM 3asaBuTenuTe
npv naTteHToBaHe B 4YyxbuHa. MexayHa-
poAHa [OrOBOPEHOCT 3a YyeJHaKBsiBaHe
Ha OCHOBHUTE MOJIOKEHUS B HauuWoHan-
HUTE nNaTeHTHW 3aKoHM e npueTa Ha
20.03.1883 roguHa 1 ce Hapuya ,lMapux-
Ka KOHBEHLMS 3a 3aKkpuna Ha 06ekTuTe Ha
MHAYCTpMasHa COBCTBEHOCT”, C KOEeTo €
NoCcTaBeHO HayanoTo Ha u3rpaxjaHe Ha
CeeToBHa naTteHTHa cuctema (Borisov,
1999).

MapwxkaTa KOHBEHUWS BbBeXAa
ohmuManHo MNOHATUETO ,MHAYCTpUasHa
COOGCTBEHOCT”, BK/HOYBAWO  C/legHuTe
06EeKTN: NaTeHTn Ha n3obpeTeHns, nones-
HW Mogenn ,NpoMULLINIEH Au3aliH, dab-
PUYHN ThProBCKM MapKn U Mapku 3a yciny-
M, TbProBCKO MMe, HaMMeHOBaHuATa 3a
MSCTO M NpoM3Xo4 Ha usgenvaTa, ykasa-
HMATa 3a Npousxof, npecneiBaHeTo Ha
Hefo6pocbBECTHA  KOHKYpeHuus.  Tpu
rogvHn no-kbcHo Ha 09.09.1886 B rpapg
BepH, LLBeiuapusa e pernameHTpaHa 3a-
KpuiaTa Ha UHTeNEeKTyaslHuTe NPoAyKTU B
ob6nacTTa Ha imTepaTtyparta, U3KyCcTBOTO U
HaykaTa (BepHcka KOHBEHLMSA 3a 3akpuia
Ha npousBefeHVaTa Ha nutepaTypara u
n3KycTBOTO) (Borisov, 2003).

ObwonpuetTute TEPMUHN B HEA ca
,aBTOpcko npaBo” (authors right) n
Lkonupant” (copyright). O606wWaBawoTo
NnoHATME TYK e ,nuTepaTypHO-XyLoXxec-
TBeHa cobcTtBeHocT” Ha 14.07.1967 r. B
rpag Crokxonwm, LUBeumsa ce nognvcea
KOHBEHUMSA 3a Cb3fgaBaHe Ha CBeTOBHa
opraHmsauus 3a MHTefnekTyasiHa cobcTse-
HocT (COWC) cbec cepanvue >KeHesa,
KOATO cTaBa efHa OT 16-Te chneuuanunsu-
paHun opraHmsaumm Ha OOH (Bozhinova,
2005). Habnogasa ce hopmanusnpaHe u
MEeXAYHapO4HO NpusHaBaHe Ha WHTesek-
TyaslHata co6cTBeHOCT. CTokxosimckarta
cnorogba gasa Mo-WIMPOK 06xBaT Ha no-
HATMETO ,MHTeflekTyasiHa COGCTBEHOCT”.
B cnepctBne Ha hopmanmsnpaHeTo Ha
WHTE/IeKTyasiHaTa COBCTBEHOCT KaTto HOB

Historical overview of the

development of intellectual property
There were sufficient differences in

national patent laws that made it difficult

for applicants to patent abroad.

An international agreement on the
unification of the basic provisions of
national patent laws was adopted on
March 20, 1883 and is called the "Paris
Convention for the Protection of Industrial
Property", which initiated the
establishment of the World Patent System
(Borisov, 1999).

The Paris Convention officially
introduces the concept of “"industrial
property”, including the following objects:
patents of inventions, utility models,
industrial designs, trademarks of services,
trade name, appellations of origin of the
products, indications of origin, a
prosecution of bad faith competition.

Three years later, on September 9, 1886,
in the city of Bern, Switzerland, the
protection of intellectual products in the
field of literature, art and science was
regulated (Berne Convention for the
Protection of Works of Literature and Art)
(Borisov, 2003).

The common terms in it are
'authors right’ and 'copyright’. The generic
term here is "literary and artistic property"
On 14 July 1967, in Stockholm, Sweden,
a convention was signed for the
establishment of the World Intellectual
Property Organization (WIPO) with its
headquarters in Geneva, which became
one of the 16 specialized UN
organizations (Bozhinova, 2005). The
formalization and international recognition
of intellectual property is being observed.

The Stockholm Agreement gives a wider
scope to the concept of “intellectual
property”. As a result of the formalization
of intellectual property as a new type of
property and its legal regulation,
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BWf, COBCTBEHOCT M 3aKOHOBOTO W perna-
MeHTUpaHe ce cb3jasar YC/IoBUA 3a Nu-
LeH3MOHHA TbProBUs C HENHNTE 0BEKTN.

VcTopuuecknsaT nogxon no3sonssa
Ja ce 060c06AT OCHOBHWUTE eTanu B
pa3BUTMETO Ha NUUEH3NOHHaTa Tbprosus
B CBETOBEH Mallab, a UMeHHO:

MbpBK eTan: Ao Havyasioto Ha XX
BEK - JIMLEH3VWOHHUTE [0roBopu umart
npeauMHO C/lydaeH Xxapakrep, nopaau
KOeTo He Moxe pfa 6bAaT OTKpOeHu
KonnuectBeHn TeHAeHuun. OT Havyanoto
Ha XX BekK [0 Kpad Ha BToparta cBeToBHa
BOVHa - HabnwgaBaT ce onpeaenexHun
KOMIMYECTBEHN TEHAEHUNWU, CBbp3aHn C
yBenuyaBaHe ob6ema Ha CK/IloYeHuTe
NNLEH3VOHHU Cnopas3yMeHus.

Btopu etan: Ot 50-te go 80-te
roguHn Ha XX Bek - nepuof Ha OypHO
pasBuTME Ha JIMLEH3UOHHATa TbproBus,
npv KOMTO TEMMbT Ha HapacTBaHe Ha
obopoTa No CkIYeHUTe cAesiku HajBu-
wasa 2-3 NbTWM Temna Ha pacTtex Ha
MeXxyHapoHarta TbproBus KaTo usno.

Tpetn etan: Ot 80-Te roguHu Ha
XX BeK pocera - B cpaBHeHue ¢ npegu-
HUTE eTanu ce MPOMEHSAT KayecTBeHuTe
XapakTepucTukM  Ha  NULUEH3MoHHaTa
[OEVNHOCT, KaKTo cnepsa:

- IMLLEH3NOHHAaTa AeliHOCT ce pas-
BMBa Ha oOcCHoBara Ha cnopasymeHus
Mexay HayyHouscsiefioBaTefiIckuTe 3BeHa
M ce npesBpblia B Aobpe niaHupaHa
Npov3BOACTBEHA MOSNTUKA,;

NMUEH3MOHHATa TbProBua crasa
C 06eKTU, KOUTO ca MnoBeye MPOJYKT Ha
oyHAaMeHTaslHU U3cnefBaHusA, OTKOJIKO-
TO ca NpoAyKTW HaBfessiM BbB (hasza Ha
npon3BOACTBO 1 peanunsaLus.

PE3YJITATU N OBCBXXOJAHE
NHCTMTyUMOHa/IHA paMKa Ha MHTe-
NeKTyasniHaTta co6CTBEHOCT B Bbrapus
3a fa ce OUeHW WHCTUTYLMOHas-
HaTa pamka U ga ce fobue npeacTaBu-
TefHa WHgopMauus 3a Ha/iMuneTo Ha
JIOCTaTbYHO OpraHu3auun, aHraxumpaHu

conditions for licensing trade with its
objects are created.

The historical approach allows us to

identify the main stages in the
development of licensed trade worldwide,
namely:

Stage One: Up to the beginning of
the twentieth century, license agreements
were mostly random in nature, so
quantitative trends could not be identified.
From the beginning of the twentieth
century to the end of World War Il - there
were certain quantitative trends
associated with the increase in the
volume of licensing agreements.

Stage two: From the 1950s to the
1980s - a period of rapid development of

licensing trade, at which the rate of
increase in turnover of concluded
transactions exceeded 2-3 times the

growth rate of international trade as a
whole.

Stage three: From the 1980s
onwards - the qualitative characteristics of
licensing activity has changed as
compared to the previous stages, as
follows:

- the licensing activity develops on
the basis of agreements between the
research units and becomes a well-
planned production policy;

licensed trade is about objects
that are more a product of basic research
than products that have entered the
production and marketing phase.

RESULTS AND DISCUSSION
Institutional framework of
intellectual property in Bulgaria
In order to evaluate the institutional
framework and to obtain representative
information on the availability of sufficient
organizations involved in intellectual

! NatenTHO BEAOMCTBO Ha Penybanka bbarapua — Ctatuctnyeckn goknaam 2013 n 2014 rog,
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CbC 3almTa Ha  WHTeneKTyasHaTa
Ccob6CTBEHOCT € 06cneaBaHa CbllecTByBa-
wara goctbnHa MHdopmauus (Nyo6siMyHn
0TYeTU, NPECcCbOOLEHNS, NHTEPHET cali-
TOBe 1 Ap.). YcTaHoBM ce, Yye B bbarapus
uma cnyxba, M3BbplIBaLlA eKkcnepTusa
Ha 3asBKMTe 3a U306peTeHns 1 n3gasalla
nateHTu, ot 1921 rogmHa, Korato e npuet
W MbPBUAT HU MaTeHTeH 3akoH. [lo 1948
roguHa toea e 6uno 6wpo kbM MuHU--
CTEpPCTBOTO HO TbprosuATa, a ot 1948 r.
ce cb3fasa VIHCTUTYT 3a paumoHanusa-
ummn (MHPA), npeobpasyBaH npe3 1962 r.
B VIHCTUTYT 3a u3obpeTeHns n paumnoHa-
nnsaumm (MAP). Mpes 1993 r., cbrnacHo
cera pgencrealiys 3akoH 3a naTeHTuTe,
TO3W UHCTUTYT € NpenMMeHyBaH B [aTeHT-
HO BeAOMCTBO Ha Penybnuka Bbnrapus
cbe cepanuuie rpag Codus.

MaTeHTHOTO BEAOMCTBO € MoJepHa
ObpXaBHa MHCTUTYLMA, YNETO NpusBaHue
e Aa paboTu 3a npuiaraHe Ha CbBpeMEH-
Ha cucTemMa 3a 3aluTa Ha nHaycTpuasHa-
Ta co6cTBEHOCT.! MaTeHTHOTO BEJOMCTBO
usgasa ,OdmunaneH 60NeTnH”, MECEUYHO
nsgaHune, koeto ot 2009 rogmHa ce nyo6-
NiMKyBa B caiTa Ha BefoMcCTBOTO. [log-
Obpxa u LileHTpasiHa naTteHTHa 6ubnmnoTeka.

Bbnarapusa e paBHONpaBeH 4sieH Ha
EBponeiickata naTeHTHa oOpraHm3auus
(EMO), B KoATO uneHyBaT 38 Abpxasu u
CbOTBETHO B AAMWHUCTPATMBHUSA CHBET U
BrompkeTHUs KoMuTeT Ha EBponeickoTo
naTeHTHO BeOMCTBO, B YNUTO 3acefaHuns
BepomcTBOTO pefoBHO yyacTBa. laTeHT-
HOTO HWM BeAOMCTBO paboTM B THACHA
Bpb3ka ¢ BegomcTBOTO N0 XapMoHM3auus
Ha BbTpelwwHua nasap (OHIM) cbe cepa-
nnwe rpag AnvkaHte, VcnaHna n  EBpo-
nelickata nateHTHa akagemus (EPA).

OcBeH [laTeHTHO BeAOMCTBO, B
cTpaHaTa HM umMa u Apyru opraHusauum
(Komucusa 3a 3awmra Ha KOHKypeHuusATa
/K3K/, CbBeT 3a 3alumTa Ha UHTeNeKTyas-
Hata co6ctBeHocT /C3UNC/, TMocTosHHa
MeXyBeAOMCTBEHA KOHCy/NTaTMBHA KOMM-
Cus Mo reorpaddCKUTe 03HAYEHUNA 1N XpaHu
C TPagUUMOHHO crieundnyeH xapakrep u

protection, the available
accessible information (public reports,
press releases, websites, etc.) was
examined. It has been established that
there is a service in Bulgaria that
examines applications for inventions and
issues patents, since 1921, when our first
patent law was passed.

property

Until 1948, it was a Bureau of the Ministry
of Commerce, and since 1948 the
Institute for Rationalization (INRA) was
established, transformed in 1962 into the
Institute for Inventions and Rationalization
(IIR). In 1993, according to the current
Patents Act, this institute was renamed
the Patent Office of the Republic of
Bulgaria with a seat in the city of Sofia.

The Patent Office is a modern state
institution whose mission is to work for the
implementation of a modern system for
the protection of industrial property2 . The
Patent Office publishes the Official
Bulletin, a monthly publication that has
been published on the Office’s website
since 2009. It also maintains Central
Patent Library.

Bulgaria is an equal member of the
European Patent Organization (EPO), of
which 38 countries are members and
respectively of the Administrative Board
and the Budget Committee of the
European Patent Office, of which the
Office regularly participates. Bulgarian
Patent Office works closely with the Office
for Harmonization in the Internal Market
(OHIM) based in Alicante, Spain and the
European Patent Academy (EPA).

In addition to the Patent Office,
there are other organizations in Bulgaria
(Commission for Protection of
Competition /CPC/, Council for Intellectual
Property Protection /CIPP/, Standing
Interagency Advisory Committee on
Geographical Indications and Traditionally
Specific Foods, etc.) specific tasks in the

'patent Office of the Republic of Bulgaria - Statistical reports for 2013 and 2014
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Op.), U3nbaHsBaWM cneynduyHn 3agaun
B o6nacTTa Ha 3awutara Ha WHTenek-
TyasiHata COBCTBEHOCT U JIMLEH3MOHHaTa
Tbprosus. OCBEH AbpPXaBHN CTPYKTYpH, B
cTpaHata HW ca PerucTpupHu un yHk-
umoHupar 6 HIMO n capyxeHus, KoMTo ca
aHraxupaHu B npoueca. Yetupu ot Tax ca
HauuoHanHn, N egHo pervoHasiHo (Aco-
umauus 3a pasButre Ha UHTenekTyanHara
cobCcTBEHOCT, LleHTbp no mHTenekTyanHa
cob6CTBEHOCT Npu bbarapckara cTonaHcka
Kamapa, ®oHpauuna Espuka’, PoHpauunn
+~ENEKTPoHHa rpaHuua’, ®oHgauua .[llpaso
n obuwectso”, Bulgarian association of
textile and clothing /BATEC/.
MpeactaBeHaTa no-rope UHgopma-
UMA HM [aBa OCHOBaHWe fAa Hanpasum
cnegHnTe No-BaXHW 3aKNYEeHNS OTHOCHO
pesynrarture:
1. B Bbbarapua cobliecTByBaT pas/iNyHK
CTPYKTYpPU W OpraHusauun, cbC 3Hauyute-
NeH N0 YWUCNEeHOCT MepcoHasl, KOWUTO
paboTaT B o6nacTTa Ha 3awuta Ha
WHTEeeKTyasiHaTa CoO6CTBEHOCT.
2. AHaNM3bT Ha AelHOCTUTE Ha pasnunu-
HUTE opraHM3auuun nokassa, 4ye AbpXxas-
HUTE CTPYKTYpPU Ca aHraxupaHu npesum-
HO C KOHTPOJIHU, PEXUMHO-pEerucTpmpaLim
W NpaBHO-3ALMTHU  (PYHKUUKU, [0KaTO
HIMO wn capyxeHuata ce 3aHMmaBar C
KOHCY/TaHTCKa 1 passcHuUTeIHa paboTa.
3. Pa3HOpogHuAT XxapakTep Ha gelHoc-
TUTE 1 cneyndnkata Ha paboTara onpe-
OensaT AbpXaBHUTE WHCTUTYLMW KaTo OcC-
HOBEH (hakTop, perynupawy, 3akpunara Ha
WHTeNeKTyasiHaTa COH6CTBEHOCT U 3asABU-
Tesickata akTUBHOCT.

AHa/IM3 Ha CbCTOSIHNETO Ha O6Gek-
TUTE Ha WHAyCTpuasiHa cOb6CTBEHOCT Yy
Hac

Cnepn gwnra npepaboTtka v nogro-
ToBKa npe3 2014 r. B cpepata Ha 2015 .
OT ekcnepTu Ha NaTeHTHOTO BeOMCTBO €
BHECEH B [e/10BOACTBOTO Ha HapoaHoTo
cbbpaHmne ,MpoekT Ha 3akoH 3a npeacrta-
BUTE/IUTE MO MHAYCTPUasIHa COOCTBEHOCT”.

HabupaHeTo Ha uWHdopmauusa 3a
NMLEH3NoHHaTa TbproBua B bBbarapus
3arnoyHa ¢ HabupaHe Ha nHgopmaumnsa oT

field of intellectual property protection and
licensing.

In addition to state structures, there are 6
NGOs and associations involved in the
process. Four of them are national, and
one is regional (Association for the
Development of Intellectual Property,
Intellectual Property Center of the
Bulgarian Industrial Association, Evrika
Foundation, Electronic Frontier
Foundation, Law and Society Foundation,
Bulgarian association of textile and
clothing /BATEC/

The information presented above
justifies the following more important
conclusions regarding the results:

1. There are various structures and
organizations in Bulgaria with a large
number of staff working in the field of
intellectual property protection.

2. The analysis of the activities of the
various organizations shows that the state
structures are mainly engaged in control,
regime-registration and legal-protection
functions, while NGOs and associations
are engaged in consultative and
explanatory work.

3. The heterogeneous nature of the
activities and the specificity of the work
define the state institutions as the main
factor governing the protection of
intellectual property and applicant activity.

Analysis of the state of industrial
property in Bulgaria

After a long rework and preparation
in 2014, in mid-2015, "Draft Law on
Industrial Property Representatives" was
submitted to the office administration of
the National Assembly by the experts of
the Patent Office.

The collection of information on
licensed trade in Bulgaria began with the
gathering of information from the annual
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rogvWHNTE OTYeTM Ha [laTeHTHOTO Be-
JOMCTBO. 3a uenta gaHHuTe 6sxa KoH-
LUEHTPMPaHN Mo nNpuvopuTETM B CEAEM
6pos Tabnnun, a UMEHHO:

1. MaTteHTV N NoNe3Hn Mmoaenn

Mpe3 2014 r. BbB BegomcTBOTO Ca
noctenuiv 467 3adaBKM 3a MarteHTn 3a
n3obpeTeHns 1 3a peructpauus Ha no-
nes3Hun mogenu. CpasHeHun ¢ 2013 roguHa,
Korato cbumTe ca 6unu 670 3asaBKu, ce
Habnwgasa HamaneHme oT 173 3asBKu
unn 14,35 % (Tabnuuya 1). Kato ysno u
npu Asata Buaa 3asaBK/ UMa MOHMKaBaHe
Ha 3asBuUTesicKara axKTMBHOCT B CpaBHe-
HWe c npepgxogHarta roguHa. Mo oTHoLue-
HMe Ha 3asBKMTe OT YyXOuHa cutyaumaTa
ocTaBa TPEBOXHA M HENPOMEHMMA, KaTo
JenbT Ha nojajeHuTe 3asiBKM OcTaBa
CbBCEM Ma/TbK M 3a aBarta obekta - 48
npe3 2013 r. 1 58 npe3 2014 .

2. MateHTn

Mpe3 2014 roguHa B lNMaTeHTHOTO
BEeOMCTBO MMa noctbnuan 234 3asBku
3a naTeHT Ha n306peTeHne cpewy 297 3a
2013 roguHa nnn 63 3adABKM MO-Masiko.
Ha6niogasaHOTO HamaneHve e oT nops-
Abka Ha 21 %. OT 1ax 220 ca Ha 6barap-
CKW 3asBUTENN, a 14 - Ha YyXLECTPaHHU
3aasutenn. lNMogageHn ca u 6 3asBKM MO
JloroBopa 3a naTeHTHO KoonepvpaHe.

CTpykTypaTa Ha 3asiBkuiTe, nogage-
HW OT Gb/rapckvi 3asBUTENM, MOKasa, ye
OpoAT Ha 3asABKMTE OT M3NYECKN Nuua
(1) HagBuwaBa 3HAYUTEHO TO3N Ha
nogageHute ot dupmn (KOJN), Bbnarap-
CkaTa akagemuss Ha HaykuTe (BAH) un
BucwmnTe yunnuwa (BY) /Bux Tabnuuya 2/.

reports of the Patent Office. For this
purpose, the data were concentrated by
priority in seven tables, namely:

1. Patents and utility models

In 2014, the Office received 467
patent applications for inventions and
utility model registrations. Compared to
2013, when there were 670 applications,
a decrease of 173 applications or 14.35%
was observed (Table 1). In general, there
was a decrease in applicant activity
compared to the previous year in both
types of applications. With regard to
applications from abroad, the situation
remains worrying and unchanged, as the
share of submitted applications remained
very small for both objects - 48 in 2013
and 58 in 2014.

2. Patents
In 2014, there were 234
applications for patent inventions for

invention filed in the Patent Office against
297 in 2013, or 63 less. The decrease
was about 20%. Of these, 220 were
Bulgarian applicants and 14 were foreign
applicants. Six applications were also
submitted according under the Patent
Cooperation Treaty.

The structure of the applications
submitted by Bulgarian applicants showed
that the number of applications from
physical person (PP) exceeded significantly
the number of the applications submitted
by juridical person (JP), the Bulgarian
Academy of Sciences (BAS) and the
universities (U) /See Table 2/.
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Tabnuua 1. 3aABKU 3a N306peTeHnsa n nonesHn mogenun 2013-2014r. no o6nacTtu

n 3aABUNTEIN

Table 1. Applications for inventions and utility model for 2013-2014 in different

spheres and applicants

O6nact 2013 2014
Sphere MN306peTeHus MNonesxun moaenu M306peTeHuns lMonesHn mopenun
Inventions Utility models Inventions Utility models
Bbar. | Yyxamn Bbar. Yyxan Bbsr. Yyxan Bbsr. Yyxan
BG Foreign BG Foreign BG Foreign BG Foreign
Xumus, dhapmauums 68 8 69 1 61 4 59 0
Chemistry, pharmacy
ENeKkTpoTexHuka, 79 1 117 5 54 7 68 2
enekTpoHuka / Electrical
engineering, electronics
MaluvHocTpoeHe 136 5 177 4 103 5 93 11
Mechanical engineering
060/ Total 283 14 363 10 218 16 220 13
O6LLO 6BbArapckm 1 HyXxam 297 373 234 233
3aaBuTenn / Bulgarian and
foreign applicants in total

M3TouHMK: NMaTeHTHO BefOMCTBO Ha Penybnvka bbnrapusa — CTaTucTundecku goknas 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

ToBa 03Ha4aBa, Ye MKOHOMUYecKa-
Ta  aKTMBHOCT  Ha  npegnpuAtTuaTa
(cbmpmuTe), cneacTBMe OT KOATO € U
3asBUTE/ICKaTa akTMBHOCT, OCTaBa Ha
HUCKO HMBO. [leTbT Ha YyX[eCTpaHHUTe
3as8BUTE/IM Ha NATEHT 3a U306peTeHne e
HecbllecTBeH. Haii-ronam pgan  umar
3asBKMTE 3a M306peTeHns OT Obsrapcku
3aasutenv npe3 2014 r. B obnacTtra Ha
MalLMHOCTPOeHeTo - 46 %, cnenBaHu OT
obnacTtTa Ha enekTpoHukata - 28 % u ot
obnactra Ha xumuata - 26 %. Tosa
CbOTHOLWIEHNE TMoOKa3Ba, 4e uHdopmMa-
LUMOHHUTE N KOMYHWMKaLMOHHU TEXHOJ0-
My MMaT HUCLK MHOBALMOHEH MOTEH-
uman 3a cTpaHaTa, [OKO/IKOTO TO MOXe
Ja Obje cBbp3aH C narteHTHaTa axkTuB-
HOCT. 3asBKMTe B Ta3n 061acT npeacras-
NABAT HeCbLLeCTBEHA YacT OT 3aABKUTE B
rpynata ,efleKTpoHUKa W efleKTpoTex-
Huka” /Bux Tabnuua 1/.

This means that the economic
activity of the enterprises (firms), which
also results in the applicant activity,
remained low. The share of foreign
inventors of an invention patent was
insignificant. The largest share was in the
applications for inventions by Bulgarian
applicants in 2014 in the field of
mechanical engineering - 46%, followed
by electronics - 28% and in the field of
chemistry - 26%. This ratio shows that
information and communication
technologies have low innovation
potential for the country, insofar as it can
be related to patent activity. The
applications in this area are an
insignificant part of the applications in the
‘electronics and electrical engineering
group’ (See Table 1).
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Tabnuua 2. 3asaABKM 3a M300peTeHud
2006-2014r

oT 6bﬂrapCKM 3adaBUTENIN 3a Mnepuoga

Table 2. Applications for inventions by Bulgarian applicants in the period of

2006-2014

Bassutenu/Applicants| 2006 | 2007 2008 2009 2010 2011 2012 2013 2014
BAH 1 yH/Bepcutetun 18 17 17 28 29 29 25 28 29
BAS and universities

HOpuanyeckn nuua 73 42 104 69 49 80 72 90 73
Juridical person

dusnueckun nuua 190 165 171 92 163 155 148 165 132
Physical person

M3TouHMK: MaTeHTHO BegoMcTBO Ha Penybnuka bbnrapus — CTaTucTuueckn goknag 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

3. MNonesHn mogenun

3adaBknTe 3a peructpauus  Ha
nosiesHn mogenu, nogageHn npes 2014
rogvHa, Bb3nm3ar Ha 233 cpewy 373
npe3 2013 roguHa, oT kouto 220 oOT
6barapckyn M 13 OT uyXau 3asaBUTEsNn
(Tabnuuya 3). [Be oT 3asABKUTE ca noga-
[JeHV No [oroBopa 3a NaTteHTHO Koonepu-
paHe. Habniopgasa ce HamaneHue ot 140
3aaBkM B pamkute Ha 38 %. ToBa e
CEpVO3HO MOHMXaBaHe Ha 3asBuTesfIcKa-
Ta aKTMBHOCT NO OTHOLUEHVWE Ha TOo3u
06eKT Ha MHTeneKkTyanHa CO6CTBEHOCT.

3. Utility models

Applications for registration of
utility models submitted in 2014
amounted to 233 versus 373 in 2013, of
which 220 were from Bulgarian and 13
from foreign applicants (Table 3). Two of
the applications were submitted under the
Patent Cooperation Treaty. There was a
decrease of 140 applications within 38%.
This was a serious decrease in the
applicant activity with respect to this
intellectual property object.

Tabnuua 3. NoganeHn 3asBKU 3a Nos1e3HN Mmogenu 3a nepmnoga 2006-2014r
Table 3. Applications for utility models submitted in the period of 2006-2014

2006 2007 2008 2009

2010

2011 2012 2013 2014

133 224 147 178

178

217 201 373 233

M3TouHMK: MaTeHTHO BegoMcTBO Ha Penybnuka bbnrapus — CTaTucTuuecky goknag 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

Cnegsga pa ce wuma npeasuj
06CTOATENCTBOTO, Ye [0 ronsma creneH
BMYCOKaTa 3asABUTEesICKa aKTUBHOCT Mpe3
2013 roguHa e B pe3yntar Ha Bb3MOX-
HoCcTTa chupmuTe (NpegnpusaTuaTa) Aa
KaHgmpatcTBaT 3a  (puHaHcupaHe Ha
NpoeKTn, CBbp3aHn ¢ npugobrsaHe Ha
npaBarta Ha UHTeNeKTyasiHa CO6CTBEHOCT
BbpXy MHOBaUMW MO OTKpUTata npes
Mecel Maii 2013 roguHa npoueaypa
.BHeApsiBaHe Ha MHOBauuu B npeanpusa-
Tnara’ no OnepaTuBHa nporpama ,Pa3Bu-
Te Ha KOHKYPEeHTHOCNOoCcOobHOCTTa Ha Obi-
rapckara nkoHommka” 2007-2013 roguHa.
CbOTHOLLIEHMETO Ha 3asBKUTE B pasfnuny-
HUTe 06/1acTn e aHa/I0MMYHO Ha ToBa npw

It should be borne in mind that to a
large extent the high applicant activity in
2013 is the result of the possibility for
companies (enterprises) to apply for
projects related to the acquisition of
intellectual property rights for innovation
in May 2013 opening procedure
“Implementation  of innovations in
enterprises” under Operational program
“Development of the competitiveness of
the Bulgarian economy” 2007-2013.

The ratio of applications in different
domains is similar to that of patent
applications, which confirms the above
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3adaBKMUTE 3a NaTteHTn, KOEeTO NOoTBbpXAaBa
HanpaBeHOTO NO-rope 3ak/in4vyeHue.

4. MpoMuLIeH gusaiiH

3a 2014 roguHa ca noctbnunun 244
3aBKW 3@ peructpauust Ha npoMULLISIEH
amsaliH, Koeto e cbc 70 no-masiko oT
npegxogHata rognmHa wnm ¢ 22%
(Tabnumuya 4). OT Tax 233 N0 HauMoHaseH
pen n 21 no pefa Ha Xarckarta crnorogbéa.

Tabnuua 4. MogageHn 3asiBKM 3a npomMuliieH am3aiH no HP

2006-2014r.

conclusion.

4. Industrial design

In 2014, 244 applications for
registration of industrial design were
received, which is 70 less than the
previous year or 22% (Table 4). Of these,
233 were nationally and 21 under the
Hague Agreement.

3a nepuoga

Table 4. Applications for industrial design according to the National order in the

period of 2006-2014

2006 2007 2008 2009

2010

2011 2012 2013 2014

462 371 280 295

202

208 251 314 244

M3TouHMK: MaTeHTHO BefoMCTBO Ha Penybnuka Bbnrapus — CTaTucTurueckn goknag 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

Kakto npu 3aaBkuTe 3a nsobpete-
HUA 1 NOME3HU MOAEeNN, 3aasBuTenckKara
aKTMBHOCT MpKn 3adBKUTE 3a NPOMULLIEH
An3aliH nokassa u3paseHa TeHAeHUus
KbM HamaneHue npes 2014 roguHa.

5. Teorpad)Ckm O3Ha4YeHUsT W
HaMeHOBaHMSA 3a NMPon3xo/

Mpe3 2014 rogmnHa B aTeHTHOTO
BEJOMCTBO ca nojafeHn 6 HaumoHasHu
3aBKM 3a BMWCBaHe Ha Mosf3BaTesl Ha
reorpatpckn o3HavyeHus n no 4 ot TaAx ca
nU3gafeHn pelleHns 3a BMWCBaHe Ha
nonssare’i.

Mpe3 nepuoga ca noctenuin 24
MeXAyHapo4HW perucrpauum 3a Haume-
HOBaHMA 3a nMpou3xos No peja Ha
NucaboHckata cnorogba 3a 3akpuna Ha
HavMeHoBaHMATa 3a NPOU3X0[, U TaxHaTa
MexayHapoaHa perucrtpauns. 3paneHu
ca peweHna no 13 oOT T4X, Kato e
OoTKa3aHO [JonyckaHe Ha pfelcTBue Ha
TeputopusitTa Ha bBbarapua  Ha 2
HanmMeHOBaHM1A 3a MPou3X0L.

6. HoBm copTtoBe pacTteHUs u
nopoAan >XNBOTHU

BtB BepomctBoTO npe3 2014 r. ca
noctenun 21 3asiBKM 3a HOBU COPTOBE
pacTeHus, KaTo HAMa nojadeHn 3asBKu 3a

As with applications for inventions
and utility models, application activity for
industrial design applications showed a
marked downward trend in 2014.

5. Geographical indications and
appellations of origin

In 2014, 6 national applications for
registration of a geographical indication
user were filed with the Patent Office and
4 of them were issued decisions on the
registration of a user.

During the period, 24 international
registrations of designations of origin

were submitted under the Lisbon
Agreement for the Protection of
Appellations of Origin and their

International Registration.

Decisions were issued on 13 of them, as
2 appellations of origin were not allowed
to function on the territory of Bulgaria.

6. New varieties of plants and
animal breeds

The Office received 21 applications
for new plant varieties in 2014, with no
applications for new animal breeds (Table
5). Compared to 2013, the number of
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HOBM nNopoan XmBoTHM (Tabnuuya 5). Cpas-
HeHo ¢ 2013 roguHa, 3asBkuTe ca cbe 17
no-masiko. Ekcneptu3ara no CbLECTBO 3a
HOBUTE COPTOBE pacTeHUsi ce U3BbpLLBA OT
N3nbnHWTENHaTa areHuMs no copTou3nuT-
BaHe, anpobauns n cemekoHTpon (MACAC),
a 3a nopoauTe XWBOTHU - OT M3nbaHuTen-
HaTa areHums no cesiekums 1 penpoaykumns
B XMBOTHOBBACTBOTO (MACPXX).

applications is 17 less. Substantial
examination for new plant varieties is
carried out by the Executive Agency for
Variety Testing, Field Inspection and
Seed Control (IASAS) and for animal
breeds by the Executive Agency for
Selection and Reproduction in Animal
Breeding (EASRAB).

Ta6bnuua 5. MogaaeHn 3asiBKU 3a HOBU COPTOBE PacTeHUs U MOPOAN XXUBOTHM 3a

nepuopga 2006-2014r.

Table 5. Applications for new plant varieties and animal breeds in the period of

2006-2014
2007 2008 2009 2010 2011 2012 2013 2014
2006
55 78 47 64 85 33 20 38 21

M3TouHMK: MaTeHTHO BefoMCTBO Ha Penybnuka bbnrapus — CTaTucTurueckn goknag 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

Bcuuku geitHocTu no 3akpuna cneg
npoBefieHa eKkcrnepTnsa no CbLECTBO ce
n3BbpWBaT OT [MaTeHTHOTO BeAOMCTBO,
Bb3 OCHOBA Ha pelleHnaTa Ha Jgoknagurte
Ha MOCOYEHUTE W3NBHUTENHU areHuuu.
lMocoyeHuTe paHHW nokas3BaT cnafg B
3aaBuTesickata aktuBHocT crieq 2010
roAvHa, Kato Hai-HUCKOTO HWBO € AOCTWUr-
HaTo npe3 2012 roguHa. NocTtaHOBEHN ca
peweHna no 26 3asaBku, kato no 20 ot
TAX € B3eTO pelleHve 3a usjasBaHe Ha
cepTudpukatu, 1 3adBKa e oTkasaHa, a no
5 npouepyparta e npekparteHa.

7. Mapkun

Mpe3 2014 rogmnHa B lMaTteHTHOTO
BEIOMCTBO ca noctbununu 4554 3aaBku
3a HauuoHasiHa pervcTpauust Ha Mapku,
oT TAX 4215 ca ot 6barapcku n 339 ca ot
uyxan 3aasutenun (Tabnuua 6). 3a
JonyckaHe Ha fAelicTBMe Ha TepuTopusTa
Ha Penybnvka Bbarapya ca nocTbnuin
1771 wmexayHapoOHu perucTpaumm o
pega Ha MagpuackaTta crnorogba (MC) un
MpoTokona kbm Hesd. MN3pgageHn ca 1704
OKOHYaTeNHW peLlleHna no MexayHa-
poAHM perucTpauum u TepuTopuasiHu
paswmnpeHus.

All protection activities following
substantive examination are essentially
performed by the Patent Office, based on
the decisions of the reports of the
mentioned executive agencies. These
data show a decrease in the applicant
activity to the lowest level since 2010,
which reached in 2012. Decisions were
issued on 26 applications, 20 of them
were decided to issue certificates, 1
application was refused and 5 were
terminated.

7. Trademarks

In 2014, the Patent Office received
4,554 applications for national trademark
registration, of which 4215 were from
Bulgarian and 339 were from foreign
applicants (Table 6). 1771 international
registrations have been submitted to the
territory of the Republic of Bulgaria
pursuant to the Madrid Agreement (MA)
and the Protocol thereto. 1704 final
decisions on international registrations
and territorial extensions were issued.
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Tabnuvua 6. PelleHna No 3asBKM 3a perncrpaums Ha Mapku
Table 6. Decisions to applications for registrations of trademarks

Bua Ha pelleHneTto Mo HauuoHaneH pep Mo MC wn lNMpoTokona O6uwo
Type of decision Under the national order | Under MA and the Protocol | Total
Peructpupanu / Registered 2883 1670 4554
OtkasaHu /MpekpateHun/

Refusals /Terminated/ 1227 34 1261
O6uo / Total 4110 1704 5814
PelleHns no onosnuns 308 30 428

Decisions on the oppositions

O6uuio pewenns 4508 1734 6242
Decisions in total

M3TouHMK: MaTeHTHO BegoMcTBO Ha Penybnuka bbnrapus — CTaTucTuueckn goknag 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

OTKka3uTe 3a  fgonyckaHe Ha
peweHna ca 34 no Magpuackara
cnorogba u [lpoTokona KbM  Hes.
Moctenunu ca o6wWo 428 pelleHns 3a
onosnummn, ot Kouto 215 ca 3a NbeH um
yacTMyeH OTka3 Ha Mapka, 63 3a 0TXBbp-
nAHe Ha onosunuuaTa, 141 3a npekpars-
BaHe Ha Npou3BOACTBOTO U 9 3a HOBO-
obpasyBaHe Ha npou3BoAcTBOTO. [loga-
JeHuTe onosuuuun ca 3a 9% OT 3asaBeHu-
Te MapKu No HauuoHasIeH pej u cpeLy 2
% OT MexayHapodHuTe peructpauuu, B
KouTo bbarapus e nocoyeHa karto cTpa-
Ha. OTka3uTte npegctasnsasar 2,8 % or
peweHuaTa. O6wo npe3 2014 roauHa ca
B3eTn 5814 okOHYaTes/IHM peLueHus Mo
3asBKMTE 3a perncTpauus Ha Mapku no Ha-
LiMoHasIeH pef 1 Mo MexayHapoAHU peruc-
Tpauuu 1 TepUTOpUaTHN pasLIMpeHus.

Mactoto Ha bBbarapya Ha
cBeTOBHaTa kapta B o6siactta Ha
naTeHToBaHeTo

TpeTarta u3cnegosaresicka 3ajavya
e [Ja ce oueHuM MACTOTO, KOeTo 3aema
Peny6nuka bbarapmsa B CBETOBHUA Na3ap
Ha NULEH3MM N Ce YCTaHOBAT MbTuLlaTa
N MepKUTe 3a nofobpsiBaHe Ha CbLUuS.

BeskpaiiHaTa naTeHTHa BOliHA B
CBETOBEH Mallab npogb/hkasa ¢ nopeg-
HUA pyHa mexay Apple n Samsung Ha
nasapa 3a CcMapTgoHM Hanpumep, HO

There were 34 denials to decisions
under the MA and the Protocol. There
were 428 decisions for oppositions, 215
of which were for total or partial refusal of
a trademark, 63 for rejection of the
opposition, 141 for termination of
proceedings and 9 for the re-opening of
the case.

The oppositions filed are for 9% of the
applied trademarks by national order and

against 2% of the international
registrations, in which Bulgaria is
indicated as a country. Refusals

represent 2.8% of the decisions. In 2014,
5814 final decisions were taken on
applications for registration of trademarks
by national order and on international
registrations and territorial extensions.

Bulgaria’s place on the world
map in the field of patenting

The third research task is to
evaluate the place occupied by the
Republic of Bulgaria in the global license
market and identify ways and measures
to improve it.

The endless patent war on a global
scale continues with another round
between Apple and Samsung in the
smartphone market, for example, but this

3 o .
EBponeiicko naTeHTHO BeLOMCTBO www. European-patent-office.org.

/espacenet/info/acces.htm
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ToBa OM HM pano camo egHa bGerna
npeactasa Kosiko MaliabHa e BCbLUHOCT
WHAYCTpUATA C NaTeHToBaHW u3obpeTe-
HuA.  Jlngep Mexay TexHOorMyHuTe
rmraHTn e IBM ¢ 6788 nareHTa roguwiHo,
cnefgBaH OT Samsung Cc 4652 naTeHTa,
Google ¢ 2566 nateHTa u Apple ¢ 1775
nareHta (Penchev, 2015).

Mpe3 2014 roguHa naTteHTUTE U3-
naneHu B CALL ca 326033. Tosa npasu
900 naTeHTa Ha AeH WX  OKOMI0 eauviH
naTteHT Ha BCek/ ABe MUHYTW. 3a cpas-
HeHue B bbirapusa 3a ysdnara 2013 1. ca
nogageHn 670 3asdBkM 3a nateHTn wu
nonesHn mogesnu, a 3a 2014 rogvHa
pe3ynTaTbT € Olle Mo-Masiko 3asBKM 3a
naTeHTU u nosie3Hn mogenu - 467.

Mo gaHHM Ha CBeTOBHaTa opraHu-
3aumMsa 3a UHTeNnekTyasiHa Co6CTBEHOCT
(CONC), noganeHNTe 3aBKN 3a NATEHTU
npe3 2013 roguHa ca 2570000. flngep B
cBeTOBeH Mallaba e Kutaih ¢ 800000
3a4BKM 3a narteHtu, cregsaH ot CAL ¢
500000, SnoHmsi U tOxHa Kopes.®
EBponeiickoTo nateHTHO BELOMCTBO Cce
Hapexga Ha neTto macTo. 3a 2013 rognHa
Bvnrapua ce Hapexpa Ha 53 MACTO B
CBeTa Mo nojajeHu 3asaBKM 3a naTeHT, a
3a 2014 roguHa 3aema 58 MACTO B cBeTa.

Kutaii ce cTtpemn pga ytpou 6pos
Ha nateHTuTe cu go 2020 rogmnHa. Llenta
My e fga nonydasa no 14 nareHta 3a
n3obpeteHve Ha Bceku 10000 gywm ot
HacesieHneTo cu.

B Tabnuua 7 ca npencraseHu npu-
Xo4uTe OT AbpXaBHW Takcu B Bbarapus
Nno 06EeKTV Ha UHTEeNeKTyasiHaTa cobCcTBe-
HOCT 3a nepuoga 2009-2014 rogmHa.

would give us only a brief idea of how
large the patented invention industry is.
The leader among technology giants is
IBM with 6788 patents annually, followed
by Samsung with 4652 patents, Google
with 2566 patents and Apple with 1775
patents (Penchev, 2015).

In 2014, US patents were issued at
326033. That makes 900 patents a day or
about one patent every two minutes. For
comparison, in Bulgaria, for the whole of
2013, 670 patents and utility models were
submitted, and for 2014 the result is even
fewer patents and utility models - 467.

According to the World Intellectual
Property Organization4 (WIPQO), there
were 2570000 applications submitted in
2013. The world leader is China with
800,000 patent applications, followed by
the United States with 500,000, Japan
and South Korea. The European Patent
Office ranks fifth.

In 2013, Bulgaria ranks 53rd in the world
in patent applications, and in 2014 it
ranks 58th in the world.

China is aiming to triple its number
of patents by 2020. Its aim is to obtain 14
invention patents for every 10,000 people
in its population.

Revenues from state fees for
intellectual property in Bulgaria for the
period 2009-2014 are presented in Table
7.

2European patent office www. European-patent-office.org. /espacenet/info/acces.htm
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Tabnuua 7. Npuxoamn oT AbpXKaBHM Takcu No 06ekTn Ha NC 3a 2009-2014r. B Xun.

neBa

Table 7. Revenues by state fees, according to industrial property objects for

2009-2014 in thousand leva

O6ekT Ha NC
Industrial property objects

2009 | 2010 | 2011 | 2012 | 2013 | 2014

marks — registration according to the national order

Mapky — perucTpauusi no HauuoHaneH peg / Trade-

4085 | 3573 | 3210 | 3929 | 4136 | 3585

Mapku — MP no MC u NpoTtokona (6br.
3asaButenm)/Trademarks — MR under MA and the
Protocol (Bulgarian applicants)

76 65 68 95 79 74

Mapku — MP no MC n MpoTokona (4yxau
3asaButesnn) / Trademarks — MR under MA and the
Protocol (foreign applicants)

1401

MateHTHW, nonesHn mogenu SPC, ceptudukatm
Patents, utility models SPC, certificates

1939 | 1774 | 1782 | 1634 | 1666 | 1539

EBponeiicku naTteHTu
European patents

1097 | 1415 | 1946 | 2149 | 2568 | 2979

MpomuLLeHN An3aliiu — Mo HaLMOHa/eH peg, v no

to the national order and the Hague Agreement
(Bulgarian applicants)

XC (6bnr.3ansutenu) / Industrial design — according

230 194 199 194 213 198

/ Industrial design — the Hague Agreement (foreign
applicants)

Mpomuwnenn auzaiiHn — no XC (Y4yXAan 3asaBUTenn)

11

CopToBe pacTeHusi 1 MOPOAMN XUBOTHN
Plant varieties and animal breeds

79 71 75 68 80 98

O6wo / Total

8693 | 8439 | 8703 | 9469 | 10200 | 9885

M3TouHuK: MNMaTeHTHO BefOMCTBO Ha Penybnuka bbnrapus — CTaTucTunydecku goknas 2014 rog.
Source: Patent Office of the Republic of Bulgaria - Statistical reports for 2014

AKO HanpaBum cpaBHeHue, busHe-
cbT B CAL, 3annauwa cpegHo 400 gonapa
MbpBOHAYa/IHM Takcu 3a 3awmra Ha
n306peTeHneTo CU C naTeHT, KaTto npu
ycnex pgonnawa owe 240 ponapa. B
Bbvnarapua uanata npouenypa CcTpyBsa
520 neBa B AbpxaBHW Takcwu. [Bagecet
roAVHN € CPOKbT Ha 3alluTa, KoATO AaBa
nateHTbT. ToW 3anoysa Ja Teye B MO-
MEeHTa, B KOWTO e nojajeHa 3asBkaTta 3a
n3gaBaHe Ha narteHT. [NogabpKaHeTo Ha
[OelicTBMEeTO Ha naTeHTa He e eBTUHO.
Okono 3150 neBa e cymaTa, KOATO Tpsi6b-
Ba Ja 6bAe BHeceHa 3a noggbpxaHe Ha
nateHTa ,KuMB” 3a MaKCUMaJsieH CPOK OT
20 roguHn. 3a Peny6nuka bBbarapus
Tasn cyma e 12450 nesa.

MonyyeHuTe pesyntatm HW fdasaT
OCHOBaHue paa copmynupame cnegHute
OCHOBHM M3BOAM NO OTHOLUEHWE Ha
TpeTaTa uscnegosaresicka 3ajava:

- Bbarapusa 3aema cBOeTO HesaBuWj-

HO MACTO Ha CBETOBHUA NaTeHTEH nasap.

By comparison, US businesses
pay an average of $ 400 in initial patent
protection fees, plus another $ 240 if
successful.

In Bulgaria the whole procedure costs
BGN 520 in state fees. Twenty years is
the term of protection afforded by the
patent. It shall commence at the moment
the patent application is submitted.
Maintaining a patent is not cheap. About
BGN 3,150 is the amount that must be
paid to keep the patent alive for a
maximum period of 20 years. For the
Republic of Bulgaria this amount is 12450
BGN.

The results obtained allow us to
formulate the following main conclusions
regarding the third research problem:

- Bulgaria has an unenviable
position on the world patent market.
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- CbnoctaBeHO CnpsAMO CBETOBHU-
Te nuaepw, HawuAT AN B NaTteHTHaTa
3aKpyna e OTHOCUTESIHO MasbK, HO
BaXXEH 3a HAKOU MHAYCTPUN.

- Mpuxogute OT AbpXaBHW Takcu
no 06eKTV Ha UHTeNekTyasnHata cobcTee-
HOCT ca 3HauuTeNnHo nepo npu opmunpa-
HeToO Ha penyb/IMKaHCKUA BIOIKET, KOeTo
€ BWAHO OT AaHHuTe B Tabnmuya 7.

N3BOAN
1. [aHHuTe, Makap W He[oCTaTbyHO
npeacTaBuTesiHK, NOTBLPAMXA N TpuUTe
n3crieioBaTesICku XMnoTesu.
2. B bbarapust cbluecTByBa Heobxoanma-
Ta UHCTUTYLMOHAIHA pamMka (CTPYKTypy K
HopmaTuBHa 6as3a) 3a pasBuMTME Ha WH-
JycTpyanHata co6CTBEHOCT W 3asaBUTES-
CcKaTa aKTMBHOCT.
3. OCHOBHUTE YCU/IUA B KPaATKOCPOYEH U
ObArocpoyeH acnekrt Tpsbsa fa ce Haco-
yaT KbM 3allUTa Ha UWHTenekTyanHara
COBCTBEHOCT M 3acu/iBaHe Ha UHTepeca
Ha opuanyeckuTe nuua, BUCLLMTE yUnnu-
wa u BAH kbMm noBuwaBaHe Ha 3asdBuU-
Tesickata aKkTMBHOCT 3a naTeHTW 1 nones-
HW MOAENN.
4. KbM HacToAWMA MOMEHT topuanyec-
KATE acnekTu, CBbp3aHU CbC 3awuTara
Ha WHTenekTyanHata COOCTBEHOCT ca
KpainHO CNoXHW, a MOoHsKora v NpoTUBO-
peuvBu. [Laxe u npu nuvaepute Ha
NMUEH3M0HHATa TbProBus ChblUecTByBaT
NPOTUBOPEUUSA U HAMA OTTOBOPU HA MHOTO
OT NocTaBeHUTe BbNPOCHU.
5. O6ekTuTe Ha mHAycTpuasiHa cobcTee-
HOCT ca npefnocTaBka 3a pa3BUTUMETO Ha
NLEH3MOHHATa TbProBus.

- Compared to world leaders, our
share of patent protection is relatively
small, but important for some industries.

- Revenues from state fees for
intellectual property are a significant item
in the formation of the republican budget,
which is evident from the data in Table 7.

CONCLUSIONS

1. The data, although not sufficiently
representative, confirmed all three
research hypotheses.

2. In Bulgaria, there is a necessary
institutional framework (structures and
legal framework) for the development of
industrial property and applicant activity.

3. The main efforts in the short and long
term should be directed to the protection
of intellectual property and to increasing
the interest of legal entities, higher
education institutions and the Bulgarian
Academy of Sciences in increasing the
activity of patents and utility models.

4. At present, the legal aspects related to
the protection of intellectual property are
extremely complex and sometimes
contradictory. Even with the leaders of
licensing, there are controversies and
many questions are not answered.

5. Industrial property objects are a
prerequisite for the development of
licensed trade.
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