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AHAIN3 HA BOAHUN N1 AJTIKOXOJIHN EKCTPAKTUW OT
JIEHEBHOTO PACTEHME CIRSIUM LIGULARE BOISS. C LE
BNNAI'AHE B MAPUHATIW 3A MECHU 1 PUBHIN ACTUA

AJITBEHA MbPXXAHOBA', UBE/IVIHA BACW/IEBA', CHEXXAHA MBAHOBA"

1 KaTegpa XpaHeHe 1 Typu3bm, CTONaHCKN hakynTeTT,
YHUBPCUTET MO XpaHUTe/HN TexHonoruu, MNnosams, buvarapus,

albenadsp@abv.bg

Pestome: Mpu ToBa npoy4BaHe Ca M3BLPLUEHWN (IUBUKOXMMUYHU, XUMUYHU U CMIEKTPasHU
aHann3y Ha npefBapuTeNHO NOATrOTBEHN BOLHU U alKOXOMHWN eKCTPaKTMW Ha fleyebHOTO
pacTenue Cirsium ligulare Boiss. OnpegeneHa e 6MONOrMYHO aKTUBHATa CybCcTaHUMsA B
Te3n eKcTpakTy. OCbLECTBEHN Ca aHaIM3M Ha eKCTPAKTUTE N0 OTHOLUEHVE Ha 06LLy
theHonu, obwy hnaBoHOMAM, 0OLLM XNOPOMAM, OOLLM KapoTeHouaM M o6LWM pyKTaHu.
OnpefeneHa e aHTUOKCUAAHTHATA aKTUBHOCT Ha eKCTPaKTV 0T 6unkaTa v e cpaBHeHa
Mo fBa pasMyHn meToka Ha cnekTpasieH aHaims DPPH 1 FRAP. B xoga Ha npoyysaHeTO
€ YCTaHOBEHa KOpenaunoHHa 3aBUCUMOCT MeXKAy aHTUOKCUAaHTHaTa aKTWBHOCT Ha
Cirsium ligulare Boiss. u onpefeneHoTo 06WO KOAMYeCTBO (peHoM. Ha 6asa Ha
HanpaBeHUTe 13CcnefBaHnsa e YCTaHOBEHO, Ye Hali — BUCOKA aH TMOKCUAAHTHA aK TUBHOCT
“MaT BOAHMTe ekcTpakTu Ha Cirsium ligulare Boiss. cpasHsBaiiku v ¢ 50 % 1 70 %
eTaHOMHN ekcpakTu. ToBa MoKassa, Ye CUIHO M3paseHaTa aHTUOKCMAATHA aKTUBHOCT
Ha Cirsium ligulare Boiss. Asteraceaee BbB BOAHUTE €KCTPAKTU M NPaBM NPUNO>KUMM
NPy BAAraHeTo B Pa3NYHK XPaHUTENHN NPOAYKTH, BKNOUNTENHO U B MapyHaTK 3a MeCo
u puba.

Kntouosn gymn:  Cirsium ligulare Boiss, (bpykTaHn, o06LWKM KapoTeHouay,
aHTMWOKCUAAHTHA aKTVUBHOCT, MapuHaTy

ANALYSIS OF AQUATIC AND ALCOHOLIC EXTRACTS OF
THE CIRSIUM LIGULARE BOISS MEDICINAL PLANT.
INVESTIGATING IN MARINATES FOR MEAT AND FISH
DISHES

ALBENA PARZHANOVA!, IVELINA N.VASILEVA!, SNEZHANA
IVANOVA!

1 Department of Food and tourism,
University of Food Technologies, Plovdiv, Bulgaria
albenadsp@abv.bg

Abstract: In this study, physicochemical, chemical and spectral analyzes of pre-prepared
aqueous and alcoholic extracts of the medicinal plant Cirsium ligulare Boiss. were
performed. The biologically active substance in these extracts has been determined.
Extracts were analyzed for total phenols, total flavonoids, total chlorophylls, common
carotenoids and total fructans. The antioxidant activity of herb extracts was determined
and compared by two different spectral analysis methods DPPH and FRAP. In the course
of the study, a correlation between the antioxidant activity of Cirsium ligulare Boiss was
established and the total amount of phenols determined. Based on the studies done, it has
been found that aqueous extracts of Cirsium ligulare Boiss. have the highest antioxidant
activity comparing them with 50% and 70% ethanol extracts. This indicates that the highly
expressed antioxidant activity of Cirsium ligulare Boiss. Asteraceae in aqueous extracts
make them useful for use in various foods, including marinades for meat and fish.

Key words: Cirsium ligulare Boiss, Fructans, Common Carotenoids, Antioxidant Activity,
Marinates
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1. BbBegeHue

PogbT Cirsium (Manamuga) ca BWUCOKU
eJHOTOANLUHW, ABYTOAWLIHA WIN MHOTOrOAMLLHM
TPEBUCTW pacTeHnst 0T CeMelicTBO CIOXHOLBETHY
(Asteraceae). Te ca CeMeiiCTBO [BYyCeMefe/Hu
pacTeHus, npuHagexaLiy KbM oTgen
MOKPUTOCEMEHHMW.

Manamungara e ¢ n3npaseHo cTe6s10, BUCOKO
fo 150 cm, NOKpUTO C TBLPAM BNACUHKN W
pa3K/IOHEHO KbM Bbpxa. Jluctata ca NpoAb/roBato
NaHLETHW, MepecTo HapsasaHu, ¢ 6og/n. LiseToseTe
ca TpbbecTW, [ABYMNONOBU, PAAKO efHOMO/OBY,
PO30BM Ha LBAT, CbOpPaHN B CbLBETME KOLLUHWUYKA.
O6BVBHWTE /UCTEHUA Cca BMOMETOBW. [104bT €
AfueBnaeH,  cBeT/iokasAB,  CbC  3aKpeneHa
XBbpUWKa B ropHus Kpaii [AcboB 1 Kon., 2012].

Mpu esnyectonuctHa nanamuga (Cirsium
ligulare Boiss.) - "uupsuym nurynape"”, nucrata
OTrope ca MOKPUTU C IbCTU TBBHPAU UYETUHKW.
CpepgHuTe 06BMBHM IMCTYETA HA KOLUHMYKaTa ca 2-
3,5 mm WWPOKW, CTECHEHW Haf fO/HATA TPETUHA, a
KbM BbpXa JTbXWYKOBUAHO paswwmpeHn. Te ca
XPYLANHO PECHUYECTM M 3aBbpLUBAT C U3MPaBeHO
“nu nonymsnpaseHo 6ogunye [[envnasnos n Kon.,
2003].

Cnopep nuTepaTypata pacTeHusTa  OT
LunpsvesnaTr pog ca 6oraTu Ha  (DeHONHU
CbefuHeHuns. 3BeCTHO e, Ye (DeHONMHUTE KNCETMHU
MMat pasnnmyHa 6uonornyHa aktmeHocT [Kozyra,
M.etal.,2014]. Oo cera nasoHoOMAUTE K
(DEHONMHUTE KWCENIMHWM Ca Manko  MPOy4YeHU B
TakmBa pacTeHMs kKato Cirsium decussatum,
Cirsium eriophorum (L.) Scop, Cirsium ligulare
Boiss. CneposartenHo, ToBa € eAHO OT MbpBUTE
MpoyyBaHUs, B KOUTO € W3BbPLUEH KayecTBeH U
KO/IMYECTBEH aHanu3 Ha (hnaBoOHOMAM W (DEHOMHM
KUCENMHM B LBEeTeTO M bunkata Ha Cirsium spp.
MpoyyeHo e  OTAENAHETO  Ha  aKTVBHWTe
KOMMOHEHTN Ha cbuBeTUs M nmcta Ha Cirsium
decussatum, Cirsium eriophorum (L.) Scop.,
Cirsium  ligulare  Boiss.  W3onupaHeto mu
pasfensHeTo  Ha  NPUPOLHWTE  CbefuHeHus
(BKMHOUUTENHO (DEHOMHW KUCENIMHKM) OT pacTeHusTa
e MHOro BaXeH npobseM BbB PUTOXUMUYHMA
aHaim3.  dnaBoHOMAMTE  Cca  KO/MIMYECTBEHO
aHanusupaHy 3a nbpsu nbuT [Kozyra, M., et al.,
2014]. Cnopep HannyHuTe gaHHW Cirsium Mill
(Asteraceae) cbabpat (iaBoHouan 2-4, heHONHN
KUCENMHK,  eceHuManHu macna,  CTeponu,
TPUTEPNEHN, KaKTO U a/IKaiouau, nonvaueTuneHu,
BbI/IEBOAOPOAMN, anngaTHu angexunam 7
ryasHonMaun - CeCKBMTeprneHoBn nakToHu [Dobrié,

S., et al. 2016]. B nutepatypata e oOnucaHo
CBOWCTBO  Ha  MonudeHonmMTe M TAXHaTa
aHTVOKCMAaHTHa  CMOCOGHOCT  Aa  noymcTsar

cBo6OAHUTE  paguKany, npoussegeHn Ot
MeTabonM3Ma Ha KeTKWTe, [eaKTUBUpaliku uaun
eNMMUHMPAliKK T OT YOBELLKOTO TA0 [Leopoldini,
et al.,, 2011]. MNpeactaBeHa e WHQopmauua 3a

M3BbpLIEHA  U3CnefoBaTencka paboTa, KaTto ca
W3MoN3BaHN KBaHTOBO-XMMWYHN  METOAM 3a
onpeaensHe Ha MONMU(EHONHU aHTUOKCUAAHTHU
cheAuHeHus. B nuTepaTypata ca  pasriefaHu
pasNNYHUTE TPYNU MOMUGEHONN, T.e. (EHOMHY
KucenuHK,  (naBoHoMau.  TpuTe  OCHOBHY
NPeANoXKeHN MexaHu3ma, upe3s KOWTO

aHTMOKCUAAHTUTE MOTaT Ja UrpadT CBOATA 3aLluTHa
pons ca: npeHacsHeTo Ha H aTtom, eAvHWYHWA
MPEHOC Ha eNeKTPOH N XenauusaTta Ha MeTaiuTe, ca
aHa/mM3mpaHy 1M 06cbaeHn nogpobHo oT [Kaur, et
al., 2001]. ®PeHOMHN KUCENUHU 1 (hnaBOHOMAUTE
ca BeLecTBa, KOMTO MMaT NONe3Ho LeliCTBME BbPXY
34paBeTO Ha 4oBeKa, crefjosaTenHo, Te ca
epeKTMBHMTE BeLLECTBA, KOMTO Morar fa wurpast
BaXHa pond B 3auliuMTata Ha YOBELIKOTO TANMO OT
3a60M15BaHMsA, CBbp3aHW C OKCUAATMBHUSA CTpec
KaTo Bb3naseHns, CbpLevHO-CbL0BM 3ab60/15BaHNS,
pakoBu 3abonsBaHWs K cTapeeHe [Kaur, et al.,
2001]. Mo Tasn nMpuynHa  NONUMEHONHUTE
CbeHeHUATa ca OGEKT Ha ronsaM WHTepec OT
CTpaHa Ha YydeHuTte. T[lopafn CMOXHOCTTa Ha
CbCTaBa MM B pPacTUTEHX XpaHW W OWUIKOBU
eKCTPaKTU UM Bb3MOXHUTE  CUHEPTUYHU UK
aHTarOHWCTUYHM B3aUMOAENCTBUA MEXAY THAX, €
MPOBOKMPAI0 Y4YeHUTe fAa pa3paboTAT HafexneH
METOA, 3a ornpefensHe Ha 00OLL0TO CbAbpXaHue Ha
NOMNMEHONHN  aHTMOKCUAaHTK. [poyyBaHe Ha
NATepatypata Mokasga, 4Ye Mo-rofgmara 4act OT

MEeToANTE, W3NON3BaHW 3a ONpPeaendaHeTo Ha
I'IOﬂVId)eHOI'IHVI CbeanNHEeHUA " TAXHaTa
dHTUOKCAaHTHa aKTUBHOCT ca

CMEKTPOMOTOMETPUYHM. Te3n MeToAN npuTexxasar
peavua HefocTaTbuu, Kato [AbAr0 BpeMe Ha
peakuus, H/ACKa  YyBCTBUTE/HOCT, HMCKa
CeNeKTMBHOCT, KOETO BOAM [0 HafueHsBaHe Wu
nofLeHsBaHe Ha pesyntatu [Karadag, et al., 2009].

Mopagn TOBa Hay4YHU KONEKTMBWU paboTaT
BbPXYy HOBM MeTOAM 3a  OnpefensHe Ha
NONNMEHONHN  CbeAMHeHuns. HabntogasaHn ca
3HAYUMM W TONOXMTENIHN  KOpenaumm  mexay
aHTMOKCUAAHTHATA aKTUBHOCT W NOMU(EHONTE U
aHToumaHnamHute [Lin, et al 2014].

LlenTa Ha HacToALLOTO NMpoy4YBaHe € 4pes
M3BbPLUBAHE HA (USMKOXUMUYHU U XUMUYHU
aHa/IM3n Ha NpeBapuTe/IHO MOArOTBEHWTE BOLHU U
aJIKOXO/IHN  eKCTPaKTU Ha Ne4ebHOTO pacTeHue
Cirsium ligulare Boiss. pfga ce onpegenu
CbAbpXKaHMEeTO Ha 06wy geHonun, (naBoHOMAK,
xnopogmnn, 06wy  KapoTeHOMAM U 0bBLWM
(hpykTaHu. [a ce onpefenn aHTUOKCUAAHTHaTa
aKTVBHOCT Ha eKCTpakTW 0T 6unkata u TAxHaTa
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Bpb3Ka C (DEHOHNSA UM CbCTaB. W fa ce ycTaHOBM
[a/n ToBa 1M Npasn NPUIOXKMMM NPU BlaraHeTo B
Pa3INYHN XPaHWUTENIHN NPOAYKTU, BKIKOUUTENHO U
B MapuHaTK 3a Meco v puba.

2. AHTUOCKNOAHTU N TAXHOTO
NPUIOKEHWNE B XpaHUTE.

AHTNOKCHATHUTE CBOWCTBA W 34paBHUS
eekT Ob/mKaWwmM ce Ha (EeHOMHUTE CbefMHEHWS
Cbhabpxaly ce B f1leuebHOTO pacteHme Cirsium
ligulare Boiss. npefcTaBnsBaT WHTepec 3a
nscnegaHe u NPUIOXKEHVE B  34aBOC/IOBHO
XpaHeHe Ha xopaTa [Shahidi F. and P.
Ambigaipalan, 2015]. AHTWOKCUZAHTWUTE Ca
BELLLeCTBa, KOMTO NpeAoTBPaTABaT OKUC/ISBAHETO Ha
OPYr CbeIMHEHUA N TOBA MOXe [Ja C/YyXW Kato
nmokasate/l 3a OKauyecTBABaHE Ha  XpaHuTe.
NlunugHata okcugauus ce  npeausBMkea  OT
XVIMWUYHW peakLmn, KOUTO NPoTUYaT B XpaHUTe U T
npaByM HerogHW 3a KOHCymauus. ToBa BOAM [0
chopMUPaHETO Ha HENPUATEH W1 rPaHACBaLL, MUpUC,
KOETO MpaBu XpPaHUTE HErofHW 3a KOHCyMauus u
Henpuemnveu. OKCUAATMBHOTO TPaHACBaHe e
OCHOBHa MpWYMHa 3a BMOLIABAHE KayecTBOTO Ha
XpaHaTa ¥ OTXBbpP/IsSiHE Ha NPOAYKTa KaTo HexenaH
[Decker, E., and M. Clements, 2010]. 3a ga ce
npefoTBpaTM  pasrpaXhaHeTo  Ha  XpaHuTe,
Ob/DKaWo Ce Ha OKMCNsiBaHe, W3MO0M3BaHETO Ha
aHTUOKCUAAHTN Ce NpeBbpHa B HEOOXOAMMOCT 3a
XpaHUTEeNIHUTE MPOLYKTW, KOUTO Ca YyBCTBUTENHU
KbM TO3M TWM XuMmyecka npomsaHa [Choe and Min,
2009]. TMonudpeHonuTe okKasBaT aHTUOKCULAHTHO
JelicTBMe, [NaBHO MNopaguM ponsta CW  Ha
pefyuupaly  areHTu, [OHOPU Ha BOLOPOA M
CaMOCTOSITE/IHN  KUCMIOPOAHN  CTUMY/aHTW. B
MHOro nyo6nMkaumMm ce o6CHXKAa ObAeLeTo Ha
OWnKWTe UM MognpaBKuTe Kato e(heKTUBHU
aHTMOKCMAAHTM K ce 0606LLlaBaT O4YaKBaHU
TeHAeHUmn [Embuscado, M. E., 2015].

3aToBa 0cobGeH MHTepec 3a M3cnefsaHe ca
OWNKnTe, Nopagn CUIHUTE UM aHTUOKCUAAHTHU W
aHTUMWMKPOOHW  CBOICTBA, KOWUTO  HaABMLUABaT
MHOFO M3M0/I3BaHN B MOMEHTA ECTECTBEHU U
CUHTETUYHM aHTUoKcugaHTK [Suhaj, 2006]. Te ca
OT/INYEH W3TOYHMK Ha (PEHONHW CbeAMHEHUs, 3a
KoMTo Cce cCboOlaBa, 4Ye nokaseaT [fobpa
aHTMOKCKMAaHTHa akTmBHOCT [Carlsen et al., 2010;
Embuscado, 2015] u MHoro ot TAX  Hamwupart
NPUIOXEHe KaTo Ce BfaraT B XpaHW W TOTOBK
ACTMA. YCTaHOBEHO, € Ye aKTUBHUAT eKCTPakT OT
bunkata 6401 TPbH €  KOMMJeKC OoT 7
(hNaBOHOMUIHAHW U NOMUGEHONHN  CbefUHEHMNS
KaTto CUAMOMHWH OOMKHOBEHO Ce cuuMTa 3a Hai-
aKTVIBHWSA KOMIMOHEHT W 3aToBa B MefuuuHaTa ce
npunara 3a fie4yeHre Ha YepHOAPO6HM 3a6019BaHNS
[Comelli et al, 2007]. W3cnegBaH e
NHXMOUTOPHUA  e()eKT  Ha  aHTUOKCUAAHTHM

MapuHaTK, CbabpXKawy 6mpa u 6110 BUHO (c/6e3
aJIKOX0/1), CaMOCTOATE/IHO W/ CMECeHU C OUKK
(Y4ecbH, MKUHDKUADWA, Mallepka, pPO3MapuH W
yepBeHa  fil0Ta  YyllKa),  W3MOM3BaHW  Mpu
NPUroTBSHETO Ha fAcTUA ¢ Meco [Viegas at al.,
2012]. B nwutepatypata e pAobpe 060CHOBaHa
HeobxoaMMocTTa oT n3vepBaHe Ha
aHTMOKCUAAHTHaTa aKTMBHOCT, KOSATO € CBbp3aHa C
OCbLLECTBABAHETO HA KOHTPO/ 3a KayeCTBOTO Ha
XpaHu U XpaHWUTENHW NPOAYKTM C  uen
npefocTaBsaHe Ha CTaHZapTy 3a kadecTtBo [Shahidi
and , 2007]. Hay4eH konekTuB OT Bucwl MHCTUTYT
MO  XpaHWUTENIHW  TexHoMormM B ApXKEHTUHa
aHa/M3mpaT eKCTPaKT OT LBeToBeTe Ha Onopordum
acanthium L., KOATO CbWO e OT  CEeMEencTBo
(Asteraceae) M ro u3noni3BaT Kato pacTUTeNeH
KoarynaHT Ha nacTbOpM3MpaHO FOBEXA0 MJISKO 3a
MPOM3BOACTBO HA MOMYTBbPA TWUM  CUPEHE.
EkcneptuTe oueHsBaT pasnyHM MapameTpu uypes
(OM3NKOXUMUYHU  aHa/IM3M U CEH30peH npodun
[OKa3BaT, 4Ye  Ka4yecTBOTO  Ha  CUPEHETO,
npoussegeHo ¢ Onopordum acanthium L., e
CXOfeH C TO3M Ha TbProBckuTe cupeHa [Brutti, et
al., 2012].

3. BAnAHMETO Ha TeUYHU J06aBKN BbPXY
KayecTBOTO Ha MECTHW MPOLYKTH.

Gihyun, et al.,(2020), nscnefsaT edekTuTe
Ha pas/IM4yHN TeYHW [06aBKN Ha HEXMBOTMHCKA
OCHOBa BBPXY (M3NKOXUMUYHW, CTPYKTYPHU W
CEH30pHW CBOICTBA Ha Meco. lMpuroTes ce MeceH
aHasior upe3 CMecBaHe Ha TeKCTypupaH pacTuTeneH
npotenH (TVP), coeB npoTenHoB m3onat (SPI) u
gpyra  TeyHa  pgob6asa. WN3cnegsaHn  ca
(hM3NKOXMMUYHMN CBOICTBA (PEONOTMYHM CBOICTBA,
3ary6a npu roteeHe-CL, KanauuTeT 3a 3afbpykaHe
Ha Bogja WHC, TekcTypa W UBAT), CTPYKTYPHU
(BMoUM  BbHLUEH BUA W MUKPOCTPYKTypa) W
CEH30PHW OLUEHKW. Pesyntatute OT CeH30pHaTa
OLeHKa pas3KpuBar, 4e COYHOCTTAa € MO0-CKOpO
MoB/MsHa OT BOZA, OTKONKOTO OT Macsno [Gihyun, et
al.,2020]. MHoro npoy4yBaHus cbob6LaBar, ue
emMy/icusaTa MOXe [ja Ce M3Mon3Ba Kato 3amMecTuTen
Ha MasHWHWTE B MECHWTe NPOAYKTW brarogapeHuve
Ha MOMOXWTENIHUA CU eqeKT BbpPXY TeKCTypara,
CMOCO6HOCTTA 32 3afbp)KaHe Ha BOfa U HamMaseHoTo
CbAbpKaHWe Ha MasHMHW [Pietrasik et al. 2012].
CnepoBaTe/lHO TOBa NpoyyBaHe UMa 3a Uen fa
aHanm3upa edekta Ha pas/IMyHu TeYHU [06aBKMN Ha
HEXXNBOTUHCKA OCHOBA Y TEXHWUTE eMY/IraTopy KaTo
BOZa, panvMy4Ho Macno u ap.

CnepoBatesiHo, c HapacTsalla
KOHL|eHTpaumMa Ha TeYHN [06aBKW, HarpsaBaLLmAT ce
MPOAYKT OT Meco npugobvBa CBOWCTBaTA Ha
BMCKO3UTET (MofJo6eH Ha TeyHocT) Ha TVP
(TekcTypupaH pacTUTesieH NPOTEUH), C U3K/THOUEHMe
Ha obpaboTkata ¢ mMacno. [loknagasaHo e 0T Song
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and Zheng (2007), ye BogaTa, CbOTBETHO M BOAHUTE
eKCTPaKTU UMaT BaKHa pons 3a KOHTPO/MpaHe Ha
BMCKOENACTUUYHMTE CBOICTBA Ha MecoTO.

Roccia et al., (2009) cvobLyasart, 4ye Bojata
B XpaHuTe/NiHaTa CUCTeMa HaMasisiBa e/laCTUYHOCTTa
1 BUCKO3HUTE CBOMCTBA Ha MecoTo. Mopaawm ToBa ce
npegnonara, 4e YBE/IMYEHWETO Ha TEYHOCTTa,
ocurypsisa nosyyaBaHe Ha MeCeH MPOAYKT C Mo-
ronsamMa KpexkocT U COYHOCT.

3.1. 3aryba Ha BnarocbabpXaHue npw
roTBeHe.

3arybute npu TroTBeHe MpeAcTaBnsBar
CTeneHTa Ha CBMBaHe Ha MeCOTO MO BpeMe Ha
roTBeHe, KOETO e BaKeH MokasaTes 3a Aa Ce OLEeHU
KayecTBOTO Ha MeCOTO, CBbP3aHO CbC COYHOCTTA U
fJobuBa Ha KpailHus npogykT. CrefoBaTesiHo,
3arybu npu roTBeHe Ha MeCHM MNpPOAyKTU ce
onpefens B 3aBUCUMOCT OT pas/IMYHUTE TeYHU
fo6aBkn. Kato usno, CL(3arybute npu roTeeHe)
Ha npepaboTeHUTE MECHM MPOAYKTU ce OTpasssar
ype3 MapameTpuM 3a MPUrOTBAHE, KOWUTO ca
KOMMMeKCHW. EAMH OT TAX e KanayuTeTbT 3a
3aabpKaHe Ha Boga-WHC, KOMTO e BaxeH (hakTop,
TbiA KaTo TOBa Onpefens KayecTBOTO ¥ AobuBa Ha
MPACHOTO MECO WM HerosuTte npogyktn [Wang,et
al., 2015].

B aHano3nte Ha mecoto WHC-KkanauutetsT
3a 3afibpXXaHe Ha Bofa NpefcTassABa Crnoco6HOCTTa
Ha npoTeMHa fAa 3adbpxa Boja WM fga obpasysa
NPOTENHOB ref.

KonkoTo Mo-BMCOK € KanauuteTbT 3a
3a/ibpXXaHe Ha BOJa B MECHWTe aHal03M, TO/IKOBa
no-rofisiMa e Herosata COYHOCT. CnefosaTtesiHo,
WHC Ha MecHM aHano3n e wu3cfefgsaHa B
3aBMCMMOCT OT BWAa Ha TeyHWTe [06GaBKW npeau
HarpsBaHe.

4. MaTtepuann U MeToau.
4.1. Matepuanmu.

4.1.1. lMogrotoBka Ha BOAHW U eTaHO/THU
EKCTPaKTW.

M3non3ea ce —e3MYeCTONUCTHA Nanamuja
"UMp3nym nurynape”, Koato e cbbpaHa oT 3anagHu
Pogonu n nageHtuduympana kato (Cirsium ligulare
Boiss.) B nuueHsnpaHa nabopatopus. BopgHuTe
eKCTpakTn (MHQY3MKM) ce nony4yaeaT, KaTto ce
ekcTpaxupa 1 g cMigHa cyxa 6uikosa cybcTaHums
c 20 ml Boga npu Temnepatypa 95 °C n
npectossaHe 30 min. Crneg  (uaTpysaHe
eKCTPaKTUTEe, aKo He Ce W3MoM3BaT BefHara Crej
(OMNTPYBAHETO Ce 3ampasssar npy Temneparypa -18
°C [0 u3Mon3BaHeTo MM 3a aHanu3. EtaHonHuTe
eKCTpakTh 0T 6unKata e3v4ecTO/IMCTHa nanamuza
(Cirsium ligulare Boiss.) ce nonyyaeat oT 1 ¢
CMm/ifHaTa pactuTenHa cyposuHa ¢ 20 ml 50 % wnu
70 % etaHon. CobxpaHsABaT Cce Ha TbMHO nNpu
Temnepatypa 18 — 20 °C B npofgb/mkeHne Ha 14

JeHa. dunTpyeaT ce M ce 3ampasfear  npu
Temneparypa -18 — 20 °C o TAXHOTO aHa/IM3npaHe.
B cnyuyaid, e He ce M3MN0N3BaT HEMOCPEACBEHO Cnes
npoveca (uaTpysaHe.

4.2. MeToan.

BrONOrMYHO aKTMBHUTE BelllecTBa B Te3u
EKCTPaKTKh Cce Oonpependar Karto cCa W13ro3saHn
cnegHnuTe MeTogn.

4.2.1. Hannuve Ha BbIrnexmapaT BbB
BOAHW N €TAaHO/IHU eKCTPaKTH.

AHannsnTe ca u3BbpWEHN uype3 HPLC-
RID wmetogq. HPLC aHanmMs Ha  eKCTpakTw,
CbAbPXKaLM WMHY/IMH, KecTo3a, HWUCTO3a, /K034,
(bpyKTO3a M 3axapo3a Ca W3BbPLUEHW Ha TeyeH
xpomaTorpad ELITE LaChrome (Hitachi), cHabaeH
C Xxpomarorpagicka KosmoHa Sugar  SP0810
(Shodex®) n pethpakTomeTpuyeH getektop (VWR
Hitachi Chromaster, 5450). KonuuyecTtBoTo Ha
aHa/IM3npaHnTe BbIIEXuAgpaTh ce u3unucnssa ot
nnouita Ha nukoseTe [Petkova et al., 2014].

4.2.2. OnpepenssiHe 06LL0TO CbhAbpXKaHme
Ha X/10pohnIN N KapoTEHOUAN.

OnpegensHeTo Ha Xxnopodun a, xaopodun
b, 06wy xnopounnm n o6WM KapoTeHOWUAWM ce
ocbllecTBsiBa MO MeToga Ha [Lichtenthaler w
Wellburn 1983]. MpobuTe ce cmecsaT C aueToH
(1:5) n ce ekcTpaxmpaT B ynTpassykosa 6aHs SIEL
UST 5.7-150 npu 40°C 3a 15 min. EKcTpakuusTa ce
n3BbpLIBA TPUKpaTHO. CbbpaHWTe aLeTOHOBU
eKCTPaKTU Cce u3MepBaT NpU TpU AbDKMHU Ha
Bb/IHUTE 662, 645 1 470 nm cpelly npasHa npoba
(aueToH).

4.2.3. OnpepensiHe Ha 06w heHonw.

CbabpKaHMeTo Ha 06wy nonudgeHonn B
eKCTPaKTUTE e OMpedeneHo Mo MeToja Ha
[Ainsworth and Gillespie, 2007] ¢ Folin-Ciocalteu
peakTuB. Pesyntatute ca NpefcTaBeHW Kato mg
eKBMBaNeHTN ranoea KucenuHa(GAE) B 1 g npoba
(mg GAE/g npo6a).

4.2.4. OnpegensiHe Ha 06w hiaBoHOUAN.

O6WOTO  KO/MMYeCTBO  (hnaBoOHOMAM B
EKCTpaKTUTE € onpeaeneHo no metoga Ha [Kivrak
et al., 2009]. Pe3ynrtatuTe ca npefcraBeHn Kato mg
ekBMBaneHTn keepumTnH (QE) B 1g npoba (mg
QE/g npo6a).

4.2.5. OnpegensHe Ha aHTUOKCUAaHTa
aKTMBHoCT no DPPH.

Pagvkanoynasswiata  CMocobHOCT  Ha
eKCTpaKTUTe € onpegesneHa no metoga Ha[Dimov et
al., 2018].
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4.2.6. OnpegensHe Ha aHTUOKCUAAHTA
aKTUBHOCT no FRAP.

MeTanopegyumpailata cnocobHoCT
Ha eKCTpakTUTe e ornpefeneHa Mo MeToja Ha
[Dimov et al., 2018].

5. Pesyntatu n guckycums.

Ta6bnmua 1. Cbabp>KaHue Ha
surnexugpaTu B (Cirsium ligulare
Boiss.), /100 r cyxa cyposuHa

Mpob6a 1- 3axapo3 | rnkosa | pykTo
KecTo3 a 3a
a
(Cirsium | 0,50+ | 0,76%0, | 0,52+0,0 | 0,850,
ligulare 0,08 08 8 12
Boiss.)

AHanmsa nokasea, 4e B ¢g /100 g cyxa
CypOBMHa OT 6unKata onpegeneHy Mo MeTofa Ha
[Petkova N., R. Vrancheva, P. Denev, I. lvanov, A.
Pavlov, 2014] ce cbabpxaT 3axapuTe 1- KecTo3a,
3axapo3a, r/Ko3a M (PPYKTO3a, KOUTO Lie umat
3HayeHVe nNpW K3MNon3BaHe Ha Ownkata 3a
MPUroTBAHE Ha MapvHaTW 3a MapyvHOBaHE Ha Meco
1 pnba 13Mnon3BaHn B Ky/IMHapHaTa TEXHO/OMMS.

Ta6bnuua 2. Cbabp>KaHue Ha 06Lm

Xponounu n KapoTeHoMaM

Mpoba Xnopo | Xnopo | O6wmn | O6wwm
un A | punb | xnopo | kapote
unu | Homau
(Cirsium
ligulare 2455 | 16,78 | 41,33 | 22,51
Boiss.)

Ha 6a3a Ha nNpUroTBeHUTE BOAHU MU
eTaHO/IHN eKCTPaKTW € HanpaBeHO W3CfiefBaHe C
uen pga ce onpegenu 6WOMOTMYHO aKTMBHATA
CyOCTaHUMA B pa3/IMYHM eKCTPaKTh OT fievyebHOTo
pacteHne (Cirsium ligulare Boiss.), cbbpaHOo OT
permoHa Ha 3anmagHu Pogonu. PesyntatiTte ca
0TpaseHu B TabuumTe 2 1 3.

EkcTpakTMTe  ca  aHa/u3MpaHuM — 3a
CbAbpXaHMe Ha obwute QeHomM, u 06w
(hnaBoHOMAM W (PPYKTAHW MO TOPEnoCcoYeHNTe
CTaH4apTHM METOAVKM. AHTNOKCHAHTHaTa
aKTVBHOCT Ha EKCTpaKTMUTe Ce OLeHsABa Mo [Ba
metoga DPPH n FRAP. Tabuua 4.

Tabnuua 3. O6LM (PpyKTaHu B
eKCTPaKTMN OT e31YecTONMCTHA

nasamuga

EKcTpakT O6LWwu hpyKTaHu,
0/100 g cyxa cypoBUHa

70% eTaHon 0,84+0,17

50% eTaHon 0,83+0,11

BOAA 0,68+0,11

Tabnuua 4. KopenauynoHHa
3aBUCUMOCT (r) Me>Kay
aHTUOKCMAAHNTE aKTUBHOCTMU
(DPPH 1 FRAP) o6wmTe theHomnu,
(hr1iaBOHOMAN N KapoTeHoUaW

DeHOMHO DPPH FRAP
CbAbpXKaHue

O6ww theHonn | 0,9602 0,9012
O6Lwm 0,8074 0,6744
(hnaBoHOMAM

O6Lwm 0,9444 0,9287
KapoTeHOMAM

Ot T1abnvua 5, B KOATO Ca MOMECTEHM
pesyntaTuTe OT OnNpefensHe Ha Ko/uyecTsBarta
NONNMEHONM N aHTUOKCUAAHTW BbB BOAHWM MU
pa3/IMYHN KOHLIEHTpaLUW eTaHOM0BW eKCTPaKTh OT
ameopactawoto  pacteHue  (Cirsium  ligulare
Boiss.), n3paseHu 3a g cyxa cypoeuHa. Moxe aa ce
BMAW, Ye Hail — BUCOKA aHTMOKCUAAHTHA aKTUBHOCT
nokaseBaT  BOAHWTE EKCTPaKTM Ha  6uikarta
€314ecToNNCTHA Nanamnia, B cpasHeHue ¢ 50 % u
70 % eTaHONOBM eKCpaKTW Ha cCbliata Ounka.
YcTaHoBsBa Ce  KOpefauumoHHaTa  3aBMCMMOCT
MeXAy OnpeaeneHuTe Konuyectsa (HEHONMHU U
NOIMEHONHN CbEAMHEHWS, KOUTO ca Hali-ronemu
BbB BOAHMTE €KCTPaKTV Ha 6unkata B CpaBHEHVE C
50 % 1 70 % eTaHO/M0BM eKCTPaKTU. TOBa MNOKa3ga,
ye CW/IHO M3pa3eHaTa aHTMOKCHUAATHA aKTUBHOCT Ha
(Cirsium ligulare Boiss.) BbB BOAHUTE €KCTPaKTU A
npasu  MNPUNOXMMa B PasINYHU  XPaHUTESTHU
npoaykTn. Ha 6a3ata Ha Te3n m3cnefBaHus U oT
nuTepaTtypHa cnpaBka [Vlahova-Vangelova,
Abzhanova and Dragoev, St., 2013], Moxem fga
HacOYMM HallWTe U3cnefBaHUa KbM U3M0N3BaHe Ha
BOAHMTE W €TUIOBMTE eKCTPaKTU OT 6unkara
(Cirsium ligulare Boiss.) B NPUroTBAHETO Ha
MapvHaTh 1 ONpeaensHeTo Ha TAXHOTO B/SHWE
BbpPXY OpraHonenTUyHMTe W  MOPKONOrNYHUTE
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XapaKTepuUCTUKN Ha TeNEeLKo Meco, NeyeHo npu
pasnnuyHn - TemnepatypHu  pexumn.  Vlahova-
Vangelova et al., (2013) n3cnefsaT MapMHOBAHETO
BbPXY  MOP(ONOTMYHUTE U OPraHoNenTUYHW
XapakTepuUCTUKN Ha OBYE MECO KaTo MNPUroTeaTt
MapvHaTh npefcTaBidBali BOAHO — Mac/eHu
eMy/ficn  BK/IHOYBaLLM B CbCTaBa CW COJI, 3axap,
OLeTHA WM NUMOHEeHa KucennuHa U agutmeu. Te
OLEHABAT MECOTO Ype3 CeH30peH aHan3 U
CBET/IMHHA CMEKTPOCKOMMA W MpaBAT WU3BOAa, ue
MapuHOBaHETO Ha OB4Ye Meco Tpsbea pa ce
M3BbPLWIM [0 24 4yac, KaTo Haik —Kpexko Meco ce
nosiyyasa npy alka/iHO MapuHOBaHe Ha OBYETO
Meco 3a 24 yvaca, CfeaBaHO OT  KUCEIMHHOTO
MapUHOBaHE 3a CbLLOTO BPEME LU Ce Mony4mn 4o6bp
edekt [Vlahova-Vangelova, Abzhanova and
Dragoev, St., 2013 ]. BcuukuTe Te3u pesynrtatu ot
n3cnefBaHuATa MokaseaT BUCOKOTO CbAbpXKaHue
Ha OMWOMOrMYHO aKTUBHM BellecTBa B Ouikata
Cirsium ligulare Boiss. Kopenauusita ¢ Bucokata
AHTUOKCUAAHTHA aKTMBHOCT HM HAacoyBa KbM
n3crefBaHe 3a MPWIOXKeHWe Ha 6unkata B
MapvHaTK 3a Teflellko Meco, TOMJIMHHO TPeTVpaHo
NPy pas/IMYyHN TEMMEPATYPHN PEXXUMU NPUIOKUMM
B Ky/IMHapHaTa TEXHONOrnA.

Ha d¢urypa 1 un cwurypa 2 ce nokaseat
rpaukuTe U KOpeLa/IMOHHAaTa 3aBUCUMMOCT, KOATO
CbLLECTBYBa MeXJy KOMMYEeCTBEHOTO CbibpXaHue
Ha  o0WwM  eHonM M noaudeHOIM U

aHTUOKCMAaHTHaTa aKTUBHOCT Ha Gunkata Cirsium
ligulare Boiss n3paseHu 3a g cyxa CypoBuHa.

6. 3K/HOYEHUSA

MonyyeHWTe pe3yntat HW NO3BONABAT Aa
HanpasvM M3BOAa, Ye oOnpejeneHata 6GUOMOrMYHO
aKTMBHaTa Cy6CTaHUMsi B Pas3IMyHU  EKCTPaKTu
(BOAHM W eTaHONIOBM) OT /le4ebHOTO pacTeHue
Cirsium ligulare Boiss, cbbpaHo "
NAeHTU(MLMPaHO OT pervoHa Ha 3anagHu Pogonu,
CbAbpXKa BUCOK TMPOLEHT 06wy qeHonn w
(hnaBoHOMAM. Ha TAX Cce [Ob/DKM  BMCOKaTa
aHTMOKCUAAHTHA aKTUBHOCT, KOATO € onpejeneHa u
[loKa3aHa no fAga pas3nuyHu metoga upe3 DPPH u
FRAP metoauTe.

Mpu onpefensHe Ha 06WM (PYKTaHK,
aHa/IM3nTe MoKa3BaT, Yye Te Ce CbAbpXkKaT camo B
ekcTpakTuTe OT uBetoBeTe Ha Cirsium ligulare
Boiss — 0,8 g / 100 g pacTuTenHa CypoBMHa, B Haii-
roNsiMo KO/IMYECTBO B CPaBHEHME C Apyrn 6unku ot
TO3M BUf,. Te3n pe3ynTati faBaT Bb3MOXKHOCT fa ce
MPOABL/IKAT U3CNeABaHNATA 3a PONATa HA BOAHUTE,
50 n cvotBeTHO 70 % eTaHO/I0BU EKCTPaKTU OT
ounkata Cirsium ligulare Boiss. 6oratm Ha
OMONMOrMYHO  aKTMBHWM  BellecTBa. EKcTpaktute
moraT fga Obfar BfraraHu B MapuHaTW, KaTto ce
OYakBa MPOLECLT MapvHOBaHe fAa B/Wse BbPXY
KayeCTBOTO Ha TOM/IMHHO 06paboTeHO Meco 1 puba.

Tabnvua 5. PesynTaTy Ha onpefeneHnTe KOMMYecTsa NoiMgeHonn 1 aH TUOKCUAAHT W BbB BOAHM
1 pa3NnyHM KOHLEHTpaLMM e TaHOM0BN eKCTPaKTU 0T ansBopacTAwoTo pacTeHue (Cirsium ligulare

Boiss.), M3paseHn 3a g cyxa CypoBiHa

Mpoba EkcTpareHT O6um O6Lww AHTNOKCUAHTHA aKTMUBHOCT,
eHoNM, Mg | hnasBoHomMaw, MmTE?®/g c.B.
GAEYgc.B | mgQE%gc.s. DPPH FRAP
50% eTtaHoN 6,29+0,44 2,00£0,67 38,13+11,99 92,53+2,46
70% eTaHoN 6,20+0,06 1,89+0,06 28,72+2,29 83,71+1,48
Boga 4,70+0,67 1,37+0,15 23,77+2,08 133,4445,61
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AHTNMWKPOBHA AKTUBHOCT HA MNOJIM®EHOJIH
EKCTPAKTN OT NPECOBKWN HA AT'O4OA 1 AECTUNJTINPAH

PO30B LUBAT
MW/IEHA ANMINTPOBA, T'AJIH NBAHOB

YHuBEpPCUTET NO XpaHUTENHM TexHonorun — rNnosaue, buarapus
E-mail: milena_dimitroval7@abv.bg, E-mail: ivanovgalin.uft@gmail.com

Pestome: M3cnegeaHe e aHTUMMKPOOHWST NOTeEHUMaN Ha NONMGEHONHN eKCTPakTu OT
MPECOBKM Ha Arofa U AecTunMpaH pPo30B UBAT CNPAMO rpamM-nofoXKUTeNHN 6akTepum
(Bacillus subtilis DSM 10, Listeria innocua ATCC 14298 u Staphylococcus carnosus DSM
20501), rpam-oTpuuaTenHn 6akTepun (Pseudomonas putida DMS 291; E. coli K 12 DSM
498) un apo>kam (Candida guilliermondii DSM 6381; Rhodotorula gutinis DSM 70398). 3a
OnpejensHeTO Ha aHTUMUKPOBHATa akTMBHOCT W MUHAMaNHaTa MHXMbMpalla
KoHueHTpaumua (MUK) Ha noamdeHoNHWTE eKCTpakTy e U3non3saH MeToga Ha aAndysus
B arap. 'pam-nono>KNTeNHNTE W rpam-0TpuLaTenHUTe 6aKkTepun ce UHXMbmpaT npu
KOHUeHTpauma Ha nommdeHonu B cpefaTa B rpaHuumTe oT 0,33 mg GAE/g o 0,82 mg
GAE/g. M3cnegeaHnTe WamoBe APO>KAM Ce XapaKTepusnpaT CbC 3HAYNTENHO MO-BHUCOKA
YCTONYMBOCT, KATO 3@ TAXHOTO MbJHO MHXMOKMPaHe ca HeOOXOAMMU KOHLEHTpaumn Ha
nonudpeHonu — Hag 1,63 mg GAE/g.

KnoyoBn gymu: aHTUMUKTOOHA akTWBHOCT, NOAMEHONHW eKTpaKTW, CaHUTapHO-
nokasaTeNHN MUKPOOPraH1u3Mm

ANTIMICROBIAL ACTIVITY OF POLYPHENOL
EXTRACTS FROM STRAWBERRY PRESS
RESIDUES AND DISTILLED ROSE PETALS

MILENA DIMITROVA, GALIN IVANOV

University of Food Technologies, Plovdiv, Bulgaria
E-mail: milena_dimitroval7@abv.bg, E-mail: ivanovgalin.uft@gmail.com

Abstract: The antimicrobial potential of polyphenol extracts from strawberry presses
residues and distilled rose petals against gram-positive bacteria (Bacillus subtilis DSM 10,
Listeria innocua ATCC 14298 and Staphylococcus carnosus DSM 20501), gram-negative
bacteria (Pseudomonas putida DMS 291; E. coli K 12 DSM 498) and yeast (Candida
guilliermondii DSM 6381; Rhodotorula gutinis DSM 70398) was investigated. To
determine the antimicrobial activity and minimum inhibitory concentration (MIC) of the
polyphenol extract, the agar diffusion method was used. Gram-positive and gram-negative
bacteria were inhibited at a concentration of polyphenols in the medium ranged of 0,33 mg
GAE/g to 0,82 mg GAE/g. The tested yeast strains were characterized by significantly
higher resistance, and their complete inhibition requires polyphenol concentrations above
1,63 mg GAE/qg.

Key words: antimicrobial activity, polyphenol extracts, sanitary microorganisms

1. BbBefeHue

Pa3BuTneTo Ha naToreHHu
MUKPOOPraHusMn B XPaHWUTENHUTE  MPOAYKTU
OKa3Ba NPAKO BAMAHVE BbPXY TAXHOTO KayecTBO U
6esonacHocT [1]. BakTepuuTe, [fpoxauTe W©
nneceHnTe  ca  YeCTO  CpewaHn  BUAOBe
MWUKPOOPraH1u3mu, OTrOBOPHM 3a pas3Ba/IiHETO Ha
3HauMTeneH 6pPON XpaHW U XPaHUTEHU NPOAYKTU
[2] uype3s npogyuupaHeTo Ha MeTaboNNTHU

BewlecTBa [3]. EAMH OT MeToAWTe M3MON3BaHN B
npakTvkaTta 3a OrpaHu4YaBaHe Ha pa3BUTMETO Ha
MMKPOOPraHM3mMmn e 4pe3 BfaraHe Ha XpaHWTENHM
KOHCEpBaHTW, KOWTO Ce Knacuduumpatr Kato
CUHTETUYHN (XUMWYHN) N eCTECTBEHN [4].

MonudeHonmTe ca “3cnefBaHu
3a4bN60YEHO Npe3 NocneaHUTe TOAMHU, Thid KaTo
NposBsSBaT LUMPOK CMEKTbP OT  (HU3MONOTNYHN
CBOICTBA KaTO aHTUOKCWAAHTHA, aHTUMyTareHHa,
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NPOTMBOBBL3NAINTENHA,  aHTUMKAHLEPOreHHa U
aHTUMUKpPOOHa akTuBHOCT [5; 6; 7; 8]. Cpepg
MHOrO6POMHNTE NPUNOXEHNUS HA MOAUDEHONUTE,
M3MN0N3BAHETO WM KaTO €CTECTBEHU KOHCEPBAHTU
ce npeBpbLya B 06/1aCT Ha HapacTBaly, MHTepec [9].

[loka3aHoO e, Ye (JeHOMHWUTe CbefuHEeHUs
OKa3BaT B/MiHWE BbpXy 6akTepumuTe, rnaBHO uYpes
CTPYKTYPHU WU (DYHKUMOHA/IHU YBPEXJaHUA Ha
GakTepuasHata  KneTbyHa  MembpaHa  [10].
MoTeHumaneH W eBTUH W3TOYHMK Ha Te3n
CbefMHeHns ca CTPaHUYHU NPOAYKTU OT arpo-
VHAYCTpUaHaTa U XpaHuTenHaTa npoMULLIEHOCTH.
Te cbabpxar ronsm 6pol CbefMHEHWs, Tbil KaTo
BTOPUYHUTE MeTabo/nTK, KOUTO OOMKHOBEHO Cce
HammpaT B OTMAaAbyHUTE  MNPOAYKTM  OT
MPOMULLIEHOCTTa,  KaTo  (beHONW,  TaHWHW,
anKanongym W TeprneHouan, Wmat ronam 6poin
nojKnacose aKTUBHU CbeuHeHns [11].
BTopuyHWTE NpPOAYKTM, KOUTO OCTaBaT Chef
npepabotkata Ha nNIOAOBE W PO30B LBAT B
XPaHWUTeNHO-BKycOBaTa MPOMMLLIIEHOCT, CbAbpXKar
ro/I MO KONMYECTBO (DEHOMHU CheanHeHNs [12; 13]

LienTa Ha HacToSILLOTO M3C/eABaHe € Aa Cce
onpeaen  aHTUMUKPOGHAaTa  aKTMBHOCT — Ha
MONN(EHONHN EKCTPAKTW OT NPECOBKM Ha froja
[EeCTUMPaH PO30B LIBAT NpefHa3HaueH 3a BnaraHe
BbB  (JEPMEHTVPA/IM  M/eKa  CMpPSMO  HsKOW
CaHUTapPHO-TMOKa3aTe/IH MUKPOOPTaHU3MMU .

2. Matepuvanu n metoau
2.1. Matepuanu

BTopuuyHuTe npoAyktM OT Aroga ca
npegoctaseHy oT gupma ,,CaHtynuta“ EOOL, rp.
Codma. MpecoBkMTe OT LeCTUMPaH PO30B LBAT ca
npegoctaBeHn oT ¢upma ,.Ekomaat* EOOQQ, c.
MwupkoBo, o6nact Codua. MarepnanmTte ce
CbXpaHsaBaT 3amMpaseHun npu TemnepaTypa -18 °C no
13M0N3BaHETO nm 3a nonyyaBaHe Ha
MONU(EHONHUTE EKCTPAKTH.

Mpn aHanu3WTe Ha  aHTUMMKpPOOGHaTa
aKTMBHOCT ~ Ha  M3CneAsaHWTe  MONU(EHONHM
eKCTpaKTu ca 13Mon3BaHm LLiamoBe
MUKpPOOpraHu3mMm 0T fabopaTopHaTa KO/MeKums Ha
»V/IHCTUTYT MO XpaHeHe N XpaHWUTe/NHA HayKa“ npu
BoHCkn yHuMBepcuTeT, BoH, epmaHus: Bacillus
subtilis DSM 10; Listeria innocua ATCC 14298;
Staphylococcus carnosus DSM 20501,
Pseudomonas putida DMS 291; E. coli K 12 DSM
498; Candida guilliermondii DSM 6381,
Rhodotorula gutinis DSM 70398.

2.2. MeToan

2.2.1. Mony4aBaHe Ha NoNNMEHONHN
eKCTPaKTU1 OT MPEecoBKN Ha Aroga u
JeCTUNPaH Po30B LBAT

MMoNnMeHONMHNTE eKTPaKT! ca MONyYeHU
upe3 BOAO-/IKOXO/IHA EKCTpaKuus, cnefaviku
meTofa onucaH ot Dimitrova et al. (2019) [14]. 3a
OTCTpaHsABaHETO Ha 3axapu, conm n
aMVHOKMCENMHN  eKCTpaKkTuTe ce (uaTpyear W
npeyncTear npe3 CTbkieHa KonoHa (465x30 mm
BbTpPELeH AuameTbp), C aacopbumoHHa cmona
(Amberlite XAD 16 HP). EkcTpaktute ce
NOMUN3MPAT B NPOABIIXKEHNE Ha 48 yaca.

2.2.2. OnpefensiHe Ha aHTUMUKPOGOHaTa
aKTUBHOCT Ha NOMNMEHOTHN EKCTPAKTU

AHTUMUKpPOGHaTa aKTUBHOCT Ha
NoNMGEeHONHUTE EKCTPAKTN OT NPECOBKM Ha Aroga
W OeCTUNMpaH LBAT Ce Onpefenst ype3 meTofda Ha
andysuns B arap.

MoaroToBka Ha 6GakTepun W LPOXKAN:
n3cnefiBaHUTE LLLAMOBE TPam-MosIOXUTENHU U Fpam-
oTpuLaTenHn 6aktepun (1.10* CFU/mI) ce nocsisat
B TeYHa xpaHuTenHa cpefa PC-6ynboH (Plate Count
Bouillon), cbabpxaw, 5% TpunToH (KaseMHOB
nenToH), 2,5% [ApoXaeB BKCTPakT M 1% rnroKo3sa.
Opoxaute (1.10' CFU/mI) ce nocssat YGC-
oynboH  (Yeast Glucose  Chloramphenicol),
cbabpKaly 5% apoxkaes ekcTpakT, 20% rnokosa u
0,1+0,3% xnopamceHKosn. Taka MOArOTBEHUTE
GakTepum 1 gpoxan ce Tepmoctatmpat npu 30 °C
3a 36 yaca npu MOCTOAHHO pa3bbpKBaHe.
Bb3cTaHOBEHUTE MUKPOOPraHW3Mu ce npenocasart
OTHOBO MpU CbLUMTe ycnoBus. MNpean N3non3BaHeTo
Ha OakTepuuTe W [OPOXAWTE NpPU aHaimM3a 3a
aHTnbakTepuumnaHaTa aKTUBHOCT Ha
nofMg)eHoNIHUTe  eKCTPaKTW,  Bb3CTAHOBEHWUTE
MWKPOOPraHu3MM Cce paspexgar C XpaHuTenHa
cpefa, cboTBeTHO PC-OynboH 3a GakTepumTe W
YGC-0ynboH 3a [ApoXaWTe [0 [OCTUraHe Ha
KpaiHa KOHLEHTpaLUMs Ha >XM3HEeCNOCOOHU KNETKU
B cpegata — 1.10" CFU/m.

MogroToBka Ha npobuTe 3a aHams: 1 g
NMOMUNN3NPaAH EKCTPaKT ce paspexpa ¢ 2,5 ml
DMSO (Dimethyl sulfoxide), xomoreHusupa ce un
ce unTpysa npe3 punTup ¢ pasmep Ha nopute 0,20
pl. KoHUeHTpauysaTa Ha eKCTpakTUTe ce Kopurupa
no 40%, 20%, 10% wn 5% c DMSO. Taka
MOLrOTBEHUTE eKCTpaKTu ce paspexxaar
AOMb/IHWUTENHO B cepus ¢ PC-agar 3a 6aktepunte v
YGC-agar 3a ApoxauTe 40 NnosiyyaBaHe Ha KpaliHa
KOHLeHTpaums Ha nonugeHonu 0,4%, 0,2%, 0,1% u
0,05%. OT Bcekm pa3TBop ce noctaeat no 250 pl B
MUKpOM/IakKn u ce wuHokynupat ¢ 1 pl ot
CbOTBETHMA  MUKpoopraHnseMm. [lapanenHo ce
MOArOTBA W MOMOXWUTENHA KOHTPO/IHa npoba, npu
KOATO He ce fo06aBf eKCTpakT. WIHOKynupaHuTe
MWKPOMakn ce MHKybupaT 3a 24 yaca npu 30 °C u
70% BNaXKHOCT.

3. PesynTaTui 1 ANCKyCKA
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Mpwn HacToALWO0TO n3cnensaHe
aHTUMMKpOOHaTa aKTMBHOCT Ha eKCTpakTute OT
MPecoBKM Ha Aroga W AecTUIMpaH Po30B LBAT e
n3cnegBaHa  CNpsAMO  HAKOM  LiaMOBE  Fpam-
nonoxutenHn (Bacillus subtilis DSM 10, Listeria
innocua ATCC 14298 n Staphylococcus carnosus
DSM 20501) wu rpam-oTpuuatenHu 6aktepum
(Pseudomonas putida DSM 291 n E. coli K 12
DSM 498) n gpoxamn (Candida guilliermondii DSM
6381 n Rhodotorula glutinis DSM 70398). 3a uenta
e U3no/3BaH MeToa Ha audgysms B arap (Tabn. 1 u
Tabn. 2).

Ta6nmua 1. AHTUMUKPOGHA
aKTVBHOCT Ha NOAMEHOHM

eKCTPaKTU OT NMPECOBKM Ha Arofa

EKcTpaKT oT arofa, %
Hlau 0,40 IO0,20 0,10 | 0,05

B. subtilis + + - -

L. innocua + + - -

Staph. carnosus + + + -

P. putida + + - -

E. coli + - - -

C. guilliermondii - - - -

R. glutinis - - - -

(-) vnca Ha aHTUMUKPOOHA aKTUBHOCT
(+) MposiBeHa aHTUMMUKPOOHA aKTUBHOCT

Tabnuua 2. AHTUMUKPOGHA
aKTUBHOCT Ha NOMMeHOMHN
eKCTPaKTW OT AecTunmpaH po3oB

UBAT
EkcTpakT oT po3a, %
Hlau 0,40 I%,20 ol,olo 0,05
B. subtilis + + - -
L. innocua + + - -
Staph. carnosus + + + +
P. putida + - - -
E. coli + - - -
C. guilliermondii - - - -
R. glutinis + + + -

(-) vnca Ha aHTUMUKPOOHA aKTUBHOCT
(+) MposiBeHa aHTUMMUKPOOHA aKTUBHOCT

OT pe3yntatvTe nNpeAcTaBeHn B Tabnuuute
ce BWKAA, 4Ye W3CneABaHUTE LlaMOBe rpam-
nonoxuTenHn Gaktepum — Bacillus subtilis DSM
10, Listeria  innocua ATCC 14298 u
Staphylococcus  carnosus DSM 20501 ce
XapakTepusnpar ¢ Nno-BUCOKa YyBCTBUTE/THOCT KbM
MOSIMPEHONHNTE EKCTPAKTW B CpaBHEHWE C rpam-
oTpuuaTenHuTe Gaktepum — Pseudomonas putida
DSM 291 n E. coli K 12 DSM 498.

[iBaTa TecTBaHM eKCTpakTa MposiBABaT
MHXMOMPpaLL, edeKT ChpsSMO rpam-0TpULATENHUTE

GakTepun MpY  KOHLUEHTpauus Ha nosMgeHoNeH
ekcTpakt B cpepata 0,40%, f[okaTo pacTexa Ha
rpam-nonioKUTeNIHUTE e UHXMbMpaH npu
KoHLeHTpaums 0,20%.

OT wu3cregBaHWTe  LWamoBe  GakTepuu
Staphylococcus  carnosus DSM 20501 ce
XapakTepusnpa ¢ Haii-B1UCOKa YyBCTBUTE/THOCT KbM
nonnMeHonn B cpefara, Kato Mpu ekcTpakTa oT
[eCcTUMPaH PO30B LBAT He Ce 0TYMTa PacTex Lopu
Npv Haii-HMCcKaTa TecTBaHa KoHueHTpayms (0,05%).
MonyyeHnTe  pes3yntaT  KOpecrnoHgupat  C
pesyntatuTe yctaHoBeHM oT China et al. (2012)
[15], KouTo JoKa3BaT Mo-rongMaTa YyBCTBUTENIHOCT
Ha rpam-nonoX1TeNHUTE GakTepum KbM
MONMEHONHN EeKCTPaKTU B CpaBHEHWE C rpam-
oTpuuatenHyu GakTtepun. B3aumopfelicTBMETO Ha
nonngeHonMTe ¢ MeMopaHnTe, KNeTbYHUTE CTEHU
WM N3BBHKNETBYHUTE MPOTEMHWN BEPOSTHO Ca B
OCHOBaTa Ha TeXHWUA WHXMOMpaLY e(eKT BbpPXY
pactexa Ha Gaktepuute [16; 17]. Pasnuuumsta B
aHTUMMKPOOHaTa akTMBHOCT Ha MoAnteHonmTe
CbAbpXally Ce B EKCTPaKTUTe OT MpPecOBKM Ha
ArogM W JeCTWIMpaH po30B  LBAT  CMPAMO
“3cneaBaHUTE LLamMoBe rpam-nofIoKUTETHA U Fpam-
oTpuLaTeNHN GakTepum 61 MOrno fga ce 06sCHN ¢
pa3Mums B CTPYKTypata Ha KfeTbyHata UM
MOBBLPXHOCT.

OT npefcTaBeHnTe B Tabn. 1 n Tabn. 2
[aHHW e BUAHO, Ye n3cnefBaHuTe LaMOoBe LPOXAU
MMaT 3HAYMTESIHO MO-HUCKA YYBCTBUTENHOCT Ha
nonvgeHonn B cpepata.  LambsT  Rhodotorula
glutinis DSM 70398 ce Bnusie Hail-CbLECTBEHO OT
BMAa Ha fJobGaBeHMs B cpefata  NofvdgeHoneH
eKCTpaKT. B cpefja ¢ eKCTPaKT OT JecTuinpaH po3oB
UBAT B KOHUeHTpauun ot 0,10% po 0,40% ce
oTuMta MHXMbupaHe pacTexa Ha Rhodotorula
glutinis DSM 70398, pokato [fo6aBsHETO Ha
eKCTPaKT OT MPecoBKM Ha Aroja B cpefata He
OKa3Ba B/MSHME BbPXY HEroBoTO pas3suTve. ToBa
pasMuve BEPOSTHO Ce [Ab/MKM Ha  PasInNyHnS
NoNnMeHoNeH CbCTaB Ha fJBata  W3C/neABaHu
ekcTpakta.  [MonneHoONHNTE  eKCTpakTu  He
nposBaBaT  aHTUMWKPOOHA aKTUBHOCT  CMPAMO
wamsT Candida guilliermondii DSM 6381 npu
BCUYKM  M3CNeABaHM  KOHLUEHTpauun.  Tesu
pe3ynTaTy ca B Cbrfiacue 1 ¢ ApYru n3cnefBaHus
[18].

KonnuyecTBeHOTO onpegensiHe Ha
aHTUMMKpOOHAaTa aKTUBHOCT Ha U3CnefBaHuTe
MOIMEHONHN  eKCTPaKTU  CrpsMO  U3bpaHuTe
LamoBe OGakTepuu U LPOXKAM € W3BBLPLUEHO Ype3
onpefensHe Ha  MUHMManHaTa  UHXMGMpaLla
KOHUEeHTpaumus. PesyntatuTe ca MpeAcTaBeHn B
Tabn. 3.

Ta6nuua 3. MuHnmManHa
MHXMbMpaLLA KOHLEHTpauus Ha
NO/MEHONHN eKCTPaKTN 0T
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MPecoBKM Ha Aroga n aecTunmpaH

PO30B LBAT
MWK, mg GAE/g*
Lam EKcTpakT EkcTpakT
oT Arofa OT pos3a
B. subtilis 0,66 0,82
L. innocua 0,66 0,82
Staph. carnosus 0,33 <0,20
P. putida 0,66 1,63
E. coli 1,32 1,63
C. guilliermondii >1,32 > 1,63
R. glutinis >1,32 1,63

*mg eKBMBa/IeHTN Ha ranosata kucenvHa (GAE) 3a
1 g eKCTpakT

CroiHocTTe Ha MUK Ha nonuneHonHuTe
eKCTpPakT OT MPEecoBKM Ha Arofja u [ecTuanpaH
PO30B LBAT CMPAMO TPam-NofoXKUTENHUTE N Tpam-
oTpuLaTeNHWTe GaKTepuy Bapupart B rpaHuLuTe OT
0,33 mg GAE/g po 0,82 mg GAE/g. Bb3 ocHoBa Ha
nonyyeHnTe pesyntatv 61U MOrno fa ce oTbenexu,
ye  um3cnefBaHWTe  LamMoBe  ApPOXAM  ce
Xapaktepusmpar CbC  3HauYWTeNHO  MO-BUCOKaA
YCTONUMBOCT Ha nosmdeHonn. Tosa Nokasga, Ye 3a
TAXHOTO MB/HO WMHXMBMpaHe ca HeobxoAumu mno-
BMCOKM KOHLIEHTpauuy Ha nonudgeHonu B cpegara
—Hag 1,63 mg GAE/qg.

4, 3aKnoyeHne

MonyuyeHWTe pesynTatu MoKasgaT, ue
oboraTeHn Ha NoNMEHONN EKCTPAKTK OT MPECOBKU
Ha frofa v AeCcTUAMpaH po30B LBAT, 61xa Moriv ga
Ce WU3M0M3BaT KaTo ECTeCTBEHW aHTUMUKPOOGHM
CpefcTsa, npedHasHayeHW 3a  BfaraHe BbLbB
(hepMeHTUpann MeKa, CrpsMO HAKOM CaHMTapHO-
nokKasaTe/IH1 MUKPOOPraHN3Mu.

5. bnarogapHocTu

HacToAwoTo wu3cnefsaHe e  (DUHAHCOBO
MOAMNOMOrHaTo oT MWHNCTEpPCTBOTO Ha
obpasoBaHMETO M Haykata B bwvarapus no
HauuoHanHa HayyHa nporpama ,,34paBOC/OBHU
XpaHn 3a cunHa GMOMKOHOMMKA M KauyecTBO Ha
XunBoT“,  opobpeHo ¢  peweHne Ha MC
Ne577/17.08.2018 r.
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N3CNEABAHE BbPXY PEOJIOI MUHUNTE XA-
PAKTEPNCTUKN HA ANCTIECHU CUCTEMW C
BPALLUHO OT PO>XKOB

PYMEH1 MNXOB1, NBAHKA2 NMETPOBA2,

YXT - TMnosgus 1, 2,
E-mail rumenmihov@abv.bg 1, vania_petrova@mail.bg 2

Pestome: BpaluHo oT poXkkos (Ceratonia siliqua L.) ce npunara B LUMPOK CNEKTbP OT
XPaHUTENHN NPOLYKTU — HanWTKK, Cnafones, 3axapHu nsgennsl, TeCTeHU, MakapoHEHN
usgenma n ap. ViHTepec npegcTasnsea NpoyyuBaHeTO Ha emyarmpawyTe v ctabumsmnpa-
LM KayeCcTBa Ha PO>XKKOBA MNpU y4acTMeTO My B XPaHUTENHW eMyncui. V3cneasaHo e Biu-
SHMeTO Ha KOHUEeHTpaumsaTa Ha MacneHaTa asa (15, 20, 25 n 30% cabHYOrIeA0BO 0MO)
I KOMYECTBOTO Ha BNOXKEHOTO 6GpallHO 0T po>KKoB (15, 20, 25 n 30%) BbpXY peonorny-
HUTE XapaKTepPUCTUKA HAa MOAEHN MAcCNeHOBOAHN XPaHUTENHN eMY/CUN.Y CTaHOBEHO €,
ye emMyacUMTe MMaAT MOBEJEHWE Ha MCeBAONIacTUYHO TA0. C NoBMLIABaHe HA KOHLEHT-
pauusiTa Ha MacneHa (hasa NceBAONIACTUYHUAT XapakTep Ha TEeYHOCTUTE Ce 3acuiga.
YBennuaBaHeTO Ha CbAbPXKaHWETO Ha OpallHO OT PO>KKOB BOAW A0 MOBWLLABAHE Ha
CTPYKTYPHUS BUCKO3NTET U KOHCUCTEHTUSA KOB(OULNEHT.

K/1040BU fiyMU: POXKKOB, EMYNICKS, PEONOTUs

PAPER’S TITLE

RUMEN1 MIHOV1, IVANKA2 PETROVA2

University of Food Technology — Plovdivl, 2, ...
E-mail rumenmihov@abv.bg 1, vania_petrova@mail.bg 2

Abstract: Carob flour (Ceratonia siliqua L.) is used in a wide range of foods - beverages,
ice cream, confectionery, dough products, pasta and others. Of interest in the study are the
emulsifying and stabilizing properties of carob in its participation in food emulsions. Sub-
ject of the study is the effect of the concentration of the oil phase (15, 20, 25 and 30% sun-
flower oil) and the content of carob flour (15, 20, 25 and 30%) on the rheological charac-
teristics of oil-water food emulsions. Emulsions have been found to have pseudoplastic be-
haviour. With the increase of the oil phase, the pseudoplastic character of the liquids in-
creases. Increasing the content of carob flour leads to an increase in the viscosity and the
consistency index.

Key words: carobl, emulsion2, rheology3

1. BuBegeHune

W3cnegBaHus  nokassaT, Ye POXKOBBT
(Ceratonia siliqua L.) e LeHeH pacTUTe/NIeH U3TOY-
HWK MO OTHOLLIEHNE Ha CbAbPXKAHNETO Ha [METUYHN
hmbpu, nonudgeHonn (NPeaguMHO TaHWUHWU) U MUHE-
pajH/ BeLLecTBa KaTo Kanuwui, octhop, Kanmii un
4p. 3non3Ba ce Kato ecTeCTBEH MOACNAAMTEN, Ma
CEH30PHM MOKa3aTe/IM CXO4HW Ha KakaoTo, Karto
npuTexasa nopeavua npeauMcTBa Mnpes KakaoTo,
Cpel KOMTO ca MO-HUCKAaTa LeHa, OTCbCTBME Ha
KOhenH 1 Te06POMUH, He Ha MOCefHO MACTO 1 No-
HUCKO EeHEepruiiHO CbAbpXKaHue. Tosa M03BONsABA
MpWIaraHeTo Ha POXXKOBA KaTo 3aMeCTUTES B HAKOU
LLIOKOMaA0BM UM3L4eNns W [pecuHrn. bpalHo ot
POXXKOB Ce Mnpunara B LUMPOK CMEKTbP OT XpaHu-

TENHU MPOAYKTU — HamUTKW, Chafonesd, 3axapHu
U3[enns, TECTEHW, MaKapOHEHN U3LeNNs 1 Ap.

MHTepec npefcTaBnsBa NPOYYBAHETO Ha
eMy/qIrmpalmTe U CTabumsMpaliM KauectBa Ha
POXKOBA MPY Y4aCTUETO My B XPaHWUTENHW emy’i-
cuu.

2. VI3noxkeHue Ha foknaja
2.1. Martepuanu 1 metoaun

W3cnegBaHn ca  CTPYKTYPHO-MeXaHUYHW
XapaKTepUCTUKN Ha MofenHu emyncum ¢ 15, 20, 25
1 30% 6pallHO OT poxXKoB 1 15, 20, 25 n 30% mac-
NeHa hasa. M3nonseaHu ca 61o HGPaLLIHO OT POXKKOB
(Buoceat, Asrepu Codwnsd, Bbarapus, naptugeH
Homep: 143260912) 1 cAbHYOrNeA0BO 0MO, MNPO-
n3BefeHo ot ,,Kexnubap” OO0/, — Nlsckosel, no T/,
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03/2007. N3mepeH e CTPYKTYPHUAT BUCKO3MTET (N)
NPy pasfiMyHN CKOPOCTHU rpagueHTn (D). Onpege-
NeHW ca HanpeXeHue Ha npemectsaHe (T = nD),
WHAEKC Ha n3ThyaHe (n), KOEUUMEHT Ha KOHCMUC-
TeHumsa (K). BUCKO3WUTETHT e M3MepeH C poTaumo-
HeH BucKo3umeTbp Fungilab Premium-L (Mcna-
HYA).

2.2. PesyntaTu n obcbxaaHe

Mpwn peonornyHUTe N3MepBaHNsA € YCTaHo-
BEHO, Ye BUCKO3UTETHT Ha BCUYKM eMy/ICUM Hama-
NnsBa C MOBMLLIABAHE Ha CKOPOCTHUA rpagueHT. Peo-
NOTUYHUTE KPUBW, NOCTPOEHM B KoopauHati D — T
(cur. 1 — 4) ca m3NbKHa/IM KbM OCTa T U MUHABAT
npe3 HayasioTO Ha KoopAuHaTHaTa cuctema. Tosa
roBOpW, Ye M3cCnefBaHnTe eMysicun ca HEHHOTOHOBK
TEYHOCTVM M UMAT XapakTep Ha MCeBLONIaCTUYHO
TASO.

14 1

HanpemeHue Ha NpemecTean: T, Pa

el
CropocTed rpaauent D, st
dwur. 1. Peonormynm Kpuem Ha emyncum ¢ 15 % 6paluHo
0T PO>XKKOB 1 15% -[3-, 20% -o-, 25% -e- 1 30% -A-
Cbbp>KaHue Ha Ma3HuHa

HanpexeHua Ha npamacTeade T, Fa

1 A a0
CropocTes rpagrert 0, 571
dwur. 2. PeonormyHm kpmem Ha emyncum ¢ 20 % 6patuHo
0T POXKKOB 1 15% -[I-, 20% -o-, 25% -e- 1 30% -A-
CbAbP>KaHVe Ha Ma3H1Ha

"FII'IPC!-HF!HH-Z'! Ha NpeMecTEaHe T, Fa

CropocTek rpaguent B, 1

dur. 3. PeonornyHm Kpuem Ha emyncum ¢ 25 % 6patlHo
0T PO>KKOB 1 15% -[J-, 20% -0-, 25% -e- 1 30% -A-
CbAbp>KaHue Ha MasHHa

"FII'IPC!-HF!HH-Z'! Ha NpeMecTEaHe T, Fa

[ 1

CkopocTed rpaamekt [, 52
dur. 4. Peonornysu kpmem Ha emyncum ¢ 30 % 6patlHo
0T PO>KKOB 1 15% -[J-, 20% -0-, 25% -e- 1 30% -A-
CbAbp>KaHue Ha Ma3HuHa

3a eMnMprYHO OnucaHue Ha PeosiornyHus
TUN Ha KPVBUTE HA M3TU4YaHe e W3MoM3BaHo CTe-
MeHHOTO ypaBHeHWe Ha OcBang;

1=kD", 1)

KbAETO T e TaHreHUMasIHO HarpexeHue, Pa, k —
KOHCUCTEHTEH KoeduumeHT; Pa.s", D — CKOpOCTeH
rpagveHT, s, N — UHAEKC Ha U3TUYaHe.

B tabnvum 1 go 4 ca gafeHun CTOMHOCTUTE
Ha onpegeneHute no Ocsang KoeuumeHTM k 1 n, a
CBLLUO 1 KOEMULMEHTBT Ha Kopenaums R,

Tabnnua 1. CTOAHOCTM Ha
koeduumeHTn k, n n R® Ha
emyncum ¢ 15 % 6pallHo oT
PO>KKOB, MpW PasMyHO Cb-
Obp>KaHue Ha MasHuHa

MacneHa hasa, %
15 20 25 30
k, Pa.s" 0,51 0,46 0,52 0,69
n 0,47 0,56 0,64 0,75
R’ 1,00 1,00 1,00 1,00
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Ta6bnuua 2. CTOWHOCTM Ha
koeduumeHTn k, n n R? Ha
emyncun ¢ 20 % GpallHo oT
PO>KKOB, MpY PasfyHO Cb-
Abp>KaHue Ha MasHuHa

MacneHa hasa, %
15 20 25 30
k, Pa.s" 0,51 1,55 2,00 3,03
n 0,53 0,56 0,51 0,56
R® 1,00 1,00 1,00 1,00

Tabnunua 3. CTORHOCTM Ha
KoeuumeHTU Kk, N 11 R% Ha
emyncum ¢ 25 % 6paLlHo 0T
PO>KKOB, NPU Pa3INYHO Cb-
[Lbp>KaHue Ha MasHuHa

MacneHa tha3za, %
15 20 25 30
k, Pa.s" 2,41 2,82 3,86 7,46
n 0,36 0,40 0,44 0,51
R’ 0,99 1,00 1,00 0,99

Tabnuua 4. CTORHOCTM Ha
KoeduupeHTU K, n 1 R? Ha
emyncuu ¢ 30 % 6pallHo 0T
PO>KKOB, MPU PasNyHO Cb-
Abp>KaHue Ha MasHWHa

MacneHa hasa, %
15 20 25 30
k, Pa.s" 8,30 8,04 12,63 17,84
n 0,68 0,51 0,58 0,54
R® 1,00 1,00 0,99 1,00

KOHCUCTEHTHUAT KOe(UUMEHT e M3pa3 Ha
BUCKO3WTETa — KONIKOTO € MO-rofisiM, TOIKOBa BUC-
KO3WUTETBHT e Mo-BuUCoK [1,2]. MHAEeKCHT Ha n3Tnya-
He e MnokasaTes 3a TOBa [OKO/IKO TEYHOCTTA Ce pas-
NnyaBa 0T HOTOHOBA. KONIKOTO Herosata CTOMHOCT
e no-Hucka ot 1,0, TonKoBa NO-CUNHO € u3paseH
HEHIOTOHOBWA XapaKTep Ha TeyHocTTa [3,4,5].

BucoknTe CTOMHOCTM Ha KoedmumeHTa Ha
Kopenaums R? nokasear, ue n36paHnNAT mMatemartu-
yeckn mMogen Ha Ocsasng e NoAxoAAL, 3a uU3passsa-
He Ha KpUBUTE Ha M3TUYaHe.

C nosuLLaBaHe Ha CbAbPKAHMETO Ha Mas3-
HVHA BWCKO3UTETHLT Ha emyficuMTe HapacTtsa npwu
BCUYKM CKOPOCTHU rpafiMeHTu, KaTo ToBa Ce OTHacs
3a eMy/ICU1Te N C YeTUpUTE KOHLeHTpaumm (15, 20,
25 1 30 %) Ha 6palLHO OT POXKKOB.

Bucko3nTeTwbT Ha emyncuute ¢ 15% 6palu-
HO OT POXXKOB € OnpefeneH npy npoMsHa Ha CKo-
POCTHWS rpaaveHT B rpaHuumTe ot D = 0,56 s o
D = 56 s™. Mpu Te3n eMyncun Haii-3HauNTeNHO e
yBE/IMYaBaHeTO Ha BMCKO3MTeTa Npu MoBuLIaBaHe
Ha MacnieHata (pasa 0T 25% Ha 30%, KaTo CpegHOTO

yBenn4yaBaHe 3a pasfIMYHUTE CKOPOCTHU FpafjueHTu
e 1,52 nbTu. Mpn NpomMsiHa Ha MacneHata asa OT
15% Ha 20% un ot 20% Ha 25% cpefHOTO MoBULLIA-
BaHe Ha BUCKO3UTeTa e cboTBeTHO 1,15 1 1,32 nb-
™.

Ha dwr. 2 ca npeacTtaBeHW peonorMyHnTeE
KPMBW Ha n3Tn4aHe Ha emyncuute ¢ 20 % 6paliHo
0T POXKOB. Mpu emyncumTe ¢ 15% macneHa asa, ¢
yBe/NyaBaHe Ha CKOPOCTHUAT rpaaueHT Hag 5.6 57,
peorpamarta ce fobnmkasa L0 npasa, KOETO roBopu
3a paspyLlaBaHe Ha emysicusaTa U npemMurHaBaHe OT
MceBAoNIacTMyYHa KbM HIOTOHOBA TEYHOCT.

Mpn emyncunte ¢ 25% cbabpXaHue Ha
OpalwHO OT POXXKOB CTPYKTYPHUSAT BUCKO3UTET €
N3MepeH MpyY CKOPOCTHM TpafueHTV B [umana3oHa
oTD=0,14 s go D = 4,2 s™. Haii-ronsimo e Hapac-
TBaHeTO Ha BMCKo3mTeTa (cpefHo 1,92 mbTu 3a pas-
NIMYHUTE CKOPOCTHWU TPafveHTV) Mmpyv NpoMsaHa Ha
MacneHata pasa oT 25% Ha 30%. Mpu noBuLLaBaHe
Ha macnieHara (pasa o1 15% Ha 20% cpefHOTO Mo-
BULLABaHe Ha BUCKo3uTeTa e 1,16 nbTH, a oT 20%
Ha 25% - 1,36 nbTuK. MNocTpoeHnTe Ha qur. 3 peor-
pamMu 1 TyK CBUAETENICTBAT 3a MCEBAONIACTUYHNSA
XapakTep Ha U3cnefBaHUTe eMysicun.

PeonornyHmTe XapakTepuctMku Ha emyn-
cunte ¢ 30% OGpalHO OT POXKoB M 15% un 20%
MacneHa hasa ca onpesesneH npu CKOPOCTHU rpaau-
eHTn Mexay D = 0,14 s* n D = 4,2 s, Tesn Ha
emyncumuTe ¢ 25% MasHuHa —oT D = 0,14 s go D =
0,24 s aHa emyncumte ¢ 30% MmacneHa (asa — OT
D=0,14 s go D = 0,84 s™. Mpn NO-BMCOKM CKO-
POCTHW TPafUeHTN CTOMHOCTUTE Ha BUCKO3MTeTa ca
13BbH 06xBaTa Ha ypesa. MogobHo Ha eMyncumuTe C
MO-HUCKO CbAbpXKaHMe Ha 6pallHO M TyK ce Hab-
NnojaBa cbliata TeHAeHUMs Ha MoBWLLABaHe Ha
BMCKO3WNTETA C MOBYWLUABAHE Ha Mac/neHata (pasa.
Hair-cnabo e nosuLlaBaHeTO Ha BMCKO3UTETA NpU
roBuLIaBaHe Ha CbAbPXaAHWETO HA Ma3HMHA OT 15%
Ha 20%. 3a CKOpOCTHUTE rpagvenTt ot D = 0,14 s™
[0 D = 0,84 s™ cpejHOTO NOBULLIABAHE Ha BYCKO3U-
TeTa e 1,14; 1,47; 1,48, CbOTBETHO Mpu MNOBMLLIABA-
He Ha macneHaTa (hasa oT 15% Ha 20%, oT 20% Ha
25% 1 oT 25% Ha 30%. Ha dmrypa 4 ca nokasaHu
MOCTPOEHNTE KPWBM Ha M3TUYaHe B TO3W AManasoH
Ha CKOPOCTHUTE TPaguneHTu.

MMopagy TOBa, Ye PEONIOTMYHUTE XapaKTe-
PUCTUKMN Ha BCUYKW M3CMEfBaHN eMy/icunTe He ca
CHeTM B eflVH W Cbll, AMana3oH OT CKOPOCTHU rpa-
OVeHTW, HEe MOXe [a Ce HampaBu CpaBHEHMWe Ha
CTOMHOCTUTE Ha CTPYKTYPHUS BUCKO3UTET MEXAY
eMy/iICUM C Pas3INYHO ChAbpPXKaHMe Ha 6pallHo npwu
BCUYKM CKOPOCTHM rpaguneHTu. CpaBHeHue Mexay
CTOMHOCTUTE Ha CTPYKTYPHMS BUCKO3UTET Ha eMy-
CUMTE C Pas/IMYHO CbAbpXKaHUe Ha 6paLlHO OT POX-
KOB 3@ BCUYKWN MacneHu a3y MOoxe Ja ce Hanpasu
eauHcTBeHo npy D = 0,56 s (Tabnnua 5). AcHo ce
BWXX/A NMOBWLLIABAHETO Ha CTPYKTYPHUSA BUCKO3UTET
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Ha eMy/cuuTe C MoBWLLIaBaHe Ha MPOLEHTHOTO Cb-
ObpXKaHve Ha 6palHO OT POXKOB. [pu emyncunTe
C macneHa asa 15% HapacTBaHeTo Ha BUCKO3WTETa
C MOBMLIABaHE Ha CbAbPXKAHWMETO Ha OpawHO OT
15% po 30% e 21,9 nbTtn, npu 20%-HKUTE eMysicumn
e 22,5 notn, npn 25%-Hnte — 28,6 NbuTH, a npu
emyrncuute ¢ 30% masHuHa — 38,7 MbTU

Ta6bnmua 5. CTPYKTYpeH
BUCKO3VTET (N, mPa.s) Ha
eMy/NCcuK C PasnNyHO Cbabp-
>KaHvie Ha Ma3HuHa 1 bpaLu-
HO OT PO>KKOB, NpW CKOPOC-
TeH rpagueHT D = 0,56 5

Coabpxarve MacneHa thasa, %
Ha POXKOB,
% 15 20 25 30
15 483 489 582 603
20 697 1898 2610 3674
25 3668 4097 5590 10670
30 10593 | 11024 | 16617 | 23325

3. 3aK/1toYeHme

YCTaHOBEHO €, Ye C MOBMLUIABaHETO Ha Mac-
neHata (hasa CTPYKTYPHUAT BUCKO3UTET HapacTea U
Ce 3acu/iBa NceBAoNMaCTUYHUAT XapaKTep Ha eMy/-
CUMTe, KAaTO TOBA Ce OTHACH U 3a YeTUPUTE KOHLIEH-
Tpauuu Ha 6paLuHo.
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Cb4bP>XAHVE HA TOKODEPOJINN N MACTHWN
KNCEJTIMHU B PACTUTEJIHN MACTIA

MAIOANEHA CTOAHOBA

YHnBEpCMTET N0 XpaHuTenHu TexHonorumn-rinosaus, 6yn. MapuuyaNe26
magdalena.stoianova@abv.bg

Pestome: [poy4yBaHETO € HaCOYeHO KbM M3y4aBaHe CbCTaBa HA MacTHWUTE KUCENMHU U
TOKO(EponM B PasNMYHU PacTUTE/IHW Macna- C/IbHYOr/ef0BO, MAC/MHOBO, OPEX0BO W
panuyHo. TOKO(EPONHUAT CbCTaB HAa PacTUTENIHUTE MAacna, W3NOM3BaHW 3a KOHCymauums, e
aHanM3MpaH 4pe3 BMCOKO etheKTMBHA TeuyHa Xpomatorpadusi ¢ obbpHata (hasa (HPLC-RP).
ChObpXaHMETO Ha  TOKodeponmTe Bapupa B rpaHuum ot 406,7 go 741,0 ug/g macno.
ChObpXaHWETO Ha O-, Y- U O-TOKO(eponn nokasea pasHoobpasve B 3aBMCMMOCT OT BMAA Ha
macnoto. CbAbpXKaHWeTo Ha 0-TOKO(epon e Hali-BUCOKO B CTbHYOIIeL0BOTO - 579 pg/g v Hait-
Mafiko B OpPexoBOTO Macno - 36,5 pg/g. Cbllo Taka, CTbHYOref0BOTO MAc/io € C Hali-ronsamo
06WOo cbabpxaHWe Ha Tokodeponm (741 ug/g), [OKATO OPEXOBOTO Macfo € C Hali-HUCKO
CbabpaHue (406,7 pg/g). CbabpXKaHMETO HAa MaCTHW KUCE/IMHW e aHa/M3MpaHo upe3 rasosa
xpomatorpagus (GC). OHOBHaTa HaCUTeHa KMCeNUHA e MaIMUTUHOBATA BbB BCUYKM M3C/eLBaHN
macna. OCHOBHaTa MoMHEHacUTeHa MacTHa KUCeNHa B CTbHYOMIe40BOTO M OPEXOBOTO MAc/o €
/INHONOBATA, a C Hal-BNCOKA KOHLEHTpaums OT MOHOHEHACUTEHUTE MacCTHW KUCEIMHW e
O/lerHoBaTa B Mac/iMHoBo mMacno (79,55%).

Kntoyosu aymu: TOKO(*)epOI'IVI, MacCTHU KNCENUHW, CNbHYOrNeQo0BO, MaCc/IMnHOBO, OPEXOBO U
pannyHO Macna.

TOCOPHEROL AND FATTY ACID COMPOSITION OF SUME
VEGETABLE OILS

MAGDALENA STOYANOVA

University of Food Technologies, 26 Maritza Blvd, 4002 Plovdiv, Bulgaria
magdalena.stoianova@abv.bg

Abstract The aim of this is study was investigate the tocopherol and fatty acid content of some
vegetable oils. The sunflower, olive, walnut and rapeseed oils were analyzed in this study. Edible
vegetable oils were analyzed for tocopherols by High Performance Liquid Chromatography with
reversed-phase (HPLC-RP) Total measured tocopherol concentrations varied in the range from
406.7 to 741.0 pg/g oil. The contents of individual a-, y- and &-tocopherols showed diversity
depending on the kind of the oil. The content of a-tocopherol was highest in sunflower oil which is
579 pg/g and the lowest was in walnut oil 36.5 pg/g. Also, sunflower oil was the richest in total
tocopherol content (741 pg/g) whereas, walnut oil had the least amount of total tocopherol (406.7
Mg/g). The fatty acid composition was determined by Gas Chromatography (GC). The highest
content of saturated fatty acids(SFAs) was observed in rapeseed oil (15.22%), the lowest content
was found in walnut oil (8,94%). The main saturated fatty acid was palmitic acid in all studied oils.
The primary, polyunsaturated (PUFA) fatty acid present in sunflower and walnut and oils was
linoleic acid and the highest concentration of monounsaturated fatty acids (MUFA) was the oleic
acid in olive oil (79.55%).

Key words: tocopherol, fatty acids, sunflower, olive, walnut and rapeseed oils.
1. Introduction question of the level and the quality of fat intake,

The increasing concern for the amount of fat especially the composition of fatty acids (FAs) and
consumption by western populations has raised the their impact on human health. The rate of
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unsaturated to saturated fatty acids in edible oils and
fats is significant for human nutrition. High levels of
saturated fatty acids (SFASs) are desirable to increase
the oil stability. On the other hand nutritionally they
become undesirable, because high levels of saturated
fatty acids are frequently considered to be influential
for rising the concentration of low-density
lipoproteins (LDL), affecting the ratio of LDL to
HDL (high-density lipoproteins) [1]. Unsaturated
fatty acids (UFAs) have been considered as
functional nutraceuticals. A lot of research studies
have documented their significant role in many
biochemical pathways resulting in cardioprotective
effect because of their antithrombotic and anti-
inflammatory effect [2]. Vegetable oils containing a
high percentage of unsaturated fatty acids (UFAS)
can be classified in terms of essential fatty acids that
must be part of the diet intake because they are not
synthesised by the body and have a direct role in
human health. However, the distribution and content
of fatty acids differ in dependence on various plant
sources of oils and technology processes used for
their production..

Recently, nutritionists have recommended
vegetable oils as an essential part of the healthy diet
due to their high contents of fatty acids (FAS)
besides their traditional sources, such as fish oil and
algae [3].

Besides, edible plant oils are source of minor
compounds such as tocopherols, tocotrienols, or
both, carotenoids and phytosterols. Because of their
antioxidant activity, tocopherols play a significant
role in protecting mono- and polyunsaturated fatty
acids (PUFAs) from oxidation, which may also
explain the high concentration of these antioxidants
in highly unsaturated edible oils [4].

Vegetable oils are the primary sources of
vitamin E in the human diet and may contain 70—
1900 mg of total tocopherols per kg of oil [5].
Tocopherols, except to possessing vitamin E
function, are found in oilseeds in four different
forms: a-, B-, y- and d-tocopherols. Among these
tocopherols, a-tocopherol is the most active form of
vitamin E and y- and &-tocopherols have shown
better antioxidant activities than the others [6, 7].
Alpha-tocopherol, is the major tocopherol in many
edible oils and almond olive [8] and sunflower oils
are among its main sources [9].

In the present study, high performance liquid
chromatography (HPLC) with diode area detection
method is applied for the determination of a-, y- and
0- tocopherol in vegetable oils. Identification and
determination of fatty acids in oils were studied by
gas chromatography (GC).

The objective of this study was to determine
individual fatty acids and tocopherols composition

in four oils (sunflower, olive, walnut and rapeseed)
used in food industry.

2. Materials and Methods
Chemicals and reagents
All chemicals and solvents used in the study
were analytical grade. Methanol, ethanol, n-hexane
and ethyl acetate were HPLC grade and were
purchased from Merck (Darmstadt, Germany). The
standards a-, y- and d-tocopherols were obtained
from Sigma Aldrich (Germany). Individual fatty
acids, including palmitic acid (C16:0), palmitoleic
acid (C16:1), stearic acid (C18:0), oleic acid
(C18:1), linoleic acid (C18:2), linolenic acid (C18:3)
were purchased from Sigma Aldrich (Germany). n-
Hexane, Na,SO, anhydrous, KOH, NaCl and BF; in
methanol (14%, w/v) were purchased from Merck
(Darmstadt, Germany).

Plant material

Olive, sunflower, walnut and rapeseed oils
were purchased from a local market. The samples
were stored in the dark room, at 21+2°C until the
measurements were performed.

Extraction of tocopherols

One g of oil was accurately weighed into
erlenmeyer flask and 15 ml of 0.5M potassium
hydroxide solution was added in ethanol. The flask
was heated on the water bath for 30 min at 70°C.
After extraction 15 ml sodium chloride (1%) and 15
ml portions of n-hexane-ethylacetate (9:1, v/v) were
added. The organic phase was evaporated to dryness
at 40°C and the residue was dissolved in 1 ml
methanol. After passing through a 0.45 pum filter, the
samples were injected for chromatographic analysis
[10].

HPLC analysis of tocopherols

Qualitative and quantitative determination of
tocopherols were performed Dby using Elite
LaChrome (Hitachi) HPLC system equipped with
DAD and ELITE LaCHrome (Hitachi) software.
Separation of the tocopherols was performed by the
Supelco Discovery HS Cyg column (5 pm, 25 cm x
4.6 mm), operated at 30°C, with the mobile phase
consists of methanol: water (98:2, v/v) [11].

Standards of a-tocopherol, y- tocopherol and 6-
tocopherol (Sigma) were used for the creation of
standard calibration curves with linearity range of 10-
500 pg/cm?. The detection of compounds was carried
out at 285 nm and the flow rate was 0.8 ml/min.

GC analysis of fatty acids
Fatty acids were analyzed as fatty acid methyl
esters using the GC method. Fatty acids were
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transformed into fatty acid methyl esters by direct
transesterification of oil samples [12].

The fatty acid composition was determined by
gas chromatography (GC; 17 A Shimadzu),
equipped with a flame ionization detector and a 3.0
m x 0.32 cm steel column. Nitrogen was used as
carrier gas (flow rate, 1 ml/min) [13].

3. Results and discussion
HPLC analysis of tocopherols profile of

vegetable oil

The vegetable oil are dietary sources of a-
tocopherol (a-T), vy-tocopherol (y-T) and ©o-
tocopherol  (3-T). They are potent natural

antioxidants that prevent the rancidity of oils during
storage and, thus, increase the shelf life of edible oils
[14].

Three forms of vitamin E (o-T, y-T and &-T )
were detected and quantified with HPLC analysis in
olive, sunflower, walnut and rapeseed oils. Their
tocopherol compositions were presented in Table 1.

Table 1
Contents of tocopherol (pg/g oil) in investigated
oils (mean * SD)

Olive | Sunflower | Walnut | Rapeseed
oil oil oil oil
o-T | 245.6 579.0 36.5 338.1
+1.2 +0.8 +0.9 +1.3
y-T | 3845 133.7 357.1 249.8
+0.8 +0.6 +1.3 +1.1
o-T 16.3 28.3 13.1 6.4
+0.7 1.4 0.6 0.6

HPLC analysis of the tocopherol profile of
four vegetable oils revealed that a-tocopherol and y-
tocopherol are the major tocopherol compounds,
such as a-ocopherol dominate in olive, sunflower
and rapeseed oils. This result is of great importane
because the most active form of vitamin E is a-
tocopherol which is believed to protect the body
against cancer and cardiovascular diseases [15].

The content of a-tocopherol in sunflower oil
obtained in our study was lower than the values
found in Romania (73.02 mg/100 g oil) [16], but
was higher than amount found in a study conducted
in Brazil (497.0 mg/kg) [17]. On the other hand, the
concentration of a-tocopherol in olive, walnut and
rapessed oils obtained in this study was higher than
the values found in the research a study conducted in
Romania and Brazil (19.53 mg/100 g, 1.47 mg/100
g and 125.00 mg/kg respectively for olive, walnut
and rapeseed oils [16, 17].

Our results for the y- tocopherol showed a high
concentration in olive, walnut and rapeseed oils,
such as in walnut oil it was dominant (357 pg/g oil).

However, the concentration found in rapeseed
(338.10 pg/g) and sunflower (133.7 ug/g) oils was
higher than the concentration found by Grilo et. al.
(128 mg/kg for rapeseed oil and 89 mg/kg for
sunflower oil). Qils originated from the same species
can have variable content and composition of these
minor compounds, due to climatic and agronomic
conditions; fruit quality or seed origin oil extraction
system and refining procedure [17].

Alpha-tocopherol is considered to have the
highest nutritional value among all forms of
tocopherols. Thus, the lack of natural tocopherols,
such as y- and &-tocopherols, in most of the vitamin
E preparations, may be a limiting factor for
promoting health. In contrast to a-tocopherol, y-
tocopherol has a specific biological activity that
potentially protects against chronic diseases, such as
inflammation [18].

The level of &-tocopherol in all studied oils
was not high ranged between 6.4 and 28.3 ug/g. The
concentration of &-tocopherol in all oils, with the
exception of soybean oil, never exceeded 30 mg/kg
[19].

It could be concluded that the sunflower and
rapeseed oils had the highest concentrations of a-
tocopherol, whereas the vegetable oils with higher
concentrations of y -tocopherol were the olive and
walnut oils.

Vegetable oils are the major sources of
vitamin E in the human diet and may contain 70-
1900 mg of total tocopherols per kg of oil [5].

The total tocopherol contents in our study were
shown in Figure 1.

Total tocopherol contents, pg'g oil
800 741
700 646.4
594.3
600
500 -
406.7
400
300 -+
200 -
100 +
0
Olive Sunflower Walnut Rapessed

Figure 1.Total tocopherol contents in oils

The total tocopherol content ranged between
406.7 pg/g (in walnut oil) to 741 pg/g (in sunflower
oil).

The results showed that the total tocopherol
content was higher in sunflower oil (741 pg/g). This
is in agreement with the data reported by Ergondl et
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al. [19] They reported that the total tocopherol
content was 750 mg/kg in sunflower oil. Bele et al.
[16] reported that total tocopherol content in olive
and walnut oils was 20.44 mg /100 g and 23.83 mg
/100g respectively. In our study these amounts
were the higher for the two oils. According to the
previous publications, quantities of total tocopherol
in rapeseed oil was reported as 468 mg/kg, which
was lower than the content reported in this study.

The differences between the date for the total
tocopherol content in olive, rapeseed and walnut oils
reported in the literature and this found in our study
could be explained with diversities in the climatic
and geographical conditions.

GC analysis of fatty acids of vegetable oil

Vegetable oils are important and necessary
components of human nutrition. They are energy
source and also contain fatty acids — compounds
essential for human health.

The fatty acid composition (%) of tested oils
(olive, sunflower, walnut and rapeseed) were shown
in Table 2.

Table 2
Content of saturated fatty acids (%) in
investigated oils (mean + SD)

in and results were close to that of French and Greek
olive cultivars [20]. In rapeseed oil oleic acid was
determined to be 52.45%. Our result was slight
lower than the average amount  reported for
rapeseed oil from France [21].

Linoleic acid (C18:2) was found to be

predominant unsaturated fatty acid in sunflower oil
(59.40%) and walnut oil (64.94% ). Our results
regarding the linoleic acid composition of these oils
are quite similar to those previously reported [22].
The content of linolenic acid (C18:3) of our study
was present in a high amount especially in the
walnut oil (10.44%), which has been associated
with health benefits. The others studied vegetable
oils showed low content of the linolenic acid with
the lowest values for olive and sunflower oils. The
same result for concentation of linolenic acid in
sunflower, olive and rapeseed oils are reported for
franche oils [21].
The results, obtained for total saturated fatty acids
(SFAs), monounsaturated fatty acids (MUFAS) and
polyunsaturated fatty acids (PUFAs) of the olive,
sunflower, walnut and rapeseed oils analyzed were
presented in Table 3.

Table 3

Total tocopherol content

Olive | Sunflower | Walnut | Rapeseed

oil oil oil oil

SFAs 13.93 10.50 |8.94 15.22
MUFAs | 80.42 29.70 | 15.93 53.68
PUFAs | 5.65 59.80 | 75.13 31.10

Olive | Sunflower | Walnut | Rapesee
oil oil oil d
oil
C-16:0 | 10.48 | 6.93 6.02 13.77
+1.1 +0.8 +0.7 +1.1
C-16:1 | 0.87 - 0.11 1.23
+0.3 +0.09 +0.08
C-18.0 | 3.45 3.57 2.92 1.45
+0.6 +0.9 +0.6 +0.1
C-18:1 | 79.55 | 29.70 15.82 52.45
+1.1 +1.2 +1.1 1.8
C-18:2 | 4.80 59.40 64.69 29.36
+0.7 +1.8 +1.8 +2.1
C-18:3 | 0.64 0.24 10.44 1.74
+0.3 +0.4 +0.7 +0.9
C-20:4 | 0.21 0.16 - -
+0.4 +0.1

The major fatty acids in the samples were
palmitic acid (C16:0, 6.02-13.77%), oleic acid
(C18:1, 29.70-79.55%), linoleic acid (C18:2, 4.80—
64.69%) and linolenic acid (C18:3, 0.24-10.44%)).

The result showed that the olive, sunflower,
walnut  and rapesees oils contained the highest
percentage of long-chain mono and polyunsaturated
fatty acids: oleic acid (C18:1) and linoleic acid
(C18:2).

The results from this study showed, that the
main fatty acids in olive oil was oleic acid (79.55%)

The total SFAs content ranged in our
examined oils from 8.94% to 13.93% and in all
samples presented total SFAs content less than one
fourth of the total FAs content (saturated and
unsaturated FA). SFAs are present especially in
animal fats. It is known that the excessive
consumption o f SFAs is related to the increase of
plasmatic cholesterol and obesity [23].

In vegetable oil most abundant were
unsaturated fatty acids (UFAs) with straight chain
formed by 10-36 carbon atoms. Very common were
monounsaturated and polyunsaturated fatty acids.
UFAs content is in a range from more than 90% of
all fatty acids in sunflower and walnut oil to less
than 90% in rapeseed and olive oils. Olive oil is with
predominant MUFAs (80.42%) and a small amount
of PUFAs (5.65%). Sunflower and walnut oils are
PUFAs rich oils, especially walnut oil was the
richest in PUFAs, representing 75.13% of total fatty
acids. Rapeseed oil was characterized by the ideal
PUFs content approximately a 2:1 ratio of linoleic
versus linolenic fatty acids.
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3. Conclusions

The present study reporteds the fatty acid and
tocopherol compositions of four vegetable oils. Each
type of oil had a specific composition. Their
common features were normally associated with a
high percentage of unsaturated fatty acids and lower
amount of saturated fatty acids. Sunflower and olive
oils the most important vegetable oils for human
nutrition were with best quality because of their fatty
acid and tocopherol composition.

Rapeseed and walnut oils are not as popular
for human nutrition. Results in our study showed
the high content of active biological compounds in
these oils such as tocopherols and unsaturated fatty
acids.
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XVUMWYEH CbCTAB, CBOVCTBA U
NMPNNOXEHNME HA ETEPNYHO MAC/10 OT
KOPUNAHAOBP (Coriandrum sativum L.)

OAPVHA TEOPTMEBA!, CTAHKA JAMAHOBA', A/IEEHA CTOAHOBA?

1 - PyceHcku YHusepcuTeT "A. KbHUeB", 2 - YHUBEPCMTET N0 XpaHUTENHU TEXHONOIUN,
Mnosaus
ddarina0412@gmail.com

Pestome: SinTepaTypHUST 0630p NpeAcTass WHGopMauus 3a cbCTaBa Ha eTepuyHo
Macno oT KopuaHabp (Coriandrum sativum L.), KOWTO 3aBMCWM OT pasnMuHu dhakTopw,
KaTO KIMMaT, NoYBa, CbXpaHeHne Ha naogoseTe 1 ap. JIMHaNoNbT € OCHOBEH KOMMOHEHT
Ha MacnaTa, He3aBUCMO OT TexHWs Npou3xos,. Toii e OTTOBOPEH 3a aHTWNOKCMAaHTHaTa
W aHTWMMKpPOGHA aKTMBHOCT Ha MacnoTO ChpAMO pasinyHM MuKpoopraHusmu. OT
npeicTaBeHNTe [JaHHU € BMAHO, Ye eTepuYHOTO Macno MO>Ke fJa Ce W3Mon3sa KaTo
KOHCEPBAHT M aHTWUOKCUMAAHT B XpPaHUTENHW NPOAYKTH.

K/040BM lyMU: e TEPUYHO MACNo OT KOpPUaHAbP, XMMIUYEH CbCTaB, aHTUOKCUAAHTHA U
aHTUMUKPOGHA aK TUBHOCT.

CHEMICAL COMPOSITION, PROPERTIES AND
APPLICATION OF CORIANDER ESSENTIAL OIL
(Coriandrum sativum L..)

DARINA GEORGIEVA', STANKA DAMIANOVA', ALBENA STOYANOVA?

1 — University of Ruse "A.Kantchev", 2 - University of food technologies, Plovdiv
ddarina0412@gmail.com

Abstract: The literature review provides information about the coriander (Coriandrum
sativum L.) essential oil’s chemical composition, how it is affected by different factors like
climate, soil treatment, storage of the fruits and others. Linalool is determined as the main
component of the oil no matter of their origin. It is responsible of the antioxidant activity
and antibacterial effect against different microorganisms. The survey data in the article
shows that the coriander essential oil can be used in food production, as a natural
preservative and an antioxidant.

Key words: coriander essential oil, chemical composition, antioxidant and antibacterial
activities.

1. BbBegeHue

KopuaHgbpbT (Coriandrum sativum L.) e
e[HOrofUWHO TPEeBUCTO pacTeHWe OT  CeMm.
CeHHuKougeTHMKOBM (Apiaceae). OTrnexzga ce B
noyTu BCUYKM eBpOnencKm [bpKaBy,
ceBepHoa(puKaHCKUTe CTpaHu, WHauns, Kutai,
AnoHna n  Amepuka. Y Hac ce Kyntmeupa
npegumHo B CeBeponsToyHa Bbarapma n OKoso
Byprac, AIM60n1 M XacKoBO, KaTto ce OTrniexaar
MEeCTHU nonynauuu, npeguMHo apebHonnogeH (var.
microcarpum D.C.) u no-manko egponsiofeH (var.
vulgare All.), cbC cbabpXKaHME Ha eTEPUYHO Macho,
cboTBeTHO 1,03% u 0,33% [1]. KopuaHabpbT
NpeayMHO Cce OTrNeX/a 3apaju NaoLoBeTe, B KOUTO

ce coabpkar 0,3 — 1,2% etepuyHo u 17 — 24%
ravuepuaHo Macno. MnogoBeTe ce U3No3BaT KaTo
nognpaska B XpaHUTeIHO-BKyCOBaTa
npomMuwineHoct (XBIM) [2].

2. BnusiHne Ha 6U010rNYHN "
TEXHOI0rMYHN haKTOopKn

ETepnyHOTO Macno e OT/IOKEHO B
eHAOreHHN BMECTUAWLLA, TUM EeTePUYHO-MAC/IeHN
KaHanu BbB BCUYKM YaCTW Ha pacTEHUETO — CTLO/0
(0,12% B cBexxa maca (cB.M.) 1 0,32% B abCOMOTHO
cyxa Mmaca (a6c.c.m.)), nucta (0,31% B CB.M. "
1,16% B abc.c.m.), ugetose (0,51% B cB.M. 1 1,87%
B a6c.c.m.), nnogose (go 0,35% B cB.M. 1 1,54% B
abc.c.m.), usano pacteHve (go 0,23% B CB.M. U
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1,02% B abc.c.m.). Macnoto, nony4aBaHo OT
OTAE/IHUTE YacTW Ha PacTeHWETo, Ce pasnnyasa no
CbCTaB: B JiMcTata, CTbbnata W  LBETOBETe
npeobnafasar  MacTHWUTe  angexvgu  (rnaBHO
[eLneHoB, AeunnoB U LOAELUNIEHOB, CbOTBETHO
no 97%, 83% wu 75%); B 3efeHUTe MNJIOLOBE:
angexnan (oo 40%) wn nuHanon (go 50%); B
3penuTte nnogose: nuHanon (60 — 80%) v cneam ot
angexnam (o 2 — 3%). YCTaHOBEHO e, 4e B
eTepPMYHO-MaC/IeHNTe KaHan, Hamupawy ce B
nnogosara 06BMBKa OT BbHLUHATA 4acT Ha MoAa,
ca NoOKasmM3npaHu angexvwauTe, a B KaHaiute OT
BbTPELLUHOCTTA Ha AMakeHa (YeTvpu Ha 6Gpoit) ce
CUHTe3Wpa /IMHANOMBLT W APYrM  TepreHoBu
cbefuHeHus. Tpu  y3psBaHe Ha  NIoJOBETE
BbHLUHUTE KaHa/M fereHepupar v ce CrnieckeaT u
MacnoTo UM ce u3napsea B aTMocepata [2].

MpOMEHN B XUMWUYHMA  CbCTAB  Ha
eTepMYHOTO MAacno ca YCTaHOBEHW MO BpeMe Ha
npoueca 3peeHe Ha M/04OBeTe, C HapacTBallo
CbAbpKaHue Ha nuHanon [3 — 6]. OcBeH TOBa,
TOPEHETO W 3anfieBeNsiBaHETO CbLLO BAUSSAT Ha
XUMUYHUA NPOnN Ha ETEPUYHOTO Macso [7].

Pino et al. [8, 9] ycTaHoBsBaT pasnuMyeH
[06MB M XMMUYeH CbCTaB Ha Macno, noslyyeHo OT
KOpuaHabp, OTrNeXAaH B pPasIMyHM  CTpaHu -
Pycus, Utannsa, Anbanus, NHams n Kyba.

W3cnegBaHuaTa 32 BAWAHWETO  HA
CbXpaHEHWETO Ha M/04oBeTe BbpXy fobusa wu
CbCTaBa Ha Mac/oTo ca MpoTVBOpPeYnBu: eoprves
[10] ycTaHoBsBa, Ye CbXpaHeHMeTO 3a LIeCT Mecela
npyv  nOBMLIEHA Temnepatypa AoBexpa [o
HamansgsaHe ¢ 10% Ha OCHOBHMA KOMMOHEHT
NMHANON W yBe/iMYaBaHe Ha BbI/1EBOLOPOAUTE;
cnopep, leoprues [10] n CtosHoBa M cbaBT. [11]
CPOKbT Ha CbXpaHeHWe Ha M1ofoBeTe, CbC
3anasBaHe Ha CbObPKaHWETO Ha Macfo, e Tpu
roguMHu, a cnopef Lo6pesa [12] - neT roguHu;
IbxypmaHcky 1 cbasT. [13] onpegensaT HamanseaHe
Ha pobmea Ha Macno ¢ 30% cnef fABe roAWLIHO
CbXpaHeHve Ha M1o0L0BeTe.

Tonanos u Kanuukos [14] cuuTar, ue
eTEPMYHOTO Mac/no MOXe Aa Ce M3BAMYa Mo-MbJHO
ypes3 napHa AecTunaums, KaTo NPoLb/HKUTENHOCTTA
Ha npoueca ce HamansBa 61430 TpU NbTU NpU
CMunaHe Ha nnogosete. Cnopef asTopuUTe
OTAENAHETO Ha ETEPUYHOTO MAC/0 Ype3 eKCTpaKLms
N cnefpalia npepaboTka Ha MoJlyYeHUs eKCTpakT
ype3 fecTunauyms [oBexja [0 HamansBaHe Ha
noéusunte.

3. XrMMYeH cbCTaB 1 CBOMCTBA

ETepryHOTO MacnoTo e necHO-MoABKHa,
Ge3uBeTHa 40 6/1ej0-)Kb/Ta TEYHOCT C XapakKTepeH
MoAnpasbyeH, TOMb/1 MUPUC, C OCHOBEH KOMMOHEHT
nunHanon (56,0 — 87,5%). Macnoto uma cnegHuTe
rokasaTtenu: oOTHocuTenHa nnbTHOCT (0,864 -
0,871); KoeuUMEHT Ha NpeyynBaHe Ha CBET/IMHATA
(1,462 - 1,470); ©Brul Ha BbpTeHe Ha

nonspusoBaHata ceBeT/iMHa (o1 +6 go —13,5);
KucenuHHo umcno (go 5 mg KOH/g macno);
ecTepHo umucno (go 23 mg KOH/g macno) [2].

OCHOBHUTE  MAEHTU(ULMPAHW  KOMMO-
HeHTU B Macnoto (¢ur. 1) ca: nuHanon (56,0 —
87,5%), y-TepnuHeH (0,1 — 17,6%), a-nnHeH (0,11 —
10,5%), kamdop (1,8 — 43%) n numoHeH (0,2 —
8,6%) [2, 8, 9, 15 — 18]. Pa3nmkuTe B CbCTaBa Ha
eTepuyHMTE Mac/na, BEpOATHO Ce Ab/KaT Ha
BPEMETO M HauMHa Ha npubupaHe Ha PacTeHUETO,
YCNOBUATA HA CbXpaHEeHVe, KakTo MU Ha Herosus
Mpoun3Xog,

90
80 +
70

60 -
50 B NMHanon
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®ur. 1. OCHOBHM KOMMOHEHTU Ha € TEPUYHO Mac/o
0T KOpUaHABP C pasnnueH NPon3xog.

YCTaHOBEHO €, ue €eTepuyHOTO Macso
npuTexasa CUNHO WK3pa3eHa aHTUOKCUAAHTHA
aKTMBHOCT [19 — 21] n nposBsBa aHTU-MUKPOGEH
eekT  KakTto  cnpamMo  Gram-mMonoX1TENHN
6akTepun (Bacillus cereus, Staphylococcus aureus
n gpyr) wn  Gram-oTpuuaTtenHun  6akTepuu
(Klebsiella  pneumoniae,  Escherichia  coli,
Pseudomonas aeruginosa n gpyru), Taka n cpeLy
JOPOXAN M NNeceHHN rvou [19 — 25].

4. T1punoxeHve Ha MacsoTo

Mopagn M3ABEHWUTE CU aHTU-OKCUAAHTHU U
aHTUMWKPOOHM CBOWMCTBA Mac/ioTo Ce M3non3Bsa
KaTto XpaHWTeNneH KOHCepBaHT B MECO U MECHU U
M/IEYHWN NPOAYKTU U XNebHM nsgenus [26 — 31]. To
e Nnoaxopdsl, ecTeCTBEH aHTMOKCUAAHT B XpaHw,
6oraTv Ha (MNUAK, KOUTO Npegnassa 0T OKUCNEHNE
M N0 TO3W HaYMH yAb/hKaBa CpoKa Ha rogHoct [28,
30].

Macnoto Hamupa NpWIOXKeHWe WU B
napmromepusTa, KaTto ce BK/1H0YBa B
nappoMepuiiHA -~ KOMNO3ULUMM  C  LBETEeH 1
(baHTa3neH XxapakTep, B KOMOMHaUMW LIMMBP,
OP/IOBM HOKTW, NaBaHAyna v Apyrv; B apoMaTnyHm
komno3nummn 3a XBIT - 60poBMHKa, NpPackoea,
YUCKN W JpYyru; 3a JfIMKbOpU W OpeHAun; B
CNafkapcTBOTO, MecHaTa MPOMULLNEHOCT U ApYrK;
3a KOpUrupaHe Ha BKyca ¥ Mupuca Ha fIeKapCTBEHU
npenapatu [2].
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5. 3akso4yeHue

HanpaBeHWST KpaTbK NUTepaTypeH 0630p
[aBa NpeAcTaBa 3a CbCTaBa Ha €TEPUYHOTO Macso
OT  KOpMaHAbp, Ha  KOWTO ce  Ab/kar
aHTMOKCUAAHTHUTE U aHTU-MUKPOGHWUTE MYy
CBOICTBA. BbB Bpb3Ka C MHTEPECA KbM eTEPUUHNTE
Macna ¥ TAXHOTO MPUNOXeHVEe B KOHCEPBMPAHETO
Ha XpaHW, KOWTO ce YycunBa Mpe3 MOoCNefHnTe
roAvHMW OT BCE MO-HEraTUBHOTO BbL3MNPUATME OT
NOTPeBUTENINTE HA CUHTETUYHM  KOHCEPBaHTH,
MaTepuasbT AaBa Jo6pK apryMeHTV 1 NpUMepm 3a
M3MOM3BAHETO Ha MAc/0TO B Pa3INUHI XPaHUTENHM
MPOAYKTWN, 06EKT Ha GbAELL HaLIN U3CNEABAHNS.

JINTEPATYPA

1. Kvgpes, T., AHKYnNoB, . CpasHuTenHo
npoyysaHe  BbpPXy  KayeCcTBOTO  Ha
nnofoBete  Ha  ApebHoONoAHWA U
efponnoAHus KopuaHabp, Cencko-
cTonaHcka mmucobn, 1961, kH. 1, ctp. 45-50.

2. Teoprues, E., CtosHoBa, A. CrpaBOYHUK
Ha cneuynanmucta OT apomMatmyHarta
npomuLLneHoct,  Akag. M3g., YXT
Mnosame, 2006.

3. Kamel, K., Hosni, K., Taarit, M., Chahed
T., Kchouk, M., Marzouk, B. Changes on
essential oil composition of coriander
(Coriandrum sativum L.) fruits during three
stages of maturity, Food Che., Vol. 102,
2007, Issue 4, pp. 1131-1134.

4. Laribi, B., Kouki, K., M’Hamdi, M.,
Bettaieba, T. Coriander (Coriandrum
sativum L.) and its bioactive constituents,
Fitoterapia, Vol. 103, 2015, pp. 9-26.

5. Mandal, S., Mandal, M. Coriander
(Coriandrum sativum L.) essential oil:
Chemistry and biological activity, Asian
Pac. J. Trop. Biomed., Vol. 5, 2015, pp.
421-428.

6. Msaada, K., Hosni, K., Taarit, M.B,,
Chahed, T., Kchouk, M.E., Marzouk, B.
Changes in essential oil composition of
coriander (Coriandrum sativum L.) fruits
during three stages of maturity, Food
Chem., Vol. 102, 2007, pp.1131-1134.

7. Gil, A., de la Fuente, E.B., Lenardis, A.E.,
Pereira, M.N.L.P., Rez, S.A.S., Bandoni,
A., van Baren, C., Lira, P.D.L., Ghersa,
C.M. Coriander essential oil composition
from two genotypes grown in different
environmental conditions, J. Agric. Food
Chem., Vol. 50, 2002, pp. 2870-2877.

8. Pino, J., Borges, P., Roncal, B.
Compositional differences of coriander
fruits oils from various origins, Die
Nahrung, Vol. 37, 1993, pp. 119-122.

9. Pino, J.,, Rosado, A., Fuentes, V. Chemical
composition of the seed oil of Coriandrum

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

sativum L. from Cuba, J. Essent. Oil Res.,
Vol. 8, 1996, pp. 97-98.

leoprves, E. O6 M3MeHeHWUN 3(hMPHOro U
XKMPOBOr0 Macna npu XpaHeHUW NNOAO0B
HeKOTOpbIX  30HTUYHBLIX, IV Mexna.
KOHrpecc Mo 3{upHbIM Mmacnam, T. 2,
Towunucw, ceHt. 1968, cTp. 33-36.
CrosiHoBa, A., Bbnkaposa, M., MapabegsH,
C. Bbpxy eTepryHOTO Macno OT KopuaHabp
(Coriandrum  sativum L.), CO6OpHUK
Joknagn tobuneiiHa HayyHa cecus "50 T.
CYB", MNMnosgme, 20 HoemBpn 1998, 1. 1,
cTp. 477- 479.

[o6pesa, K. MognpaBkute — M3TOYHMK Ha
apoMaTMyHU  NPoAyKT! 2. KopuaHgbp
(Coriandrum sativum L.), HayuHu Tpyaose
PY "A. KbHues", Tom 50, 2011, cepusa 9.2,
CTp. 63.

XypmaHckn, A., XKekosa, I"., [ronrepos,
H., [ronreposa, B. TexHonornyHu
(hakTOpKN, BAWSEWM BbPXY [nJobuBa Ha
eTepMyHO Mac/io npu  JecTuiaums  Ha
CeMeHa OT KopuaHgbp PacTeHMeBbAHU
Hayku, T. 50, 2013, cTp. 10-13.

Tonanos, IM., Kannykos, M. 3cneasaHus
BbpXy Fructus coriandri ©“ HeroBoTo
eTEPUYHO M TANLEPUAHO Macno, Hay4yHu
Tpynose BUXBI, T. 9, 1962, cTp. 99-109.
Alves-Silva, M., Dias, M.S., Pintado, E.M.,
Perez-Alvarez, AJ., Fernandes-Lopes, J.,
Viuda-Martos, M. Chemical composition
and in vitro antimicrobial, antifungal and
antioxidant properties of essential oils
obtained from some herbs widely used in
Portugal, Food Control, Vol. 32, 2013, pp.
371-378.

Baratta, M.T., Dorman, H.J.D., Deans, S.G.,
Biondi, D.M., Ruberto, G. Chemical
composition, antimicrobial and
antioxidative activity of laurel, sage,
rosemary, oregano and coriander essential
oils, J. Essent. Qil Res., Vol. 10, 1998, pp.
618-627.

Kozlowska, M., Ziarno, M., Rudzinska, M.,
Tarnowska, K., Majewska, E., Kowalska,
D. Chemical composition of coriander
essential oil and its effect on growth of
selected lactic acid bacteria, Zywnosc.
Nauka. Technologia. Jakosc/Food. Science
Technology. Quality, Vol. 25, 2018, pp. 97-
111.

Zoubiri, S., Baaliouamer, A. Essential oil
composition of Coriandrum sativum seed
cultivated in Algeria as food grains
protectant, Food Chem., Vol. 122, 2010, pp.
1226-1228.

Darughe, F., Barzegar, M., Sahari, M.A.
Antioxidant and antifungal activity of

Mnagexku opym HAYKA, TEXHONOT NN, NHOBALUIMW, BU3SHEC - 2020, nponeT
28 - 29 mai1 2020 roamHa, MNnosavie

32



20.

21.

22.

23.

24.

25.

Coriander  (Coriandrum  sativum L.)
essential oil in cake, Int. Food Res. J., Vol.
19, 2012, pp. 1253-1260.

Bagdassarian, V.L., Bagdassarian, K.S.,
Atanassova, M.S. Phenolic  profile,
antioxidant and antimicrobial activities
from the Apiaceae family (dry seeds),
Mintage J. Pharm. Med. Sci., Vol. 2, 2013,
pp. 26-31.

Mousa, EA., Hassanen, N., Eissa, A.M.F.,
Hafez, S.A.M. Antioxidant and
antimicrobial activity of celery (Apium
graveolens) and coriander (Coriandrum
sativum) herb and seed essential oils, Int. J.
Current Microbiol. Appl. Sci., Vol. 3, 2015,
pp. 284-296.

Delaquis, P. J., Stanich, K., Girard, B.,
Mazza, G. Antimicrobial activity of
individual and mixed fractions of dill,
cilantro, coriander and eucalyptus essential
oils, Int. J. Food Microbiol., VVol. 74, 2002,
pp. 101-109.

Lo Cantore, P., lacobellis, N.S., De Marco,
A., Capasso, F., Senatore, F. Antibacterial
activity of Coriandrum sativum L. and
Foeniculum vulgare Miller var. vulgare
(Miller) essential oils, J. Agric. Food
Chem., Vol. 52,2004, pp. 7862-7866.
Suganya, S., Bharathidasan, R.,
Senthilkumar, G, Madhanraj, P.,
Panneerselvam, A. Antibacterial activity of
essential oil extracted from Coriandrum
sativum (L.) and GC-MS analysis, J. Chem.
Pharm. Res., Vol. 4, 2012, pp. 1846-1850.
Burdock, A., Carabin, GIl. Safety
assessment of coriander (Coriandrum

26.

27.

28.

29.

30.

31.

sativum L.) essential oil as a food
ingredient, Food Chem. Toxicol., Vol. 47,
2009, pp. 22-34.

Dima C., Cotarlet M., Balaes T., Bahrim
G., Alexe, P., Dima S. Encapsulation of
coriander essential oil in beta-cyclodextrin:
Antioxidant and anti-microbial properties
evaluation, Romanian  Biotechnologie
Letters, Vol. 19, 2014, 19, pp. 9128-9140.
Duarte, A., Ferreira, S., Silva, F,,
Domingues, F.C. Synergistic activity of
coriander oil and conventional antibiotics
against Acinetobacter baumannii,
Phytomedicine, Vol. 19, 2012, pp. 236-238.
George, A., Burdock, 1., Carabin, G. Safety
assessment of coriander (Coriandrum
sativum L.) essential oil as a food
ingredient, Food Chem. Toxicol., Vol. 47,
2009, pp. 22-34.

Marangoni, C., de Moura, N.F. Antioxidant
activity of essential oil from Coriandrum
sativum L. in ltalian salami, J. Food Sci.
Technology, Vol. 31, 2011, ISSN:0101-
2061

Reddy, V., Urooj, A., Kumar, A. Evaluation
of antioxidant activity of some plant
extracts and their application in biscuits,
Food Chem., Vol. 90, 2005, pp. 317-321.
Zamindar, N., Sadrarhami, M., Doudi, M.
Antifungal activity of coriander
(Coriandrum sativum L.) essential oil in
tomato sauce, J. Food Measur. Character.,
Vol. 10, 2016, pp. 589-594.

Mnagexku opym HAYKA, TEXHONOT NN, NHOBALUIMW, BU3SHEC - 2020, nponeT
28 - 29 mai1 2020 roamHa, MNnosavie

33



PACTUTEJIH MACJIA SATIPON3BOACTBOTO HA CATNYHW

HUKONAA AENVNHCKA, MAPUAHA NMEPUPAHOBA-HEMCKA

PehaH Bbirapus OO/,
mariyana.perifanova@abv.bg, nikolaja@abv.bg, ¥YXT MNnosavs

Pestome: B mpomuLiieHOCTTa canyHbT Ce MofydyaBa upe3 MPOLEC Ha ocamyHBaHe Ha
pacTWTENHN Macna WM >KWBOTMHCKM MasHWHW C ankanmn. Cnep XMAponmsa Ha
>KUBOTUHCKM / paCTUTENHN Macna Te Ce pasrpa>kaaT [0 FMULEPON U MacTHU KUCENNHU.
MacTHNTe KUCENMHW pearMpaT C ajkaiuu M ce o6pasyBaT anKalHW COMK, HapeueHu
canyHu. KaTo ankaauy B NPou3BOACTBOTO Ce M3MNOM3BAT HAaTPUEBA WM KaNeBa OCHOBA.
KanuesaTa oCHOBa Ce M3ro/3Ba 3a NPUroTBSHE HA TEeYHM CanyHu, a HaTpueBaTa OCHOBa
3a TBbpau. M3BecTHO €, ye nma noeeye 0T 100 Macna, KOMTO HAMMPAT NPUNO>KEHME B
canyHonpou3BOACTBOTO. BCAKO MMMLEPUAHO MACIO MOXKe [ja Ce M3MON3Ba 3a NpUroTBsHe
Ha canyH, HO He OT BCAIKO MO>KE fla Ce MPOu3Befe KauyecTBeH canyH. CeoiicTBaTa Ha
canyHa ce OnpeaensT A0 rofsMa CTeneH OT K3bopa Ha NpaBWAHUTE MPONopuun OT
NPaBUMHUTE Macna, XapakTepPHN C HAMYMETO Ha Pa3NMYHA MACTHU KUCENUHM.

Kno4yoBM aymu: canyHu, canyHonpousBoACTBO, pacTUTENHN Macna, CbCTaB, CBOCTBA.

VEGETABLE OILS FOR PRODUCTION OF
SOAPS

NIKOLAYA DELINSKA, MARIYANA PERIFANOVA-NEMSKA
Rfefan, Bulgaria, University of food technology, Plovdiv
nikolaja@abv.bg,mariyana.perifanova@abv.bg

Abstract: In the industry soap is produced by sapunification of oils or fats with alkali. After
the hydrolysis of fats/oils they degrade to glycerol and fatty acids. The fatty acids react with
alkali and form alkali salts named soaps. Sodium and potassium hydroxides are used as
alkali reagent in the production of soap. Potassium hydroxide forms liquid soaps, sodium
hydroxide — or the so named hard soaps. There are known more than 100 oils for the
production of soaps. Every type of oil can be used for the processing of soap, but not every
type of oil is suitable for receiving a soap good quality. The quality of the soap depends on

the right proportion of the right oils, which have a different fatty acid conte .

Key words: soaps, soap manifacturing, vegetable oils, ingredients, properties

1. BuBegeHune

Haii-BaXXH1 OT NpOCTUTE TPUTMLEPUAN OT
rnefHa TOYKa Ha NPOM3BOAMTENS Ha camnyH ca Tesn
CbAbPXaLW CTeapMHOBa, Na/IMUTMHOBA, O/IEMHOBA
M naypvHOBa KUCENNHW. Hannumeto Ha cTeapat K
nasMMUTaT, KOMTO 06MKHOBEHO Ca TBbPAM BeELLECTBa
npu CcTailHa Temnepatypa, npvaaBa TBbPAOCT.
KonkoTo no-rofisiM e npoueHTbT UM, TO/IKOBa Mo-
TBBPAO € Mac/oTo ¥ TOIKOBa MO-BMCOKaA € Heroeata
TOYKa Ha TomneHe. KoraTo onevHoBaTta KucenuHa e
OCHOBHaTa cbCTaBka (TOW e TeueH npy 06MKHOBEHA
Temneparypa), MacnoTo e TeyHo. [1]

2. [pynu pacTUTeIHX Macna U3Mon3BaHu
OT CanyHONPOU3BOAUTENUTE

2.1. AgKoBu macna

XapakTepusupar ce ¢ TOBa, 4e MMaT rofsmo
KO/IMYECTBO MACTHM KUCENIMHN C HUCKO MOMEKY/THO
Terno, ocobeHo naypuHoBa KucenuHa. Mpumep 3a
TakbB TWUM Macna ca KOKOCOBO, MaMOSLKOBO U
6abacy macno.

CanyHuTe OT Te3n Macna ce NeHAT CUITHO W
NIECHO Ce pa3TBapAT B CTyAeHa W COMeHa BOJA,
KOHCWCTEHLMSATA UM € MHOro TBbpAa, MoYMcTBaT
[o6pe, NsHaTa UM He e TpaliHa. [2]

2.2. TBbpAY MasHUHN

TBLPANTE Ma3HUHN CbALPXKAT 3HAUUTENTHU
KONn4yecTBa NaJIMUTUHOBA M CTEAPUHOBA KNCE/TUHN.
lMNpymepn 3a Tesn macna ca MaMOBO Macso,
KakaoBO MacC/10, XuaporeHunpaHn MasHuUHWU W Ap.
Bcuukn Te3n macna ca TBbPAM M C MIbTHA
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KOHCUCTEHLWS, KayecTBo,
MPOW3BOAUTENNTE Ha CanyH.

C Te3n Mmacna ce MPOM3BEXAAT CanyHW CbC
cnabo neHoobpasyBaHe, HO MpPoM3BefeHaTa MsHa e
no-ycToilumMBa 3a [Ab/ibl Mepuof, OT Tasn Ha
ALKOBUTE Macna. TexHWTe noyMcTBaly  unu
MepwIHN KavecTBa ca fo6pu. He gpasHAT Koxarta.
Pa3TBOPMMOCTTa UM, CbOTBETHO W MOYUCTBALLMTE
M KayecTBa B CTy[ieHa BOfa ca NoLwu.

XeaHo oT

2.3. TeyHn macna

Te3n Macna UMaT 3Ha4MTeNIHO KOJIMYECTBO
HEHaCUTEHN KWUCE/IMHW, a WMEHHO ONenHOBa,
NIVHO/I0BA W JINHO/MEHOBA KWCE/NMHA, Ha KOWUTO Cce
Ob/DKM TeYyHata UM KOoHcucTeHums. CBoicTBaTa Ha
canyHa npou3sBeeH OT Te3n Mac/na Bapupar crnopes,
CbCTaBa Ha MaCTHWTE UM KWUCEIMHW W TexHUTe
(hU3NYHN 1 XMMUYHW CBOICTBa. MpuMepy 3a Tesn
BWAOBE Macna ca COeBO Mac/io, pULMHOBO Macso,
(bCTBYEHO, NaMy4HO, 3eXTVH 1 Ap. Te3n macna He
morart fJa [oBefar [0 MPOW3BEACTBOTO Ha MHOrO
TBBPA CanyH, KoraTto ce 13non3sar caMOCTOATE/THO
3a NpuroTesHe Ha canyH. O6MKHOBEHO Ce CMecBar ¢
ALKoBMTE Macna. CanyHuUTe UM ce NEHAT 06UIHO U
“MMaT MHOro 4o6py noYncTealm cBoincTaa. [1]

FCHO €, Ye C HYKOe OT oTAeNHWUTe Macna (c
U3KMOYEHME Ha 3eXTUHA) HE MOXe fia Ce Mpov3Bese
naeaneH canyH. Ho kato ce mno3Hasar
XapakTepuUCTUKWUTE Ha OTAeNHUTe Macna, morar ja
6baT NOCTUTHATY XKeMaHUTe KayecTBa Ha canyHa,
ypes CMecBaHe Ha Macna OT pasnuyHu rpynu. Mo
TO3U HayuH C W3NOM3BAHETO Ha KOMOMHaUMW OT
macna MoXKe fia ce NPUroTBAT canyHu C Mo-ronsaMa
pasTBOPMMOCT W  MeKoTa, Mo-406pn  MUeLLm
KayecTBa M No-AbaroTpariHa naHa. [2]

3. KpaTKa xapakTepucTmKa Ha HAKON
pacTuTeNnHW macna

TpaguUMOHHO  M3MON3BaHM  Macna  3a
MPOK3BOACTBOTO Ha CamnyH Ca - KOKOCOBO MAc/o,
MaJMOBO Mac/fio, Na/JIMOSAKOBO Macso, 3eXTUH,
PULIMHOBO MAc/o, COEBO Mac/o, MamMy4yHO Mac/o W

Apyru. [1]
3.1. KokocoBo macno

KoKocoBOTO Mac/io, KakTo Mojckasea W
MMETO, Ce noslyyaBa OT M/IOA0BETE HA KOKOCOBaTa
nanma (Cocos nucifera). Toea Macno e TBbpAa,
6sna MasHMHa npu 06MKHOBEHa TemnepaTtypa, C
HEXeH BKYC W XapakTepHa Mupusma. To psgko ce
thanumgumpa 1 MHOro fIeCHO ce ocanyHBa. pe3s
nocnegHWTe TOAVMHW LeHaTa Ha ToBa Mac/io ce
YBENMYM 3HAYUTENHO, 3aW0TO KOKOCOBOTO Mac/o
cera ce M3Mon3Ba LUMPOKO 32 XPaHWUTENHU Lenu,
0C06eHO MpW NPOW3BOACTBOTO Ha O/IEOMaprapuH.

[3]

KokocoBoToO Macno ce nonyyaea no
nMpuHUMN  OT  KOMpa, KOATO  NpeacTas/sBsa
M3CYLUEHOTO A4p0 WU ,,MecoTo* Ha KOKOCOBUA
opex. ToBa e 6e3UBeTHO O 6nefo KaeHMKaso-
XBNTO Macno. TeYHo e npu TOMbA TPOMUYECKM
KNMMaT, HO Ce NPOMeHs B TBbpAa MasHWUHa npu
ymepeH KaMMaT. KOKOCOBOTO MAac/io ChAbpXKa
BUCOKO HMBO Ha HWUCKOMOMIEKYNHN HACUTEHU
MacTHN  KWCE/IMHW, KOeTO e OT/InYUTeNHaTa
XapakTepuctmka Ha naypuHosuTe Macna. Vma
OCTpa M HMCKa TOYKa Ha ToreHe, Bapupawia oT 23
[0 26°C. lNopagn HUCKaTa CTeneH Ha HEHAaCUTEHOCT
e YCTOMYMBO Ha OKuUCNsBaHe. B cpaBHeHWe C
Mac/10To OT NaJIMOBO AP0, KOKOCOBOTO Mac/io Uma
MO-BMCOKA CTOMHOCT Ha OCanyHUTENIHO 4ucio. 3a
MmMpuca 1 BKyCa Ha KOKOCOBOTO Macnio [0 ronsma
CTerneH JOMPUHACAT 8- U Y-NaKTOHW.

XAMWYHMAT CbCTaB Ha KOKOCOBOTO MAac/io
Mpasy Bb3MOXKHO M3M013BAHETO My B LUMPOKA rama
OT XPaHWUTENHW 1 HEXPaHUTENHU NPOAYKTU. To 1ma
YHVKa/IHN XapaKTepuCTUKM KaTo apomar, BKCOKa
YCTOMYMBOCT Ha rpaHsiCBaHe, TeCeH TemmnepaTypeH
Anana3oH Ha ToneHe. KOKOCOBOTO Mac/o e OT/INYeH
maTepuas 3a HeXpaHUTEeNHU Lenu nopagy XenaHu
CBOMCTBA KaTo fo6pa YyCTOMYMBOCT Ha rpaHsicBaHe,
61opa3rpagMmocT, OMeKOTSABaLLO AeNCTBUE BbPXY
Koxarta. [4]

KOKOCOBOTO Mac/o Ce 13M0/3Ba LMPOKO B
MPOV3BOACTBOTO Ha TOA/NETEH CanyH, 0GMKHOBEHO C
NoiA. Korato ce 13n0/138a CaMOCTOSITE/NHO, CamnyHbT,
HanpaseH OT TOBa Mac/o, 06pasyBa MnsHa, KOATo ce
nosiBsiBa GbpP30, MyxKaBa €, HO e KpaTKoTpaliHa.
CanyHbT fIpasHX KoXaTa 1 MOTbMHSBa NlecHO. [3]

3.2. ManmoAaKoBO Macso

MManvosafKoBOTO Macnio, ce nony4yasa
npegMMHO OT fAAKUTe Ha nanmara oT 3anagHa
Ampuka (Elaeis guineensis). WM3snonssa ce npu
MPOV3BOACTBOTO Ha CanyH W 3aMeHsi KOKOCOBOTO
Macno, nopagu no-HuckaTa cu ueHa. Mpunuya Ha
KOKOCOBOTO  Mac/fio Mo  OTHOLWeHWe  Ha
ocarnyHBaHeTO M B 00pa3yBaHeTO Ha MHOrO
nofobeH carnyH, Mopagu CXOAHMA CUM  MacTHO
KMCE/IMHEH CbCTaB. Macnoto OT A4KM e 6510 Ha
UBAT, UMa NpUATHa OpexoBa MUpU3Ma, KOorato e
NPsiCHO, HO 6bp30 06pasyBa CBOOOAHM MaCTHM
KNCEIMHW, KOUTO CTUraT 40 BUCOK NPOLEHT. [3]

ManmosfKOBOTO Mac/io Cce  pasnuyasa
3HAYUTENIHO OT Ma/IMOBOTO MAC/I0 MO BLHLUEH BUA,
XapaKTepuCTUKM U CbCTaB,  BBLMPEKU  ue,
MPoM3XoXaa OT eAuH W CbLly, nnoA. ToBa ce Ab/KK
Ha  pasMYHUA  MacTHO  KUCE/MHEH  CbCTas
IManmospeHOTO Macno npeactasnssa okono 45 %
OT NasMOBOTO OPexye B NJIOLOBETE Ha Manmara.
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Apkata cbabpka okono 45 go 50 % macno npu
HannyHa Bnara.

KokocoBOTO M najiMOsAKOBOTO Mac/a ce
fobvBaT OT MNIOAOBETE Ha NaiMuTe, HO OT
pasnMyHn Bngose. KOKocoBOTO Macno ce fobuea oT
Cocos nucifera, a nanmosiagkoBoTo Macno ot Elais
guineensis. ManmosgpeHOTO Macno uma nofobeH
MaCTHOKMCe/IMHEH CbCTaB KaTO KOKOCOBO MAc/Io.
Pasfnukara e, Yye KOKOCOBOTO Mac/o CbAbpXKa 0KOMO
[lBa NbTM [MOBeYe KanpuaoBa W  KanpuvHoOBa
KucenuHa. B cpaBHeHWe C KOKOCOBOTO Macno
MaamMoBOTO SAPO MMA MO-BMCOKA CTemneH Ha
HacuLwaHe. MasMOBOTO AP0 ChAbpXKa 0K0/o 48 %
naypuHosa KucenvHa, 16 %  MUPUCTUHOBA
kucennHa un 15 % oneuHosa kucennHa. OcBeH
Tpuaupnrnnuepon (TAG) u cBo60gHM MAaCTHM
kucenuHu (FFA), naimosfKOBOTOMAC/O ChAbpxa
HeocanyHsema (pakums, KOATO BK/OYBA CTEPONN,
TOKOMNW, TPUTEPMNEHOBU aSIKOXO/N, BbLINEBOAOPOLM
N NakToHW. Tomu ce npu MHOro Mo-BMCOKa
Temneparypa (28°C) oT KOKocoBOTO macno (24°C)
nopagmM HesHauuTenHaTa pasnMka B TeXHWd
XMMMWYEH CbCTaB.

ManmosaKOBOTO Macso N31CKBa
pathMHMpaHe (HeyTpanusauus, n36enBaHe,
(unTpupaHe W [e3040pupaHe), HO eTanbT Ha
n36enBaHe He e TOMIKOBa APacTUYeH, KOMKOTO TO3M
3a NaJIMOBOTO Macso. [4]

3.3. ManmoBo macno

ManMoBOTO Macno ce mnpoussexga oT
NN0A0BETE Ha HAKONKO BMAa Naama no 3anagHoTo
Kpaiibpexxve Ha AQpuka, HO CblO Taka M BbB
®dunmnuHuTe. TIPACHOTO Macio MMa HacUTEHO
OPaHXXEBO XXb/IT HIOAHC, KOWTO HEe Ce YHMLL0XaBa
ype3 ocaryHsiBaHe, CMafiHNKaB BKYC W MMPUC Ha
KOPEH WN BUONETKKN, KOWTO CbLLO Ce npuaasa Ha
caryH, HarnpaBeH OT Hero.

MasMOBO Mac/no ce CbCTOM [NaBHO OT
TPUIMLEPUAN  Ha NaIMUTMHOBA W OfIEMHOBA
MacCTHU KUCENMHU W € MONYyTBbPAO Mpu CTaiiHa
Temnepatypa. CypoBOTO Mac/io MMa HacuTeH
OpaH>XeBO-YepBEH LBAT, KONTO Ce Ab/MKM Ha
BMCOKOTO CbAbpKaHue Ha kapotuH, 500 go 700
ppm, oT Konto 90% ca andga- n 6eTa-kapoTuH. [5]

MacTHO KUCENMHEH CbCTaB Ha MaJIMOBOTO
Macso:

* [ManmMuTMHOBa KncennHa 41,8-49,8%

* CTeapuHoBa kucenvHa 4,5-5,1%

* OnenHosa KucennHa 37,3-40,8%

[MasMOBOTO Macno fJasa TPOLUIMB CanyH,
KOTO He MOXe NIeCHO [a Ce Muaupa U ce Hapuya
"kbc". Korato ce u3nonssa C /I0M N KOKOCOBO
macno, mam 20 go 25 % KOKOCOBO Macno, ce
npomsBeXxJa MHOro 3af0BOSIMTENIEH  TOAJIETEH

canyH. Tbii KaTo roTOBWAT canyH e npuen
OpaH>XeBus LBAT Ha MacnoTo, MacioTo ce nsbensa
npegm ocanyHeaHe. [3]

3.4. MacnnHOBO Mac/o

Mac/MHOBOTO Mac/io Un 3eXTUHBT, KOWTO
npov3nnsa oT N1040BETE HA Mac/IMHOBUTE AbpBeTa,
Bapmpa 3HauuTeNIHO MO KayecTBO, CNopes MeToAa,
Mo KOWTO Ce noslyyaBa W CMopes AbpBOTO, KOETO
Hocu nnogosete. TpucTa pasHOBMAHOCTU ca
13BeCTHU camo B Utanus. [3]

MacnuHute OOWMKHOBEHO Ce CTpuBaT MU
CMWnaT B NacTa, Cfief ToBa Mac/ioTo Tpsbsa ja ce
OT/enun OT nacrara no pasiMyHu metoau. Macnoto,
KOeTO ce nojyyaBa OT MbPBOTO MpecyBaHe, e
»1€BCTBEHOTO"(Virgin) MacnMHoBo Macno. MNacTaTa,
KOATO € OCTaHana Cfef MbpBaTa eKCTpakuus, ce
Hapuya ,Kiocne/ekcnenep”. Maci“MHOBOTO Mac/o
OT eKcnenepa CbAbpka Mo-rofisMa 4act oT
HeocarnyHsemy BeLlecTBa. ToBa Ce 0OTpassBa Ha
HEeroBOTO  OCaMnyHWTESIHO 4YuC/I0 W npujasa
3e/leHMKaB UBAT Ha Maci0To WM Ha canyHuTe,
HanpaBeHNW C Hero. Macnoto OT KKOCNeTo ce
npegnoymta 3a  CanyHOMpPOW3BOACTBOTO  Mpef
3eXTUH OT Knac A.

3eXTUHBT € eHO OT Hali-4ecTo cpeLjaHuTe
6a30BM Macna, U3Mosi3BaHW B NPOW3BOACTBOTO Ha
canyH fHec. 100% canyH CbC 3eXTWUH wau canyH
»Kactuncku™ ce npasuM OT BEKOBE - W [HeC
NMpov3BOAMTENINTE HA CamnyHW OT BCUYKW BUAOBE
06MKHOBEHO BK/IHOYBAT B CMECUTE CM MOHEe MaKo
KO/MYECTBO 3eXTWUH. 3eXTUHBT JonpuHacs 3a
TBBPLOCT Ha carnyHa, ctabuiHa nsaHa, ycellaHe 3a
rnagKocr, KOHAWLMOHNPaHe, OBJIXXHSABaHe.
3eXTMHBT npefjaBa Ha KoXata MekoTa M
enacTnyHoct. [1]

MacTHO K/CefiMHeH CbCTaB Ha 3eXTUHA:

* OnenHoBsa KuncenmHa 63-81 %

* ManvntnHoBa KncenmHa 7-14 %

* JInHonosa KucennHa 5-15 %

* CTeapuHoBa kucenunHa 3-5 %

3.5. PuyyHOBO macso

PUUMHOBO Macnio - nojsy4yaBa ce upes
eKCTpakuMs WAM MpecyBaHe Ha CemMeHaTa Ha
pacTeHue, KOeTO uma 60TaHM4YecKoTo MmMe Ricinus
communis. MacnoTo e He caMO0 eCTecTBEeHO
cpellall, Ce pecypc, HO € eBTMHO W eKOMOrMYHO
YyncTo. PULIMHOBOTO Macno € BWCKO3HO, XXBTO,
HENET/IMBO M HECbXHELLL0 Mac/o C MeK BKyC. To nma
NeK XapaKTepeH MUPKUC, AOKATO CYpOBOTO Macno
IMa IEKO OCTbP BKYC W HEMPUATEH MOCEBKYC.

EKCTpakumsiTa Ha Macno oT pULMHOBO CeMe
CTaBa 4pe3 e4HO MpecyBaHe WM KOMOGUHauUWs OT
MEXaHW4YHO  NpecyBaHe W eKCTpakuust C
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pasteoputen. Macnoto, KOeTo ce nosy4yasa npu
MexXaHWYHO NpecyBaHe, MMa CBETHL/ LBAT U MasKo
CBOGOAHM MACTHM KUCEIMHW. Ype3 MexaHWU4HOTO
npecyesaHe ce fobwea camo Okono 45 % ot
Ha/IMYHOTO MAac/io, a OCTaHaN0TO MAac/io MOXe Aa
Obe W3BNEYEHO CamMO uYpe3 eKcTpakums C
pasteoputen. lpy MeToda Ha eKcTpakuusaTa ¢
pa3TBOPUTENN, CMAYKaHWNTE CEMEHA Ce eKCcTpaxupar
C pa3TBOpUTEN B eKCTpaKTop. Kakto v npu gpyrute
pacTuTesHN macna, 06MKHOBEHO cnepBa
paMHMpaHe Ha CypOBOTO MAac/io, NOSYYEHO WK
ype3 MeXaHW4yHO NPecoBaHe, UM 4pe3 M3BANYaHE
ypes pastBopuTen. OcHOBHaTa LUen Ha ToBa
pagMHMpaHe e fJa Cce OTCTPaHAT npumecute
(HanpviMep KONOMAHW BeLlecTBa, CBOOOLHN MacTHU
KUCENIMHW, OUBETUTENIM) W [PYrY  HeXenaHu
CbCTaBKK, KaTto Mo TO3M Ha4MH Mac/ioTo cTasa ro-
YCTOMUYMBO Ha paspyllaBaHe npu CbXpaHeHwe.
PUUMHOBOTO  MAacfio, KakTo BCUYKW  Apyru
pacTUTESIHW Mac/na, UMaT pPasIuvyHn QU3NYHU 1”
XVMWYHM CBOWCTBa, KOMTO Bapupar B 3aBUCMMOCT
OT MeTOofa Ha eKCTpakLuus.

MacCTHO-KNCeNUAT CbCTaB Ha PULUHOBOTO
Macno e:

* PuumHosnoBsa KucenuHa 90%

* JlnHonosa KucenuHa 3-4%

* OnenHoBsa KucenvHa 3-4%

PULMHOBOTO Mac/o B canyHuUTe JonpuHacs
3a nyxkaBa W CTabwunHa nsHa, KOHAULMOHWMpaHe,
OBNXHsABaHe, T.Hap. no-6bp3a cnega (etan oT
MPUroTBAHETO Ha carnyH), 3a no-MeK canyH. Yecto
Ce uM3nonssa 3a T.Hap. CYNepMacTHW CamyHW.
PULMHOBOTO Mac/o Tpsbsa fa Ce 13Mosi3Ba B HACKU
MPOLEHTH, 3a Aa ce M36erHaT MpeKkasleHo MeKuTe
canyHu. YecTto macnoto ce u3nosnssa B Hancamu,
canyHu, LWamnoaHW, macna 3a Koca W apyru
emy/icuMu 3a KoxkaTa u KocaTta. [1]

4, 3aK10YEHNE

MoTpebuTenckmuTe KayectTsa Ha canyHuUTe W
TEXHUTE (DU3NKO-XMMWUYHW CBOICTBA 3aBUCAT [0
ronsMa CTeneH OT u3bopa Ha MpaBWiHWTE Macna.
3atoBa [06pOTO MO3HaBaHe Ha CBOICTBaTa Ha
OTAeNHUTe Macnata U TexHW KoMm6uHauum, e oT
rofIAMO 3HayeHue 3a NPOW3BOLCTBOTO Ha CanyHu ¢
XENaHW KayecTBa.
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BJIMAHVNE HA KOHUEHTPAUUATA HA ATIKAJTHUNA PA3STBOP

BbPXY KAHECTBOTO HA CATTYHA

HUKONAA AENVHCKA, MAPUAHA NMEPU®AHOBA-HEMCKA,

PechaH buirapus OO[, YXT Mnosams
nikolaja@abv.bg,mariyana.perifanova@abv.bg

Pestome B HacTosAWOTO U3cneapaHe 3a NPUroTBSHE HA canyHU ca U3non3BaHm
YyeTUPW Pa3INYHM Macia - KOKOCOBO Mac/o, MaJMOBO Macno, XMAPOreHpaHo COEBO Macno
W 3eXTWH. MacnaTa ca CMeCBaHW B Hanb/lHO efHaKBW CbOTHOLIEHUS (KOKOCOBO MAacno
20%, nanvmoBo Macno 35%, xmgporeHupaHo coeeo Macno 40% u 3exTuH 5%). 3a
ocanyHBaHe Ca M3M0N3BaHW  Pa3MuHM  KOHUEHTpauMM Ha ankaiHusa  pasTBop.
KonnM4yecTBOTO M KOHUEHTpauusTa ce onpesensT Bb3 OCHOBA HA OCANYHUTENHUTE yncna
Ha macnaTa. [NpobuTe ca HanpaseHn B 5 Bapuauum Ha KoHueHTpauus Ha NaOH, T.e.
22%, 23%, 27%, 29% u 32 %, M34nCNeHn Bb3 OCHOBA Ha ocanyHuTenHWTe uucna. Cneg
KaTO MacnaTa Ce CMecAT C ajkajHus pa3TBoOp, CMecTa Ce pa3bbpkea 6aBHO [0
CrbCTSBaHe 1 XOMOreHHoCcT. CanmyHbT Ce npousee>Kaa No T.H. CTYAeH MeToj Ha
ocanyHBaHe 1 Ce OCTaBs fja BTBbpAW. AHaIM3Mpa Ce Ka4eCTBOTO Ha CbOTBETHMS canyH
Bb3 OCHOBA Ha MapamMeTpyu KaTo — CbAbp>KaHWE Ha CBOOOAHU alKainu, HeocCamyHEeHW
BeLLeCTBa, MeHoobpasyBalla cnocobHoCT, pH.

C HabnogaBaHWTE MPOy4YBaHWS € YCTaHOBEHO, Ye Mpu npobuTe camyHu,
NPUroTeeHn ¢ 22% u 23% ankaneH pasTBOp, OCANyHUTENHWST NPOLEC € Haii-MbAHO
MPOTEKbA W canyHnTe uMaT Hal-f06pu XapakTepuCTUKM - uMaT [006po ankaaHo
CbAbp>KaHwue, Haii-106po NeHoobpasyBaHe 1 TBbPAOCT.

K/H0U0BY AymMu: canyHu, KOHLEHTPaLKs, aiKaneH pa3Teop, CBOCTBA.

INFLUENCE OF THE CONCENTRATION OF
ALKALI SOLUTION ON QUALITY OF SOAP

NIKOLAYA DELINSKA, MARIYANA PERIFANOVA-NEMSKA

Rfefan, Bulgaria, University of food technology, Plovdiv
nikolaja@abv.bg,mariyana.perifanova@abv.bg

Abstract: In this study, four different oils are used for the preparation of soaps - coconut
oil, palm oil, hydrogenated soybean oil and olive oil. These oils are mixed in exactly even
proportions (coconut oil 20%, palm oil 35%, hydrogenated soybean oil 40% and olive oil
5%). Different concentrations of the alkaline solution are used for saponification. Quantity
and concentration are determined on the base of saponification values of those oils.
Samples in 5 variations of sodium hydroxide /NaOH/ concentratio - 22%, 23%, 27%, 29%
and 32% are made, calculated on the base of saponification values. The soap is
manufactured in the so-called cold method. After mixing the oils with the alkaline solution
and after the hardening of the soap,an analyses of the quantity of free sodium hydroxide,
unsapunificated matters, foaming ability and pH were conducted. There is observed that in
soaps, preparing with 22 % and 23 % alkaline solution, the process of sapunification is
most complete in comparison with other concentration. These soaps have the best
characteristics — low free alkali, foaming ability and hardness.

Key words: soaps, concentration, alkaline solution, properties

1. BbBegeHue

MouncTealMTe NPOAYKTH, B TOBA YMC/IO M
canyHWTe WrpasT CbLIECTBEHA PONMS B HALIETO
exxeqHeBme. UYpea 6e3onacHO M e(heKTUBHO
NpeMaxBaHe Ha 3aMbpCABaHMATA, MUKPOGUTE W
APYrv 3aMbpCUTENM, T€ HU MomaraT fAa OCTaHeM

34paBsu, Ja NoAAbpKame YUCTWM LOMOBETe, MpasAaT
OOGKPBXEHVETO HW  MO-MPUATHO. [louncTBaLLoTo
[eNCTBME Ha caryHa Cce Ab/DKU Ha CnocobHOCTTa My
Ja emMynrupa uam conybunusupa(amcneprupa) b
BOZla Hepas3TBOPMMW Cy6CTaHLUMU (MasHUHW U [p.
3amMbpcABaHMA) M fa v 3agbpXa nog gopma Ha
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CycneH3us BbB BOAa. Tasu CrMOCO6GHOCT misa OT
MO/NeKyNHaTa UM CTPYKTypa. Hakowu canyHu, npu
ynoTpeba, Apa3HAT U U3CyLLIaBaT KoXara, Apyru He
e)eKTVBHO Ce NeHAT U T.H. Te3n BpefHU edekTu
3aBMCAT OT CTeMeHTa Ha MpoTMyaHe Ha
ocanyHWTeNHUA MNpoLec, OT KOHUeHTpauusta u
yncToTaTa Ha M3MNOM3BaHUA ankaieH pasTsop,
BUABLT Ha U3MON3BaHOTO Mac/o u Ap. Lienta Ha ToBa
n3crefBaHe e fa Ce OMpeAenn BAUSHWETO Ha
KOHLIEHTpaumMaTa Ha a/ika/iHus pasTBop WU CTeneHTa
Ha ocanyHBaHe BbPXY (U3NKOXUMUYHUTE U
MoTPe6UTENICKM CBOMCTBA Ha carnyH MOoay4eH Mo
CTYZEH MeTOZ.

BaxeH daktop 3a nosyyaBaHeTo Ha
BVMCOKOKAYeCTBEH CaryH e He CaMO BUABT Ma3HUHY,
a TAXHOTO Ka4yecTso, T.e. ja/in MasHWHaTa e Jobpe
pauMHMpaHa (4aCTUYHO WM HaMb/IHO) U BCUYKU
npvMecn ca OTCTpaHeHW. AKO Te3n YCnosus ca
M3Nb/IHEHW, Ka4yeCTBOTO Ha canyHa Lie 3aBUCKu OT
caMusAT MpoLec 3a MPOM3BOACTBO Ha canyH. AKO
M3NON3BAHWAT afikajieH areHT He e 4YUCT U
OCanyHWUTENHUAT TMPOLIEC HE e NPOTEKb/T HaMb/IHO
ca Ha/mLe OCTaTbYHW ankavmn B canyHa, KouTto ca
JpasHeLy 3a Koxarta, M3cyLuasar f; caMusT canyH
He Cce MeHW LOCTaTbyHO M rybu moTpebuTenckuTe
cu KavectBsa.[1,2]

2. Matepuan n metoam
2.1. Matepunanu

2.1.1. KokocoBo macso

BncokoTO cbabpKaHuMe Ha naypuHoBa
kucenuHa - CH3-(CH2)10-COOH (45%) B TOBa
Macno ro onpefens Kato  Hai-LUeHHO  3a
MpPou3BOACTBOTO Ha canyHW. KoKocoBWTe camnyHu
Ce pa3TBapsAT MHOro fo6pe Jopu 1 B CTyfeHa BOAa,
numart cnaba YyBCTBUTENHOCT CMPAMO TBbPAOCTTA
Ha Bogata. Cepuo3eH HefocTaTbk e o06aue
[pasHeweTo  [elicTBMe Ha  pas3TBOpUTE  Ha
KOKOCOBUTE CanyHW BbpXy KOxara. 3aroBa He ce
npenopbyBa BnaraHeTo Ha noseye ot 20 % oT ToBa
Macno B CbCTaBa Ha MacreHara CMecC 3a CaryHMu.
KOKOCOBOTO Mac/io /IeCHO Ce ocarnyHBa npy HUCKW
TemnepaTypu, NMopagn KOeTo MOXe fa Ce 13ronssa
3a ocarnyHBaHe Mo CTyZEeH 1 NonyropeLy, HauuH. [3]

2.1.2. ManmoBoO Macno

B 3aBucuMmOCT OT npousxoga NaiMOBOTO
Macno Mma [ocTa pas/IMyHW CBOICTBA, HanpumMep
TOYKa Ha ToneHe (27 - 50°C). CbCTOM Ce rnaBHO OT
TpUrULEpUaM Ha NaIMUTUHOBA W ONIEMHOBA
MacTHU KWCENMHW W € MONYTBbPAO MpU CTalHa
TemnepaTypa. pousBexaa ce OT MN/OAOBETe Ha
HAKO/IKO BMAa nasiMa no 3anafHoTo Kpainbpexxue Ha
Adpuka, HO CbWO Taka W BbLB PUANNUHUTE.
MPACHOTO Macno MMa HACUTEHO OPaHXKEBO XKbAT
HIOAHC, KOMTO He Ce YHMUOXKaBa  upes3

ocarnyHsiBaHe, CNafjHUKaB BKYC U MUPUC Ha KOpeH
WM BUONETKM, KOMTO CbLUO Ce MpuiaBa Ha canyH,
HanpaBeH OT Hero. Korato ce u3Mon3ea B
KOMOMHaLMS ¢ ApyrM Macna, Cce npousBexaar
caryHu CbC 3a0BO/IMTE/NHO KayecTBo. [4,5]

2.1.3. MacnnHoBo Macno /3exTuH/

3eXTUHBT € e4HO OT Hali-4ecTo cpeLyaHuTe
6a30BM Macna, M3ron3BaHM B MPOW3BOACTBOTO Ha
canyH gHec. 100% canyH CbC 3eXTUH WM canyH
»Kactuncku™ ce npasuM OT BEKOBE - W [HeC
NPOV3BOAMTENINTE HA CamnyHW OT BCUYKW BUAOBE
0OMKHOBEHO BK/1tOYBAT B CMECUTE CW MOHE MAaKO
KO/MYECTBO 3eXTWUH. 3eXTUHBT JonpuHacs 3a
TBBPLOCT Ha carnyHa, cTabuiHa nsHa, ycellaHe 3a
rnagkocT, KOHAULUMOHUPaHe, OBNaXHsBaHe. [3]

2.1.4. XngporeHnpaHo CoeBo Macso

XungporeHmpaHnTe macna, B ToBa YMCNO U
COEeBOTO Ce M3MO0/3BaT LUMPOKO B MPOU3BOACTBOTO
Ha TBbpPAM canyHW. TeuyHWTe wMmacna umar
3HAYMTE/THO KONMYECTBO HEHACUTEHU KUCEIMHWU, a
MMEHHO O/leVHOBa, J/IMHOM0BA W JIMHOMEHOBA
KMCEIMHA, Ha KOWUTO Ce [Ab/KM TeyHata WM
KOHCUCTeHUMs. Te3n Macna He morat fa fjosegar
[0 MPOU3BEACTBOTO Ha MHOrO TBbpL CanyH, eTo
3all0 Te Ce XWUApPOreHupat W HOBUTE MPOAYKTU
npuao6mBaT XenaHUTe OT CanyHOMPOU3BOAUTENNTE
coictBa. OBUKHOBEHO Te Ce M3Mos3BaT B CMeC C
AaKoBuTe Macna. CanyHuTe UM ce NeHAT 06UMHO K
MMaT MHOro [o6pu nouucTBawym coicTa. [pu
BapeHeTO Ha camnyH ce M3Mos3Ba XUAPOreHWpaHo
Mac/i0 C MHOrO CBeTb/ UBAT U TUTLP 39 - 43° u
AI0[JHO YMCNO, He NO-BUCOKO OT 65. [5]

2.1.5. Hatpues xugpokcug (NaOH)

TA e OCHOBHMAT areHT, KOMUTO Ce U3Mon3Bsa 3a
ocaryHBaHeTo Ha Macnata U MasHuHuTe. C Hea ce
npousseXxgaT BCUYKW BMAOBE TBLPAW canyHu. B
TBbPAO CbCTOSHME TA € Hal-yecTo Ha /ICnu Unu
MWKPOMep/n ¢ KoHUeHTpauua Hag 98-99 %. Mpeam
ynoTtpeba T ce nofsara Ha aHanus u Tpsa6sa Aa
0TroBaps Ha M3MCKBaHuATa Ha cboTBeTHUTE BAC /
ISO craHgapTw. [5]

2.2. MeToamn

2.2.1. NMpuroTBsiHe Ha canyHa

Mpobute ca HanpaeBeHW B 5 Bapuauum Ha
KoHLeHTpaumsa Ha NaOH, 1.e. 22%, 23%, 27%, 29%
1 32 %, N34MCNEeHN Bb3 OCHOBA HA OCanyHUTeIHUTe
ynucna. (tabnuua 1). OnpegeneHnUTe KoOMYeCTBa
mMacra ce u3MepBaT W MNPEXBLPMAT B CTbK/EH
KOHTeHep. 3arpsBaT ce Ha BoAHa 6aHA (Hag
TOYKaTa MM Ha TOMeHe), 3a Aa Ce pasTonaT U 3a fa
Ce YCKOpWU peakumata Mexpay nyrata v macnara.
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Konnyectsoto NaOH (nyra) ce npeTerns u Kbm
Hero ce [Jo6aBf  (JMKCMPAHOTO  KO/INYeCTBO
JjectunupaHa Boga. Pa3bbpksa ce fobpe 4O Mb/HO
pasTBapsHe M ce oxflakaa 40 CTaiiHa TeMnepatypa.
M3nuBa ce nocTeneHHo KbM pa3ToneHara macneHa
cMmec ¢ TemnepaTypa 36-38 °C. CmecTa ce 6bpKa
HenpeKbCHATO B eflHa Nocoka. XnMuUyHaTa peakuus
NpoTHYa C reHepupaHe Ha TOMIMHA, KOETO B KpaiHa
CMeTKa BOAM [0 ocanyHBaHe Ha macnata. Cmecta
Ce CrbCTABa M Ce MoABABa Taka Hap. ,,cnefa”, KoaTo
e rokasaTen, 4Ye MaCTHUTE KOMIMOHEHTM ca ce
emMynrupanm u cmecTTa Tpabsa [a Ce WM3fiee e BbB
thopmu(kansnu). OcanyHBaHETO NPOLbL/KABA U BbB
thopmMuTe, KbJeTo ce BTBbPAABA 3a 0K0Mo 1 feH [3].

2.2.2. OnpegensiHe Ha CBO604HM a/TKa/THN
OCHOBMU

Mpeternar ce npubnusnTenHo 5 g oT
canyHa. Hanmsa ce 200 cm® etaHon (abcontoTeH,
P20=0,792 g/ml) B Konb6a. MpnbasAT ce 4 Kanku oT
nHaMKaTopa  (peHonTanelit. BegHara  ce
HeyTpasm3mpa C €eTaHO/I0B Pa3TBOP Ha Kaivesa
ocHosa 0,1 N. Npob6aTa ce noctaes B Konbata u ce
3arpsBa, [OKaTo canyHbT HaMmb/HO Ce Pa3TBOPMU.

Tutppa ce € €TaHOMOB pPasTBOP Ha
COMHa KucenuHa(c onpegeneHa KOHUeHTpaums,
0,1N), aoKaTo LBETHLT Ce NPeBbPHE B PO30B.

MpoueHTLT Ha CcBOOOAHWTE anKaiMnm B
canyH wu3pa3eH KaTO HaTpuveB XUAPOOKCU ce
n3umcnasa no opmyna (1):

0,040 x V x T x 100/ m , (1)
KbeTo:
m - MacaTa Ha nopuusTa oT npo6aTa 3a U3nNuTBaHe,
B rPaMOBe;
V - 06eMbT Ha M3MO/3BaHUS eTaHOMOB Pas3TBOp Ha
CO/HaTa KucenmHa, cm’;
T - HOPMaJHOCTTa Ha W3MON3BaHWA ETaHO/I0B
Pa3TBOP Ha COMHaTa KUCen1Ha; [6]

2.2.3. OnpefensiHe CbAbpPXaHUETO Ha
HeocanyHeH” MasHUHN 1 HeocanyHAeMun
BeLlecTBa

10 g npoba ce NpeTernsaT B epreHMaineposa
KonGa 1 ce pa3TapaT B 100 cm® eTUNOB aNKOXO.
Pa3TBOPBLT Ce NPexBbp/if B [efUTENHA (yHUA
Konbara ce npomusa ¢ 60 %-eH eTWUI0B a/IKOXO1N.

Pa3TBOpbT Ha fdenutenHa (yHWa ce
ekcTpaxupa ¢ 50 cm® neTposies eTep; OCTaBAT ce Aa
ce OTAeNndaT cnoeseTe. [JONHUAT C/IOM Ce NPeXBbP/S
B AenunTenHa yHus, KbeTo ce ob6paboTsa ¢ 50 cm®
neTponeB eTep.

ETepHmAT un3BNeKk ce npexsbpnd B
fenutenHa yHus. CbeAVHEHUTE eTepHU W3BMeUn
ce npomuear ¢ 60 %-eH eTUN0B aIkoX0/ [0 Mb/IHO

OTfensHe Ha ocTarbumTe OT canyH. Cnepsa
(untpupaHe npe3 Q@uATbPHA XapTva U Cce
NPexXBbPAA B ep/ieHMaiiepoBa Kosba, B KOATO uma 5
g 6e3BogieH Hatpues cyngat/Na,SO,/. MpomuBa ce
C NeTponieB eTep, KOMTO ce OTAeCTUNMpa Ha BOAHA
6aHA M OCTaTbKbLT B Ko/baTa Ce Cylun B CyLUW/EH
WKath npu Temnepartypa 73 4o 75 [0 NOCTOSHHA
maca.

CbabpKaHMeTo  Ha  HeocarnyHsiemuTe
OpraHnYHW BeLLecTBa W HeocCaryHeHU MasHUHW, B
MPOLEHTN KbM MacaTa Ha MacTHWUTE KWUCEeNMHW ce
u3ymcnssa no hopmynara:

KbETo :

M, _0CTaTbKbT B KON6aTa Cef U3cylliaBaHe, B g;

m - MacaTa Ha npo6ara, B g;

X - CbAbpXKaHVe Ha MacTHWUTE KWUCENMHI B carnyHa,

B %; [7]
2.2.4. OnpeanesHe Ha NeHoobpasyBalla
cnoco6HocT

5 g npoba ce NpeTerniaT B ep/eHMalieposa
Kon6a 1 ce pa3tBapaT B 1000 cm® Boga ¢ TBLPAOCT
15 H°(Hemckm rpagyca). Vi3mepsa ce 06eMbT nsHa
B CM°®, KOMTO Ce 06pa3yBaT NPy U3TUYAHETO Ha 500
cm® pa3TBOpP Npe3 CToMaHeHa TPbOMUKA C ANaMETbP
1,9 mm n BucoumHa 450 mm, Bbpxy 500 cm® oT
CblMA pa3TBOp B MeputeneH umnmHasp (1000
cmd). [7]

2.2.5. OnpepnesHe Ha pH

1 g npoba ce NpeTernsaT B epreHManeposa
Konba u ce pasteapat B 100 cm3 Boga (1% BogeH
pasteop). OnpefensHeTo Ce W3BbpWBA Ha
MukpornpouecopeH pH-mV Metsp — pH 526 ¢
KOMOUHMpaH enekTpoga,. [7]

3. PesyntaTtu n obcbxgaHe

MMPOLEHTBLT  HeocaryHeHW MasHUHM B
canyHute (Tabsmua 2) nokasBa  HeHamb/HO
MPOTEKb/ ocarnyHuTeNeH npouec nnu
HOLOCTAaTbYHO anKasieH pa3TeBop. OT HarpaseHuTe
npobu ce BXJa, Ye BbPXY TO3M MokasaTen Okassa
B/IMAHME KOHLIEHTpaumMATa Ha aIKa/IHWUA pasTBop.
Mpu npobu Ne 4 m Ne 5, 3a ocanyHBaHETO ce
M3NON3BaT CLOTBETHO 23 U 22 %-eH pa3TBop Ha
OCHOBaTa (NaOH). Mpun Tesn npo6u
OCarnyHWUTENHUAT MPOLEC € Hamb/HO MNPOTEKb,
HAMA M3/INLLBLK HeoCanyHeH MasHUHW U ankaiunTe
He ca Haf HopmuTe, 3a [a Npeau3BuUKaT [pasHeHe
BbPXy KOXarta npu ynotpe6a Ha canyHuTe. pu
Te3n KOHLEHTpauuuM ce [MocTura Hai-BMCOKa
CTOWHOCT Ha neHoobpa3ysaHe — 300 cm® cneg, 30 s;
Hali-gobpa TekcTypa Ha canyHa. CTOMHOCTMTE 3a
PH He ce pa3nunyasar 3a OTAE/HWTE NPoou.
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3. durypu n Tabnmum

B HOHLL. Ha 3NKANHUA p-p

B HEOCANYHEHW BELSCTEA

®ur. 1. pahunyHo npescTassHe Ha
CbAbP>KaHNETO Ha HeocanyHeH! MasHUHU U
HeocanyHeHu BeLLEeCcTBa B 3aBUCUMOCT OT
KOHLEHTpauusaTa Ha alKaiHua pa3Teop

Tabnvua 1. XvMUYHK aHann3n Ha
13non3BaHnTe Macna

PacTtutenHu OcanyHuTesIHO Tutbp
macna yuncno
mg KOH/g

KokocoBso 258,0 26
Macro

MasMoBO Macno 203,4 40
MacnunHoBo 188,5 -6
Macro

XunaporeHnpaHo 1954 44
COEBO Mac/o

Tabnuua 2. Pe3ynTaTun OT aHaNM3NTe Ha NpobuTe canyH

CobAabpXkaHue Ha
KoHueHTpaums MeHoo6pasyBaLla HeocanyHeHU CB060aHN
Mpobun Ha anKanHus cnoco6HocT / Ma3HUHU 1 ankanum / % pH
pastBop / % cm® cnes 30's HeocanyHsemu
B-Ba / %
Mpoba Ne 1 32 140 51 0 9.4
Mpoba Ne 2 29 270 4,2 0 9.5
Mpo6a Ne 3 27 280 2,5 0,01 9.5
Mpoba Ne 4 23 300 0,2 0,09 9.4
Mpo6a Ne 5 22 300 0,1 0,06 9.5

4, 3aKnr4eHue

KoHueHTpauuaTa Ha ankasHus pasTBop K
CTerneHTa Ha NpPoTMYaHe Ha ocanyHUTENHWUSA NPoLecC
BMUAAT  BbpPXY  (IU3NYHUTE,  XUMWUYHUTE U
noTpebuTeNcKM  CBOMCTBa Ha  canyHa. 3a
OCanyHBaHeETO Ha HacToslata KOMOMHauus ot
macna (kokocoBo macno 20 %, nasMOBO Macsno
35%, xupporeHmpaHo coeso Macno 40 % 1 3exXTuH
5 %) Hall-nogxoasiia KOHLEHTpaumua Ha ankaiHus
pa3teop e 23 1 22 %-eH. Npun Ta3n KOHUEHTpauus
ce nocrura Haii-BUCOKa  CTOMHOCT Ha
neHoo6pasysaHe — 300 cm® cneq 30 s; Haii-go6pa
TEKCTypa Ha CanyHa; W3/IMWbKbLT Ha ankaimu u
HeocarnyHeHW BeLLecTBa e Noa-4onycTuMoTo, KOeTo
€ [0Kas3aTe/CTBO 3a MpaBWIHO  MPOTeK/o
ocanyHsaHe. CToiiHOCTUTE 3a pH He ce pa3nuyasat
3a OTAe/NHUTE NPo6K.
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XAPAKTEPNCTUKA HA BUIOMACA OT
OTOECTUNTNPAHA XBOVHOBA BbPLUNHA
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Pestome: Mpu n3rapsHe GuomacaTa M3pasxoasa TakoBa KONMYECTBO BbIepos, KOMKOTO
abcopbupa no BpeMe Ha CBOSA pacTe>k. [Mopagn ToBa GuomacaTa Ce MpUYMCsBa KbM
Bb30OHOBAEMMTE M3TOUYHNLY HA EHEPIUA, T.e Ha eKONOTMYHO YncTa um "3eneHa™ eHeprus.
B HacToAWMA MaTepman e NpoyyeHa Bb3MO>KHOCTTa 3a OMnoa30TBOpsiBaHe Ha Guomaca
0T OTAecTWIMpaHa xBoiHOBa BbplumHa (Juniperus excelsa M. Bieb.) upe3 wusrapsiHe.
BromacaTa (mMcTa C HOCeWMTe ' THHKU KIOHKW) € CMAISiHA, HanpaBeH e cuToaHanms, 0T
KOTO ca 060cobeHu Age rpynu dpakumy 4acTuuu C KnacoBe Ha egpuHa 500/0 um w
1000/500 um. dpakummTe Ca OKa4yecTBEHW 3a CbAbpXKaHue Ha Bna>kHocT (11,06 -
11,01%), nenen (4,91 - 5,91%), uenynosa (22.05 - 25.10%), xnopochun (346 - 372 ug/g) n
obwy KapoTeHoman (150 - 187 pug/g). MNpecmeTHATU Ca OCHOBHWTE EHEPrUiHN
XapakTepucTUKL, KOUTO Ce M3NOoN3BaT 3a OLEeHKa Ha NnoTeHumana Ha 6uomacaTa KaTo
YCNOBHO FOpMBO: KanopuyHocT (15426,87 - 15605,17 kJ/kg), nibTHOCT Ha fgbpBecHaTa
6romaca (630,66 - 630,79 kg/m®) n TonnmHen exsusaneHT (0,332 - 0,336 J/m°).

KntouoBu gymu: 6romaca 0T XBOWHOBA BbpLUMHA, CbCTaB, E€HEPruiiHN XxapakTepucT KN

CHARACTERISTICS OF BIOMASS FROM
DISTILLED GREEK JUNIPER NEEDLES

LAZAR LAZAROV', BOZHIDAR BOZADZHIEV?, APOSTOL SIMITCHIEV?,
ALBENA STOYANOVA'

! Department of Tobacco, Sugar, Vegetable and Essential Oils, University of Food
Technologies, Plovdiv

? Department of Cereals, Fodder, Bread and Confectionary Products, University of Food
Technologies, Plovdiv

* Department of Machines and Appratuses for Food and Biotechnological Industry,
University of Food Technologies, Plovdiv
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Abstract: At burning, a plant biomass consumes as much carbon as it accumulates during
its growth. Therefore, biomass is classified as a renewable energy source, i.e. as a source
of green energy. In this study, the opportunity for the recovery - through combustion - of
the biomass resulting from the distillation of Greek juniper needles (Juniperus excelsa M.
Bieb.) has been investigated. The biomass, comprised of needles and the adjacent thin
branches, was milled and subjected to sieve analysis, thus producing two groups of particle
fractions, within the size classes 500/0 ym and 1000/500 pm, respectively. Particle
fractions were characterized in terms of moisture content (11.06 - 11.01%), ash (4.91 —
5.91%), cellulose (22.05 - 25.10%), chlorophyll (346 - 372 pg/g), and total carotenoids
(150 - 187 pg/g). The basic energy indices used in the assessment of biomass potential as
conditional fuel were calculated, heating value (15426.87 - 15605.17 kJ/kg), density of
wood biomass (630.66  630.79 kg/m®) and heat equivalent (0.332 - 0.336 J/m°).
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1. BbBefeHue

B Bbnrapus ropute 3aemat okono 35% ot
TeputopuATa Ha CTpaHarta, Kato 65% OoT TAx ca
UFNONNCTHW HacaxeHus. MoanWHO AbpBeCHMTE
0TNaAbLM Bb3M3aT Ha Hag 1 000 000 me. Tasw
CypoBMHa (AbpBecHa 6romaca) e ¢ pasHoobpaseH
XMMWYeH CbCTaB, MOpajy KOETO Ce M3Mos3Ba 3a
NMPOU3BOACTBO Ha GMOreHHW ropuea — 6pUKETU ©
rnesneTu, KOUTO ca MpPSK 3aMecTUTEST Ha OCHOBHUTE
ropvea. Mpu TAxHaTa ynoTtpeba ce Hamanssat
BpeLHUTE eMUCUM OT MapHUKOBMTE ras3oBe B
aTMocgepara, KOeTO € eAuH OT MexXaHu3MuTe 3a
perynvpaHe KnuMata Ha nnaHetata.  [Mpu
n3rapsHe  Oumomacata  M3pa3xodBa  TakoBa
KOMMYECTBO BbINEPOA, KOMKOTO abcopbupa no
BpemMe Ha CBOA pacTex. [lMopagnm TOBa TA Ce
npuyncnsBa KbM Bb306HOBAEMUTE U3TOUHMLM Ha
eHeprus, T.e. Ha eKO/IOrMYHO YmncTa unu "3eneHa”
eHeprus.

Peavua n3cneaBaHus rnokassar
Bb3MOXKHOCTUTE 32 W3MOMI3BAHETO Ha pas/IyHu
6romMacy OT UrNMOMIUCTHN PaCTEHNS:

CtosHoBa ¥ cbaBT. [1] aHanusupat
OCHOBHWTE WM3TOYHMLM Ha AbpBecHa 6vomaca B
Bbarapus. Cniopeg, asTopuTe CTpaHaTa
npuTeXaBa 3Ha4YMTENleH NOTeHUMan OT pas/inyHa
[bpBecHa buomaca, KOATO MOXe fJa ce M3Mos3sa
3a eHepruinHK Lenun. 3a oueHKa Ha noTeHumana i
e afjanTupaH Mogen 3a NpecMaTaHe Ha OCHOBHUTE
EHEPrMiiHN  XapakTepUCTMKM Ha AbpBecHaTa
6romaca.

CvbeBa ¥ cbaBT. [2] npoBexaar
n3cnefBaHua  3a  OMpedensHe Ha  ropuBo-
TEXHUYECKUTE XapaKTepUCTUKM Ha NPOLYKTU OT
pacTuTenHa 6uomaca (0T 60p W NeneTu CMbpu,
KaKTO 1 OT LUMPOKONIUCTHU AbPBETA).

Gil et al. [3] onpegenat mexaHUYHUTE
CBOICTBA Ha Nenetm OT pas/IMYyHN  [LbPBECHU
6momacu, BKIKOYUTESTHO OT 60p, CAMOCTOATESTHO U
B KOMOMHaLMA C ApYyr CYPOBUHMW. Y CTaHOBEHO e,
ye Hain-ycTon4YmMBY ca neneTuTe OT CTbProTUHN OT
KEeCTeH; CTbProTUHM OT 60p; CMEC OT CTbProTUHU
Ha KecTeH ¥ 60p (30:70), cmec OT LENyno3HU
OTNaabUM N CTLProTUHKM OT 60p (20:80) 1 cmec oT
5% uenynosHn otnagvum M 95% cmec oOT
CTBProTUHM OT KecTeH 1 60p (20:80).

de Paula Protaxio et al. [4]
YCTaHOBSBAT, Ye Mpu pasmepn Ha Guomaca ot 6op
oT 8 mm, HeobxogumuTe YCnoBMA  3a
nenetusmpaHe ca temnepartypu ot 220 °C n 250
°C 3a 30 min. Ha nony4yeHuTe nenetn aBTopuTe
onpefensT pasIMyHN  (OU3UYHWU, XUMUYHU W©
TePMOAVMHAMUYHY NOKa3aTesn.

Holubcik et al. [5] nposexaat
CpaBHUTENEH aHaIM3 Ha YeTUpy BapuaHTa
6rvomaca OT CMbpY, pas/Myasaliy ce No eapviHa
Ha YacTuumTe, BNXXHOCT M HauMH Ha 06paboTka
npegn nenetmsmpaHe. Ha Bcuukm npobu ca
onpegensHn  obwa TOMJMHA Ha  rOpeHe,
MexaHW4yHa 34paBuHa, BOAHA YCTOWYMBOCT W
CbAbpXaHWe Ha nenesn. ABTOpUTE YCTaHOBSABAT,
ye BMABT Ha 6Guomacata BAUse  BbpXY
onpegensiH1Te NokasaTenw.

Rabacal et al. [6] cpaBHABaT XUMUYHUA
CbCTaB Ha Nenetu, noslyyeHn ot 6romaca ot 6op,
OT WHAYCTPU&/IHW [ObPBECHM OTNagbuym u OT
KOCTW/IKM Ha NpacKoBa.

W3cneaBaHuaTa, BKIOUYUTENHO WU OT
Ob/irapckM aBToOpWU, 3a OMNOM30TBOPSBAHE Ha
AbpBecHa 6uomaca ca OCHOBHO 3a 60p M CMbpU.
Te3n pacTeHUs 3aemaT rofiiM  MPOLEHT OT
FOPCKMTE HacaxaeHUs. Te ca OCHOBEH CYpPOBUHEH
M3TOYHMK 32 MOJlyyaBaHe Ha Lenynosa,
TEPNEHTVH M apoOMaTUYHW NPOAYKTU, MPU KOETOo
OCTaBaT rofiemy KonmyecTBsa AbpBecHa bromaca.

B ropute Ha bBbvarapua ce cpewiat u
XBOWHM (Juniperus), KOWUTO MO TaKCOHOMWYHM
Genesn ce pas3fensaT Ha OOMKHOBEHa (CUHS),
yepBeHa, HWUCKa, Kasawka (Mupusnmea) W
[ObPBOBUHA, KaTo NOC/eLHNTE [Ba BMAA Ca PeLKM
W 3aLLMTEHN OT 3aKOHa.

[bpBoBMaHaTa xBoWiHa (Juniperus excelsa
M. Bieb.) e BeuHO3e/1€HO AbPBO, BUCOKO 40 15 m.
CpeLua Ha BucoynHa mexay 100 1 300 — 400 m, a
npy  NoAXoAAaWwM ycnosus (KOXKHU W CBETU
CK/IOHOBE Ha peyHuTe LONMHWN) MOXE fa pacTte U
npwu No-BMCOKa HagMopcKa BMCOYMHA.
Pa3npocTpaHeHa e Nno Cyxu U CKaZIMCTW CKI0HOBE
Ha 4bn6boKM Knncypy — B 3anafHu Pogonu (Hag
rpag Kpuuum, pesepeart ,,/3ropsanoto rioHe™), B
paiioHa Ha Yenenapcka peka 0Kono AceHOBrpas B
OrpaHMYeHn KONMYeCTBa, a N0-MacoBo Ce CpeLLa B
JonuHata Ha peka CTpyma 1 HeliHWUTe Nopeyus.

B Hawata cTpaHa camMo O6WMKHOBeHaTa
XBOWMHa (fMCTa C HOCELYMTE TN TbHKM K/IOHKN W
MNofOBE) € MpoOMWLIIeHa  CypoBMHA  3a
rnosilyyaBaHe Ha eTepUyHO Mac/o C MPUIOXKEHVE B
napomMepusTa 1 Ko3meTvKaTa. HaMa faHHU 3a
M3MoN3BaHe Ha [AbpBOBUAHATA W Apyrute Tpu
B/Aa XBOMHM KaTO CypOBMHA 3a 4bpBOA06MBHATA
1 eTepuyHOMac/eHaTa NPOMMLLISIEHOCT.

Llen Ha HacToAWOTO u3cnefBaHe e
XapakTepuctuka Ha Ouomaca OT [bpBOBMAHA
XBOWHa, OCTaBalla c/ef noayvaBaHe Ha eTepUYHO
Macnio, C Bb3MOXHOCT 3a OMO0/I30TBOPABAHETO I
upe3 nsrapsHe.
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2. Matepuanu 1 MeToam

CypoBuHa. M3nonssaHn ca nucrara c
HOCeLUMTe T TbHKU K/IOHKW OT [AbpBOBUAHA
XBOMHa (Juniperus excelsa M. Bieb.), 6paHu B
pe3epsar "M3ropssioto rioHe" B OKO/IHOCTUTE Ha
rpag Kpuvunm (42°01'40"N, 24°28'09"E, Hagwm.
BMCOYMHa 367 m), npe3 M. aHyapu 2020 r., ¢
paspeLueHve ot M3XTI. BugbT e ngeHtuguumpaH
B AY, lNnosaus.

Mpean  npepaboTka  CypoBMHaTa €
Haps3saHa fo pasmepu 1,5 - 2,5 cm (cHuMKa 1a).
Ta e npepaboTeHa upe3 BofHa fecTwnauus B
nabopaTopeH  fJecTunauMoHeH — amapar  Ha
BputaHckata (hapmakones, MoauguuuMpaH ot
BanvHosa n [sakos [7].

Cnep npuvkIoYBaHe Ha  AecTunaumsTa
oTpaboTeHaTa CypOBMHA € U3CYLLUEeHa 33 HAKOJIKO
[HW npu cTaviHa Temnepatypa (25 °C) (cHMMKa
1b).

e |

i !
(b) N3cyweHa oThecTuMpaHa cyposrHa

CHumKa 1. M3cnefpaHa cypoBrHa (BbpLUMHa
0T [bpBOBMAHA XBOWHA, Juniperus excelsa
M. Bieb.)

CmMunaHe. W3cylleHata CypoBuMHa e
CM/IiHa Ha nabopaTopHa WwugToBa Apobuska Ha

tvpma ,,Schule” (FepmaHuns) npu nepudepHa
CKOPOCT Ha BbpTeHe Ha LWugToBeTe 64 m/s n
HaToBapBaHe 30 kg/h. Heobxogumata CTeneH Ha
CMWMaHe e TMocTurHata B pe3yntat  oT
CefjeMKpaTHO MOCNef0oBaTe/IHO MNPOMyCKaHe Ha
HafCcABKUTE, OTAE/NIeHN HaL CUTO C pasmepu Ha
cseTmTe oTBOpM 500 pm npe3 gpobunkara u
cbbvpaHe Ha OTAefleHMTe OT  CMUIaHWATa
npecsBkM B obuwa pakumsa. CUTOaHaIM3HOTO
n3cnefBaHe Ha NosyyvyeHust CMIsSH NPOAYKT (nog
500 pum) e nposefeHo, cbrnacHo bAC 754:1980
[8] ¢ nomowiTa Ha nabopaTopeH nnaH3mxrep LP-
200, BK/HOUBALLL, MET CUTOBU pamKu ¢ pasmepn 200
X 200 mm ” pasvepu Ha CBET/IMTE OTBOPU Ha
cuTarta, npeacTaBeHy B Tabs. 1. MNpecABaHeTo e C
NPOABL/KATENHOCT 3 min, NpY  4YecToTa Ha
BbpTEHe Ha nnaH3uxtepa 180 mint  3a
rofnomaraHe npoweca Ha fpecsBaHe, BbB BCAKA
OT pamMKuTe ca NOCTaBeHw Mo ABe r'yMeHV TOMKW.

MnbTHOCTTAa Ha  pasnpefeneHve  Ha
(hpakummTe e onpefeneHa, cbwrnacHo DIN
66141:1974-02 [9].

DUNYHN U XUMUYHWN NOKasaTen Ha
6vomacata.  OnpefeneHn  ca  CnefgHuTe
nokasaTesnn: BNaXHOCT, % (4pe3 cCylleHe [0
noctosiHHa Maca npu 105 °C) [10], nenen, %
(4pe3 msrapsHe npu 650 °C) [11], uenyno3a, %
[12], xnopoun a n 6, ug/g v 06LLM KapoTeHOUAN,
Hg/g [13].

CTO/HOCTUTE HA BCUYKW M3CNeABaHu
rnokasaTesin ca NnpuBeAeHW KbM abCoMOTHO Cyxa
maca.

EHepruiiHn  XapaKTepuCTUKMN Ha
6vomacata. OnpefeneHn ca  Ka/loOpUYHOCT
(kJ/kg), nABLTHOCT Ha AbpBecHaTa Guomaca
(kg/m®) v TonmHeH eksusaneHT (J/m°) [1].

Bcuukn  onuT  ca  npoBeaeHn B
TPUKpaTHa MOBTOPSIEMOCT, KaTo [AaHHUTE B
TabnmuuTe ca CpeLHOaPUTMETUUHMN.

3. PesynTtaTi 1 06CbXKaaHe

CutoaHanuns. Toil faBa MH(opmaums 3a
eflpuHaTa Ha YactuumTe cMisHa Guomaca, KOUTo
OKa3BaT B/IMAIHWE MPW MOly4aBaHETO Ha MefeTu u
OpuKeTN.

ot npoBseeHns cuTOoaHaIM3  ca
060c06eHV [Be Tpynu (pakuMmM YacTuuy c
Knacoee Ha egpuHa 500/0 pm (npo6a 1) u
1000/500 pm (npob6a 2), KaTo TEXHWUAT BbHLLUEH
BU4 €  NpeacTaBeH  Ha  CHMMKa 2.
"paHyNIOMETPUYHNAT CbCTaB Ha Ouomacata W
MILTHOCTTA Ha pasnpejesieHVe Ha (pakumute B
npo6a 1 ca npeAcTaBeHn Ha Ta6n. 1.
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Mpoba 1 (knac 500/0 pm)

Mpoba 2 (knac 1000/500 pm)

CHuMKa 2. 'pynu dopakumm yacTuum,
noNny4yeHn 0T CUTOaHaNM3 Ha buomaca

Tabnuua 1. 'paHynomeTpu-
YeH CbCTaB M NIbTHOCT Ha
pasnpeeneHne Ha CmAsHa

6ruomaca
Ne | CuToB Macosa | LLnpuHa | MNabTHOCT Ha
CBETH/ yacrT, Ha pasnpegeneHue,
0TBOp, AD;[-] Knaca, 03,;=ADy/AX;,
Xi, mm Ax;, mm | mm?

0-pavHo | 0,120 0,132 0,91

0,132 0,048 0,018 2,67

0,150 0,059 0,030 1,97

0,180 0,102 0,020 5,10

0,200 0,138 0,080 1,73

0,280 0,227 0,075 3,03

N0 R WIN|F

0,355 0,132 0,090 1,47

N3uncneHnaT cpefeH AvMameTbp  Ha
yactmunte e 285 pum, a NIbTHOCTTA Ha
pasnpegenieHne e Haii-Bcoka B knac 200/180 ym
(5,1 mm™), KOeTo MHAWKMpPA 3a ACHO M3paseH
MakCUMyM Ha MIbTHOCT Ha pasnpefesieHve B
LeHTpaHaTa 30Ha OT Knaca Ha efpuHa Ha
n3cneapaHarta npooba.

PUNYHMU N XUMUYHW NOoKasaTenu. Te
ca OT 3HaYeHVe KakTo 3a e()eKTMBHOTO U3rapsHe
Ha OuomacaTa, Taka M 3a He(opMUpaHeTO Ha
BPELHN EeMWCUM, KOeTO e MpeanocTaBka 3a
13M0N3BAHETO I KaTO EKONOTMYHO FOpUBO.

OT [faHHUTE, NpefcTaBeHn Ha Tabn. 2 ce
BWKAA, Ye CTOMHOCTWTe 3a Mnenen n npu fseTe
npobu ca No-BMCOKM OT AaHHWTe 3a 6uomaca oT
APYrv BUAOBE WUIIONUCTHU CYPOBUHMW, Harnpumep
6op (1,4 - 1,9%), 06ACHUMO C M3nos3BaHaTa no-
BMCOKa Temnepatypa Ha uarapsHe (4o 800 °C)
[2]. N3BeCTHO e, Ye C M3K/YeHUe Ha opu3oBaTta
cnama, IMrHo-Lenyno3HnTe 6momacu, KbM KOUTO
Ce OTHacA W m3cnefpaHata OT HAac, MMaT HUCKO
cbabpxaHneto Ha nenen (0,2 - 1,8%). Tosa e
WHAVMKATOP 3a HanM4yMe Ha Crypusi Wam Luniaka,
KOMTO ce o6pasyBaT npu OWOreHHW ropuvBa,
Cbabpxaly Hag 4% nenen [14].

Tabnmua 2. OUNYHK 1
XUMUYHW NOKa3aTeNn Ha

6romaca
Mokasartenu Mpo6a 1 Mpo6a 2
BnaxHocT, % 11,01+£0,10 |11,06+0,10
Menen, % 591+£0,05 |4,91+0,04
Llenynosa, % 22,05+0,65 |25,10+0,95
Xnopogun a, ug/g 372,0+£25 312,7+21
Xnopogun b, pg/g 0,8+0,2 33,705
06w xnopodun, pg/g | 372,8 £ 2,5 346,4 £ 2,2
O6Lwwm KapoTeHouay, |187,7 +2,6 150,8£2,4
Ha/g

3aByLLIEHNTe CTOMHOCTM Ha Lenynosata
npv npoba 2 B cpaBHeHwe ¢ npoba 1 ce obacHsABaT
C Ha/IMYMETO Ha MoBeYe KNOHKK (CHUMKa 2). IMo-
HWUCKOTO CbAbpXKaHWe Ha Lenynosa, B CpaBHeHMe
C Apyru Bugose 6uomacm (o1 38 go 56%) [14], ce
obscHsBa C  npepaboTBaHaTa  CypOBWHA,
CbAbpXKalla OCHOBHO /INCTa C HOCELLMTE M1 ThHKU
K/TIOHKW, KbETO € OT/I0KEHO eTEPUYHOTO Macso.

Mo-BMCOKOTO CbAbpXKaHWe Ha Garpuna
(xnopodun n kapoTeHouam) B npoba 1 BEPOATHO
Ce ABb/DKN Ha 3aBULLEHO KOMIMYECTBO pa3fpobeHn
NINCTA,  4Ype3  KOWTO  Ce  OCbluecTBsBa
thotocuHTe3ata (CHMMKa 1a). B pesynrat ot
WHTEH3VBHOTO YAapHO AeicTBrve B LiMgTOBaTA
Apobunka BEepoOSATHO XBOMHOBMTE /iACTa  Ce
OT/INYaBaT C MO-HUCKa 34paBuHa OT K/IOHKUTE U
ce CMWaT B NO-BUCOKa CTeNeH, nonagaviki B no-
(hmHUTe (hpakumm Ha 6uomacara. B nutepatypara
NANCBAT [aHHW 3a u3cnefBaHuTe barpuna npu
pasINYHUTE BUAOBE WIONUCTHU, NOPagu KOoeTo
HEe MOXKe [ja Ce HanpaBuW CpPaBHEHME.

EHepruinHn xapakTepucTuku. TaXHOTO
M3uNMCNsBaHe € OT 3Ha4YeHue Mpy OLEHKa Ha
noTeHLMana Ha 6romacata KaTo YC/lIOBHO FOPUBO.
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KanopuyHocTTa Ha gbpBecHuUTe 6uomacu
e (yHKUMsA OT BNaXHOCTTa M OT BMAa Ha
CypOBMHaTa - Ha/Inume Ha CTb6/1a, Kopa, KNOHKMN 1
[pYrn pacTUTeNHM YacTu [2].

OT faHHUTE, NpefcTaBeHn Ha Tabn. 3 ce
BKAA, Y€  M3YMCNEeHUTe  CTOMHOCTM  3a
KaJIOPUYHOCT C€a NO-HUCKW OT AaHHWUTE 3a MeneTu
oT 6op (16886 - 17740 kJ/kg) v 3a cmbpy (18532 -
19106 kJ/kg) [2]. ToBa ce 06ficHsiBa KakTo C
pas3fIMyHnA CbCTaB Ha WU3cnefgaHata 6uomaca,
Taka v C HeilHaTa BNaXHOCT.

MnbTHOCTTA Ha [AbpBeCHWTe Buomacu
OKa3Ba CbLLEeCTBEHO B/IMSIHWE BbPXY CTOMHOCTUTE
Ha TOMJWHHWA eKBMBaIEHT. Ta 3aBucu OT
ObpBECHUA BWA, OT KOe(uUMEHTA Ha 06eMHO
HabbbBaHe, BMAXHOCTTA W MABTHOCTTA MpuU
CTaHAapTHa BnaxHocT (12%) [2].

CToMiHOCTUTE 3a NIILTHOCT Ha 6romacata
1 TOMJIMHEH EKBUBAJIEHT, NPeLACTaBeHN Ha Tab. 3,
ca CbMoOCTaBUMK C [aHHUTE 3a Apyrn Gromacu

[1].

Tabnunua 3. EHepruitHu
XapakTepucTuKn Ha buomaca

XapaKTepuCTUKM Mpo6a 1 Mpoba 2
KanopuuHocr, kJ/kg 15605,17 15426,87
MnbTHOCT Ha 630,79 630,66
[bpBecHarta bromaca,
kg/m®
TonnunHeH 0,336 0,332
eKBuBaneHT, J/m®

4., 3aKnr4yeHne

3a nbpBM MbT Cca OMpedeneHn HAKOU
(DM3NYHM U XMMUYHW NOoKasaTenn Ha Guomaca oT
OTAECTWUIMpaHa XBOMHOBa BbpLUMHA (Juniperus
excelsa M. Bieb.). MpecmeTHaTX ca OCHOBHUTE
EHEPrUAHN  XapaKTepPUCTUKM KaJIopuyHOCT
(kJ/kg), nnbTHOCT Ha [AbpBecHaTa 6uomaca
(kg/m®)  TonMHeH exBuBaneHT (J/m?).

MonyyeHnTe CTOMHOCTY Ca MHAMKaLUA 3a
noTeHUMana Ha wu3scnefBaHaTa 6uomaca Karto

YCNOBHO  ropuBO, 00eKT Ha  c/eaBalum
n3cneaBaHus.
BnarogapHocT: W3cneaBaHusTa B

HacTosALWMA MaTepuan ca (IHaHCUpaHy OT NPOEKT
KIM-06-H36/14 KbM (hoH[, ,»HayuHu
nscnegsaHus" Ha MOH.
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NAEEH MNMPOEKT 3A PECTOPAHT B CEJIO ®PA3AHOBO
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Bbarapus

2 CTPOMTENCTBO Ha Crpafy U Chbopb KeHUs, CTpoUTENeH (hakynTeT, YHUBEPCUTET N0 apruTeKTypa,
CTponTencTBo 1 reofesus, Codons, Bbarapus

herr.angeloff@abv.bg

PestoMe: B HacToslaTa HaydyHa paspaboTKa ca NpeacTaBeHW Bb3MOXKHOCTUTE 3a
NPOEKTUpaHe 1 peannsvpaHe Ha 3aBefieHne 3a XpaHeHe W pasBsieueHue Ha TepuTopusTa
Ha ceno ®a3aHoBO. MaesTa 3a NPoeKT Ha TepuTOopUATa Ha ceno dasaHoBo NPOU3XOAKaA
0T MafKOTO O6LIOM3BECTHM [aHHM 3a pervoHa Ha CTpaHa>Ka, ONo3HABAHETO Ha
KYNTYpHO — WCTOPWUYECKOTO HACMeACTBO HA CENoOTO M paiioHa, CTPOMTENHO —
apXMTEKTYpHATA U MHXKEHEPHO — TexHeNoYHaTa KOMMO3ULMS 3a NPOeKTUpaHe Ha
pecToTpaHT. KOHKPETM3MPaHN ca 3aKOHOBMTE HOPMaTMBKHI aKTOBe, OTHACALIM Ce 3a
NPOeTUPaAHETO, OpraHM3auMaTa W (PYHUMOHMPAHETO Ha 3aBefeHMsTa 3a XpaHeHe W
pasnBeyeHme.

KnouoBun aymMu: 3aBefleHre 3a XpaHeHe U passfieyeHue,MeH0, NpoeKkTupaHe , CTpaHoKa,
dazaHoBo.

CONCEPTUAL DESIGN FOR A RESTAURANT IN THE
VILLAGE OF FAZANOVO, BULGARIA

GEORGI TS. ANGELOV1, MARIA S. SAVOVA'
SNEZHANA D. IVANOVA1, MAGDALENA M. MARKOVA?

1. Department of Nutrition and Tourism, Faculty of Economics, University of Food Technology, Plovdiv, Bulgaria

2. “Structural Engineering™, Faculty of Structural Engineering,University of Architecture, Civil engineering and

Geodesy, Sofia, Bulgaria
herr.angeloff@abv.bg

Abstract: In this sciefentific research are presented opportunities for design of projection
and realization to a place for eating and enertainment of the territory of village Fazanovo.
The idea for project of the territory of village Fazanovo originates of region of Strandzha
and getting know to culturally historical heritage of the region and village, architectural
building and engineering and technological composition for project of the restaurant.
Concretized are regulations ,pertaining to a organization , design and the functioning of
the place for food and entertainment .

Keywords: place for food and entertainment, menu, projection, Strandzha, Fazanovo
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1. BbBeaeHue

PecTopaHTLOPCTBOTO  MNpaBu  [OCTbIHA
eflHa OT TpUTe OCHOBHW YCNyrn B Typusma. 3aefiHo
C XOTEe/IMepcTBOTO WM TYPUCTUYECKMS TpaHCMopT
chopmmpaT OCHOBHUTE YCNYrW 3a pekpeauus Ha
roctTute  Monssawyt  TYPUCTUYECKU  YCNYTW.
PecTOpaHTbOPCTBOTO Npef/iara U3XpaHBaHeTo Ha
NETOBHMLUMTE 4pe3 OCHOBHWTE My eTanu —
Npou3BOACTBO, peanu3aums u notpebneHne. Camo
no cebe CWM pPecTopaHTLOPCTBOTO € C/IOXHA
CUCTEMA, KOSATO YC/IOBHO Ce pas3fens Ha Tpu
NOACUCTEMM:

MpOM3BOACTBO — B HEr0 Ca BK/IKOYEHU
OCHOBHUTE NMOArOTBUTENHW 3BeHa n
Npou3BOACTBEHN O6/I0KOBE 33 pean3vMpaHeTo Ha
rotosa Ky/MHapHa NPOAYKUNMS. Mpwn
MPOU3BOACTBOTO Ha Ky/NMHapHa MpoAyKums ce
M3MCKBa [fa Ce Crnas3BaT BCUYKU MpPeAnucaHvs 1
TEXHONOTMMYHN [OKYMeHTauumn, C Len HamanseaHe
pUCKa Ha He61aronpuaTHN BANAHUA BbPXY ACTUATA.
CknagoBute MOMeLLEHNS, MOATOTBUTE/IHUTE 3BEHA
1 NPOM3BOACBEHUTE O/I0KOBE MMAT (DYHKLMOHaNHA
Bpb3Ka M0 mexzay cu. B npousBoacTBOTO BAv3aT
CaHUTAPHO —  XUTMEHHWTE  MOMeLleHns  3a
nogbpXaHe Ha MPOM3BOACTBEHMS W  TparesHus
nHBeHTap [5, 11, 12].

PeannsaumMs — npouec npotuyawy, cneg
NPOU3BOACTBEHUA U Npeau  NOTPeOUTENCKUS.
PeanusvpaHaTta npogykuusTta Tpsbsa Aa OTrosaps
Ha M3CKBaHMA KaTto Temnepartypa Ha MnogHacsiHe u
Opyrv TEXHOMOrMYHWM napameTpun. Karto npouec B
PECTOPaHTLOPCTBOTO € HaW-KpaTKoTpaiHuAT [5, 11,
12].

MoTpebneHne — roToBata Ky/MHapHa
NPOAYKUMSA, AOCTUra A0 KpalHuAT notpebuten. Mo
BpeMe Ha TO3W npouec noTpebuTenaT 3af0BONsBa
(PM3NONIOTUYHUTE CU HYXAN.

Bcuuku oT nogcucremMmTe nmar
(hyHKLMOHa/IHa BPb3Ka efHa ¢ apyra.

PecTopaHTbOPCTBOTO €  ycfyra, KOATO
3a/10BON1ABA (PM3MONOTMYHATA YOBELLKA HYXAa OT
XpaHa, U3BbH [JOMALIHOTO XpaHeHe 1 NOCTOAHHOTO
MM MECTOXXMBEEHE.

PecTopaHTbOPCTBOTO ChWO € U MOTMB 3a
NMbTyBaHe M 3a pasBuWTME K oboratsBaHe Ha
KY/IMHapHUAT HKX Typu3bm [5, 11, 12].

Pa3paboTBaHETO Ha WAeeH TMPOEKT 3a
peann3vpaHeTo Ha 3aBefeHVe 3a XpaHeHe U
pa3BneyeHve B ceno PaszaHOBO, € MOB/MAHO OT
naedata 3a pasBUTME HA PEervoHa, 3anasun
YHUKa/IHaTa C1 Npupoga 1 KynvHapHW Tpaauuum, ¢
Luen  MNpeBpbWAHMUTO My B MpuTerartenHa
TypucTMYecKa fecTuHaums. MecTHata  KyXHs,
3anaseHuTe TpaguLUM N YHUKaIHaTa Npuposa.

2. 13no)XeHune

dur. 1. N3rnes Ha ceno dasaHoBo

VpeiHnAT npoekT BKIHOYBA PECTOPaHTHT
fja Obfe wu3rpageH B Cbpueto Ha CrpaHka
nnaHuHa — ceno ®asaHoso. Pa3aHOBO e Cefio B
FOromstoyHa Bwuarapua. AGMUHUCTPATUBHOTO MY
pasnosiokeHve e B o00wWmHa Llapeso, o6nact
Byprac. Cenoto e pa3snonoXeHO BbpPXY HEBUCOKMU
OTKPUTW  Bb3BULWIEHMS  Mexay CTpaHmpka wu
KpalibpexxmeTo Ha YepHo Mope.

Mpe3 1922 roamHa B AbpxaBHaTa MECTHOCT
Y3ypoBo ce 3acensat 6exaHum oT N3TouHa Tpakus.
3apagu ronAMoTo pasHoobpasve Ha NTMuM B
TEpUTOpUMTE Ha AHELWHOTOo cefo Jo 1921 roguHa
MeCTHOCTTa Ce Hapuya unavk  Xoposnap
(nepcuiicka fyma, KOATO O3Hayasa netesn). [pes
1922 rogvHa npu OCHOBaBaHe Ha CenoTo OT
AnekcaHgbp CTtam6onuMicKM  CenoTo  Monyyasa
MbpPBOTO CU oduumanHo uve — Crambonoso. OT
1923 - 1950 roguHa Cenoto e MpeKpPLCTEHO Ha
Ypy30B0 (Ypy3 — oT rp. thasaH), a ot 1950 roguHa
rosiyyasa CerawHoTo cv HaumeHoBaHue da3aHoBO.
[1, 9]

3anafHo OT CefioTo B MECTHOCTTa Tep3nesu
KOnmMbW, ca HamMepeHn cneay OT CTap PUMCKU MbT —
.Kangbpbma“, KOWTO BOAM A0 MECTHOCTTa
»KONyHMUa" KbAeTo e pasnofioKeH CTap PUMCKU
Hekpomnos ¢ 0koso 60 morunu. MHOro ot TypucTu B
pervoHa nocewiasat CenoTo, 3apagum TO3n
TYPUCTUYECKN Pecypc, KbM KOUTO MMa M3rpageHa
TYpUCTUYECKA €KO MbTeka Mpe3 BeKOBHA [b60Ba
ropa. [1, 9]

Mpa3HUKBT Ha ceno Pa3aHoBO e B [eHs Ha
Cseta MapuHa - 17 onu.

BbB da3aHOBO, B cpeaarta Ha asrycrt, Ab/ru
rogvHn ce e opraHusupan QUIMoB (ecTuBa
,,PaszaHoBO (hunM thecT* opraHnsnpaH OT apTUCTUTE
FOpuii AHrenos n Masen [oAYeB N XyLOXKHULNTE
Kpacumup Cnabakos n Mapus Cnabakosa. Te Kato
MOCTOAHHM »XUTenn Ha Pa3aHOBO CcbbUpar xopa OT
pernoHa u TYpUCTK, KATO MPOXeKTUpaT co6CTBEHN
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[IOKYMEHTa/IHU (UMK 32 CEN0TO U permoHa uam pasHoo6pasue,
(hmnMu Ha Mnagy geéroTupatim pexxmncsopu. [1, 9] KOWTO CBXUTEN-
CTBaT B
[pyra MHOro nonynspHa WHWLMATMBA XapMOHUS! U
opraHusMpaHa oTHOBO OT Mapusa un Kpacummp TO/IEPaHTHOCT;
Cnabakosu e ,,CnogeneHuaT X146 e Hai-cnagbk”. 8. WsrpageHa
BeagHbX B cegmuuaTa CEMECTBOTO CbC COOGCTBEHU M3LAN0 HoBa
cpefcTBa Kynysa X116 0T MecHaTa (ypHa B LiapeBo maTepmaito —
V1 1O CMOAENS C BCUYKMN XXUTEN U FOCTU Ha CenoTo. TeXHN4ecKa
Ta3n WHMLMATMBA e MocBeTeHa Ha MalikaTa Ha Gasa
9. KOHKYpeHTHU
Kpacummp — CredaHns CnabakoBa — nbpBaTa LieHM
cbnpyra Ha poavieHa [Metbp Cnabakos. KakTo 10. Ksamduumpan
Ka3BaT cemeiictBo Cnabakosu ,,HuWKoin He e no- W Kagpy
ronsm ot xns6a“. [1, 9] 11. KayecTBeHu
NPOAYKTU
12. MMapKuHr
13. [o6pn
2.1 SWOT aHanus TYPUCTUYECKN 1
aHTPOMNOreHHN
Ta6n. 1. SWOT aHanus[13] pecypcu
SWOT aHanuns Bb3MOXHCTH 3annaxm
1. PaspacTsaHe Ha 1. 3agbnb6odaBalim ce
CuWnHM CcTpaHu Cnabu CTpaHu ceKkTopa Ha npobnemu —
1. Bnusoct go 1. Heobxogmmoct oT ycnyrure B KYNTYPHMU,
OCHOBHW MbTHU peX&6VII1I/ITaL|,I/IFI Ha HalMOHaNeH n NMOJINTUYHECKN,
apTepuu, ChLLecTBYyBaLlaTa rnobaneH aemorpadicku,
MOPCKU BOJOMNPEHOCHa MalLab coumanHm n
npucTaHuLua, Mpexxa " 2. Pa3BuTKe Ha WKOHOMUYECKN Ha
PECNEKTNBHO A0 ocurypseaHe Ha HOBW MPOAYKTHU HalOHa/THO,
KYPOPTHUTE BOJa 3a nycnyru PEervoHanHo un
KOMI/EKCH, C HOBOM3rpaXkaaLLm 3. ¥YBenuuasaHe Ha 06/1aCTHO H1BA,;
OrpoMHuMA Um Ce KOMMNeKCKn, TYPUCTUNYECKNA
PeKpeaLyoHeH 1 2. HeobxogmumocT oT NOTOK
TYPUCTUYECKN PEKOHCTPYKLMA Ha
noTeHumnan; €/1. MpéexaTa oT
2. BnaronpuaTHaTa CPE/IHO 1 HUCKO 2.2. MH(*)paCprKTypa n
€KO0J1I0r'n4yHa Harpe>xxeHne;
06CTaHOBKa,; 3. Buwucok gan Ha AOCTBHHOCT
3. Haanuue Ha pasxoaurte
uvcTa Npupoga 4. TeceH cnekTbp Ha [o ceno ®a3aHOBO MMa M3rpageHa MbTHa
1 61OMOFNYHO npegiaraHuTe NHDPaCTPYKTYpa, CbCTOALWA Ce OT fBa MbTA — Ceno
unCcTa XpaHa; yenyru NoseHey, (06w, Liapeso) — ceno ®azaHoBO — 7 km u
4, HacuteHac 5. Cna6a peknama ceno TlucmeHoso (06w, TlpMMOpCKO) — ceno
KyNTypHU 6. MecTtononoxeHuert $a3aHoOBO — 6 km. B NpoeKT e peannsnpaHeTo 1 Ha
LeHHOCTA 0 oLle eauH NuT OT rpag KuteH — ceno dasaHoBo, C
TeprUTOPYIA. KOEeTO CenoTo Lie MMa [OCTbMAHOCT OT Lusnata
5. Hacurenac o6nacT byprac. [9]
NpUPoOAHM
3a6eneXunTeNHo
CTW 1 3alNTEHN
MecTHOCTM 2.3. HanmeHoBaHMe 1 10ro
TepuTopus;
6. OnaseHu Ha pecTopaHTa
MECTHU
TpaguLum; HanmeHOBaHMETO Ha pecTopaHTa, KOoeto e
7. PasHoo6pa3sHa 1 n36bpaHo nmMa ceosTa uctopms. Mpes 50-Te roguHU
camo6uTHa Ha XX Bek, € OTKpMTO MbpBOTO 3aBefeHue 3a
aTmoctepa Ha XpaHeHe Ha TepuTopusTa Ha ceno ®asaHoBo. To e
HaceneHnTe 6UM0 YaCT U OT CMECEHWs MarasvH KbM CenoTo.
MecTa, BTbKa IMeTo Ha 3aBeJeHNeTo Guno ,,HanmeHULA Ypysb*.
€THNYECKO U
PENNUTNO3HO

Mnagexku opym HAYKA, TEXHONOT NN, NHOBALUIMW, BU3SHEC - 2020, nponeT
28 - 29 mai1 2020 roamHa, MNnosavie

50



Crapara Tabena Ha MbPBOTO 3aBefjeHue e 3anaseHau
CbXpaHeHa B aBTEHTUYeH BUA. [9]

®dwur. 2. Jloro Ha pecTopaHTa

MpoekTa Ha 3aBefieHMETO € TO Ja 6bae
PECTOPAHT C HalMOHANHA W PerMoHanHa KyxHs
TMNUYHa 3a Bbarapus u CTpaHmka. WaoenHust
MPOEKT 3a peann3vpaHe Ha 3aBefieHNe 3a XPaHeHe 1
pasBnedyeHne NpefBMXKaa PECTopaHTa Aaa OTroBaps
3a HeoOGXOAMMWTE YCMOBMS 3a KaTeropusi ,,Tpu
3Be3Au“ CbrnacHo HapeabaTa 3a M3NCKBaHMSTa KbM
MecTaTa 3a HacTaHsiBaHe 1 3aBefieHUsATa 3a XpaHeHe
M pasBnedeHMs M 3a pela 3a OMNpedensiHe Ha
KaTeropusi, O0TKa3, MOHWXKaBaHe, CMMpaHe Ha
[eiCTBMETO 1 NpeKpaTABaHe Ha KaTeropusTa.

B uaeiHMAT  NpoeKT e  3a10XEeHO
»,HanveBHMLa Ypysv“ [a e Ce30HHO 3aBefeHue,
paboTtew,o B nepuoga 01. maii — 30. OKTOMBpW.
BbHLWHAaTA ThproBecka Mol mM3paseHa B rpajuHa e
BOJella B TakbB TWUM 3aBefeHWs 3a XpaHeHe W
paseneveHne. MecTata 3a HacTaHfiBaHe BbB
BbHLLIHATA ThProBCKa 3as1a ca 60, a BbB BbTpeLLHaTa
—40.

2.4. CbCTaBsAHEe Ha MEHK a
la carte, MeEHIO HANUTKN N BUHEH
JINCT

MeHIOTO e CbCTaBeHO W NOApeAeHo Mo
BCMYKM  CTaH4ApTM  Ha  PEcTOPaHTbOCTBOTO.
fAcTuaTta ca nogbpaHy 3a KaTeroTpusta v Tuna Ha
3aBefleHMeTO 32  XpaHeHe W pasB/ieveHme.
PeLenTuTe BKIKOYEHW B MeHK a la carte ca oT
TpaguuMOHHaTa Obarapcka HauMOHaHa KyXHS W
TUNUYHA MeCTHa CTpaHpKaHCKa KyXHs. [poyyeHu
ca MEeCHWTe [OCTaBUMLM HA XPaHWUTEHU MPOAYKTY,
KakTO M BWHApCKM un30M.  AHaiu3upaHu ca
LIeHOBWTe OhepTN Ha MpegnaraHUTe NPOAYKTW OT
jocTaBuMuM B Oypracka obnact  ”M B
LIeHO06pa3yBaHETO Ha acopTUMEHTUTE

npeAHasHayeHn 3a CbCTaBSEHTO Ha MeHto a la carte
ca BKHYEHVW MNOAXOAAWM MECHU MPOAYKTH,
OTropapsly Ha  BUCOKO  Ka4yeCcTBO U C
Bb3npuemnuea UeHa. [5, 11, 12]

2.5. ApXNTEKTYPHO —
Xy [L0XeCTBEHA KOMMNO3NLNSA

B naenHMAT NpoekT 3a peasM3vpaHeTo Ha
»HanvBHuLa Ypy3p* apXUTEKTYPHO -
XY[OOXeCcTBeHaTa KOMMo3uuMa ce CTpeMu fJa
CbyeTae [bpBEHWUTE eNeMeHTM OoT OuToBO -
Bb3POXKAEHCKM CTUA W HOBUTE TeHAeHUMM 3a
TpaguLMOHEH MOPCKIN NHTepUop.

O3eneHsBaHETO OKOMO 3aBEeAEHWETO U BbB
BbHLLHATA TbProBCKa MN/OLL & BaXKeH eNnemMeHT OT
[V3aiHEPCKOTO O(OPMNIEHME U Cb3[ABHETO Ha
npusTHa U ylOTHa  aTMHocdepa,  Lenswa
Bb3OYAMMOCTTa  Ha  aneTuta Ha  FOCTUTE
MoceLLaBall 3aBeIeHNETO. HalMumMeTo Ha CBEXM
CE30HHMW OWNKWM, KaTo YacT OT WHTEPUOPHUTE
(nopanHM  MOTMBM We 6naronpusTcBa  Npwu
(hOpMUPaHETO Ha aBTEHTWYHA  MPOBUHLMA/HA

cpeaa.

2.6. Bpb3Ka ¢ KOHKYpeHUMATa

Ha TeputopusaTta Ha cenio ®a3aHOBO HAMa
Opyro  u3rpafieHo  3aBefleHVe 3a  XpaHeHe
pasereveHne. Haii-6nM3kata  KOHKypeHuus ca
MHOrobpoiHWTe 3aBefeHne u 6GapoBe B CeNo
Jlo3eHel, Hamupalllo ce Ha 7 KwWiomeTpa OT
HanusHuua ,,Ypy3v“. B ceno da3aHoBO uUMa [Be
KblUKY 3a roctn — ,,.Buna MapuHa“ n ,,Buna Pas“. Te
HAMAT M3rpafeHo 3aBefieHne, KOeTO Le foBede [0
noseye TrocTM B pecTopaHTa. BogeHeTo Ha
OMCKYCMM 33 CK/lOYBaHe Ha forosop ¢
COOCTBEHMUMTE Ha [BeTe KbliM 3a roctm 3a
CbBMECTeH MapKeTUHr U peknama Le [oBefe
noseye NPMUXoan W 3a fgete cTpaHW. CbBMecTHaTa
pabota  cbWwo 6m  gonpuHecna M 3a
nonynapusnpaHeTo Ha pervoHa M YCTHOBABAHETO
Ha ceno ®as3aHoOBO KaTo HOBO TYpPUCTUYECKO

cpeauLg.
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2.1. CTpyKTypa Ha
nepcoHana
— YIPABHTE
r_gmmf[‘: CEPBHTEOP BAPMAH

| [ mo=mg ]

®ur.3 CTpyKTypa Ha nepcoHana

CTpyKTypaHaTa Ha necOHana Cbr1acHO
NAENHNS MPOEKT 3a pea/IM3npPaHeTO Ha 3aBeAeHue
3a XpaHeHe W pasB/ievyeHne Ha TepuTopUsaTa Ha ceno
®dazaHoBO BK/YBa aAMVHUCTPATNBHO -
yNpaB/eHCKMN Kafpu Hauvyeno C ynpaBuTen, rnaBeH
roread M OTFOBOPHMK  TbproBcka  3a/a.
Mpon3BOACTBEHNAT NepPCcoOHas, PbKOBOAEH NPSKO OT
rNaBHMA roTBay ce CbCTOM OT 06LLO YeTpW roTeava
M ABamMa MMsiva Ha KYXHEHCKM W TpanesHu CbAoBe.
O6CnyBaWMAT NepcoHan Ce CbCTOM OT TpuMma
CEPBUTLOPW, C MPSK PbKOBOAUTENT — OTFOBOPHMK
TbProBcKa 3a W eguH 6GapmaH Nog Hag3opa Ha
ynpasuTens. Kbm CTpyKTypaTa Ha nepcoHana ca
BK/YEHW W [JBaMa XWUIMEHWUCTa OTroBapsawy 3a
MOAbPXKAHETO HA CaHUTApHO —  XUFMEHHUTE
npegnucaxms. [5, 11, 12]

Tabn. 2. N3uckBaHWA 3a NpotecoHaHa 1 e3nKosa
KBaUmMmKaLms Ha NepcoHana B 3aBefleHns 3a XpaHeHe
pasBneyeHns 3a KaTeropums ,, Tpu 3se3an“[21]

0bpasoBaHue n
npoecroHaHa
KBaMpuKaLmsa B
TypuU3Ma unm cpesHo
06pasoBaHue 1 TpU
FOAMHU CTaX B
Typu3ma

MuHUManHu
No3HaHus No
e[VH YyXK[ e31K

oTBay CpegHo
npothecnoHasHo
06pasoBaHue,
creumann3npaHo B
TYpU3Ma, Un cpesHo
0bpasoBaHue n
npocecroHan Ha
KBaMpuKaLmsa B

Typusma

Cepsutbop CpegHo
NpothecnoHaIHo
06pa3oBaHue,
CreLman3npaHo B
TypuU3Ma, Ui cpegHo
0bpasoBaHue n
npocecrnoHanHa
KBa/IMuKaums B
TypU3Ma unm cpesHo
06pa3oBaHue 1 TpK
FOAMHU CTaX B
Typu3ma

EonH uyxg esnk

bapmaH CpegHo
NpothecnoHasIHo
06pa3oBaHue,
Crneunann3vpaHo B
TYpUW3ma, U CpesHo
0bpasoBaHue n
npocecrnoHanHa
KBa/iMuKaums B
Typu3ma unu cpegHo
o6pasoBaHue U Tpu
FOAWHU CTaX B
Typu3ma

EonH uyxg esnk

JnbxHocT O6pazoBaHue E3vkoBa
KBaMuKaumsa
Ynpasuten CpepHo obpasoBaHue | EAWH Uy 31K
W NEeT rOAUHU CTaX B
Typusma
naBseH CpegHo MuHuManHu
rotsay npogecnoHanHo Mo3HaHusA Mo
obpa3oBaHue, efIUH YyX[ e3nK
creLuanunsnpaHo B
TypU3Ma, nin cpegHo
06pasoBaHue U
npodecroHan Ha
KBaMuKaums B
Typu3ma
OTtrosopHuk | CpegHo EonH yyxn esnk
TbProscKa npogecnoHanHo
3ana/ 06pazoBaHue,
Ca/I0HeH CreLuanusnpaHo B
ynpasuTen TYpU3Ma, WIn CcpesHo

2. 8. NpnnaraHeTo Ha
HACCP cuctema

MMpoekTupaHeTo  Ha  3aBefleHMeTo €
Cb0OPa3eHO C BCUYKWN M3NCKBAHUA U MPUHLMMNKN Ha
HACCP cuctemata. [lpoektupaHu ca OTAeNHU
CK/MafoBM MOMELLEHNS 33 OCHOBHWUTE BWAOBe
XPaHWUTENIHW  NPOAYKTW, KOUTO  YC/NOBHO M
pasgensmMe Ha OXNaXAaeMy W HEOX/DKAAeMW.
HenocpencTBeHO cnef OXnaXKAaeMute CKIaf0Bu
MOMeLLEHNs € pPa3MOo/IOKEHO, Taka HapeyeHoTo
arperaTHoO MOMELLEHNe C BXOA4 KbM HEro W3BbH
MPOU3BOACTBEHMA 60K,  [duameTpasiHO  Ha
CKMaf0BMUTe  MOMELLEHUA ca  CUTyMpaHu WU
MOArOTBUTENHW 3BEHAa PasfofioXeHW C npska
(DYHKUMOHa/IHA ~ Bpb3ka MO MeXay  CW.
MoaroTBuTenHUTe 3BeHa ca 3/10KEHN
HernocpeLCTBEHO [0 MPOU3BOACTBEHUTE 3BEHA —
TOMMa U CTyAeHa KyXHA C BK/HOYEH ClafKapcKu
610K 3a NpPoM3BOACTBO. [2, 3,8, 10]
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2.9. Kpbrosa
OMONKOHOMMKA

CbobpaseHO  CcbC  CTapTerusta  3a
OGMOMKOHOMMKaA 3a YCTONYMBO passuTve B EBpona
ca BKIOYEHW WAen peasM3MpaHeTO Ha Kpbros
3aTBOPEH LUMKbLA Ha OWMOMKOHOMMKA C MECTHU
Npou3BOANTENN, Ype3 TpeTMpaHe Ha GuooTnagbum
nan KomnoctupaHe. KOMMNOCTbT € TbMHO KalhsiB
maTtepuan, 6oraT Ha opraHu4yHa matepusi. Toi e
HanpaseH OT GuopasrpaguMmn maTepuanu, KOUTo ce
pasrpaxgart no ecTecTBeH HaumH. Korato ce gobass
KbM noyBaTa, TOW [06aBs >KM3HEHO BaXXHM
XPaHUTENHW BeLLecTBa 7 nognomMara
nofobpsBaHeTO Ha CTpyKTypata Ha MouyBaTta,
3a[bpXXaHeTo Ha BofaTa W HENHOTO OTTUYaHe.
KomnoctupaHe e npouec Ha  KOHTPOJMPaHO
aepo6Ho, eK30TEPMUYHO, 61oNornyHoO
TpaHchopMmpaHe Ha  pasgesnHo CbbpaHu
6uooTnagbum W yTailku, C Len nosy4vaBaHe Ha
KomnocT. LlenTta Ha npoweca KOMMNocTMpaHe e aa ce
TpaHchopMmpaT ecTecTBEHUTe OMOOTNagbLM, Ypes
ynpas/isiBaH, aepobeH 6uonornyeH npowec, B 6orat
Ha XyMyC MaTepuasl, KONTO e MOAXOAALL 338 MHOro
nonesHa yrnotpeba B 3emMefie/IMETO, FPagnHapCTBOTO
N naHgwapTHUTe AeriHocTM. B Tasum  Bpb3Ka,
npoueca  KommocTupaHe,  TpsibBa fga  ce
pasrpaHMyaBa OT npoueca Ha  aHaepo6HO
pasrpaxgaHe, YASTO OCHOBHA Lie/l € KOHTPO/IMpaHo
NPOU3BOACTBO Ha 6roras (Cbabpkawy, oT 50 go 60%
MeTaH). [16, 17]

Ta6n. 3. Pasn Ha KomnocTupaHeTo[15]

®asa Ha npoueca | Temnepatypa | BnaxHoct
dasa Ha MakcrmanHa 55-70% ot
pasrpaxjaHe TemnepaTypa > | 06L0TO
,,aKTUBHO" 55° ->70°C Terno Ha
pasrpaxgaHe | cBeXuns
marepuvan
®da3za Ha HamanssaHe 45 - 55/60 %
TpaHcgopmupaHe | Ha 0T 06LL0TO
,»aKTUBHO" TemnepaTypara | Tersao Ha
pasrpaxaaHe Il [0 30°-55°C | cBexus
marepuan
dasa Ha OxnaxpgaHe 35-50% ot
y3psiBaHe 3 06WoT0
Cdpopmmpare Ha | <4°°C Terno Ha
Xymyca cBeXuns
maTepuan

®dur. 4 )KNBOTHOBBLACTBOTO B cefio Pa3aHoBO

3aBe[IeHNETO 3a XpaHeHe W pasBneyeHune e
MPOU3BOAMTENl HAa OPraHWYHW OTNaAbLUW, KOWUTO
upe3 KOMMOCTMPaHe MoraT Aa CTaHaT yacT OT efHa
Maslka ~ MecTHa  3aTBOpeHa  GUOMKOHOMMKA.
Mpown3BeaeHnTe OpraH1yHY oTnagbLy
NPeaocTaBsHM 32 KOMMOCTMpPaHE Ha  MECTHM
3eMefienuy e [JoBege A0 o6oraTsBaHe Ha
OPraHVWYHU 1 MUHEpPasHM BeLLecTBa B NoyBaTta Ha
nacuuata 1 nueagute. C 061aropofgsBaHeTo Ha
MPOU3BOACTBEHATA 3eMS LLE CE YBENNUM PAXKAAHETO
Ha N/IOBOAE W 3eNeHYYLM, KaKTO U Ha XPaHWUTENHU
pacTeHUs 3a  OTINIeXAaHUs  OT  MeCTHUTE
YKMBOTHOBBLAM A06GMTHK. YacT OT ornefaHuTe OT
MeCTUTE 3eMEeBNafeNLUM KynTypu e npeasuiaeHo aa
ce npoaaeaT Ha 3aBeAHVeTo. ToBa LUe rapaHTupa
KaueCcTBOTO Ha MNPOAYKUTUTE MPUrOAEHN 3a
Ky/MHapHa 06pab0TKa, PECMeKTMBHO W  Ha
MECTHUTE  Ky/MHapHW  acopTumeHTn.  OT
MKOHOMMYECKA TNiefHa TOYKa, TOBA LUE 3aTBOPU W
Kpbra Ha MecTTaHa GUOMKOHOMMKA.
YKMBOTHOBbAMTE e TMpPeaoCTaBAT — KauyeCTBEHM
M/IEYHN N MECHW NPOAYKTMN CbC CUrYpPeH GbIrapcKu
npousxod. To3u UMKbA Ha GMOVMKOHOMMKA LU €
61aro6pusTeEH M 3a MOAMOMAaraHeTo Ha POAHOTO
CTOMaHCTBO.
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.10. CxemaTunyeH 4yepTex Ha

Tab6n. 4. JlereHfa Ha TeXHONOrMYHOTO o63aBe>K,ane
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Hop—= o mg=mHop=HoE=mop = gopm = gop peanHo npousBoacTBo. C LeN orpaHMyaBaHe Ha
i 2 i a i & KPbCTOCAHO 3aMbpcsiBaHe, XPHUTENHM 3a060N5BaHNS
N reHesnca Ha GMONOTMYHW, XUMUYHU U (PU3NYHK
OMAaHCHOCTM BXOAa Ha CYPOBUHU 1 13X0A4 OTNadbLM
®ur. 4. CxemaTuyeH YyepTex Ha ,,HanmsHuMua ca  HDOeKTU afl"m Vl)ilipl\/leT ATHO Bﬁt(o b?‘”‘ ﬁa
Ypy3b* p p a p . a
nepcoHasna CbLL0 e AndepeHuMpaHo NHAMBUAYaNEH
0THOBO cbranHo HACCP cuctemara. B UanocTHuS
Ta6n. 3. SlereHa Ha (hyHUMOHanHUTe nomelenns  MPOM3BOACTBEH 6ok ca Pa3No/HKEHN
TEXHOMIOTMYHO  MEXAHWYHO, HEMEXAHUYHO U
L AT T T XNafMNHO 063aBexJaHe CbrlacHO [JeicTealluTe
PHEMHO SECHOD
TIT R AR pasnopeoun ¥ npegnucaHns. PasnonoXeHMeTo Ha
I;*; g:;;i ;i;';mm MacuTe 1 CTOMOBETE BbB BbTPELLHATA W BbHLUHATA
W1 Crmam mMeco TbproBCka 3asa € Cb06pa3eH0 n urpageHo
= g§=;;;fu”‘*“‘lmw“ CbOOPa3HO MWHMMAa/IHUTE pasMepy 3a MPEXOAHM
< Crbonexanes pasToAHWA 3a Katepropus ,Tpu 3Be3gu”  Ha
T Do e T A MED 0N 3aBefleHNe ChC CEPBUTLOPCKO 06C/NyKBaHe. [21]
XII TIpHeMeH OdHEHC CbnacHo 3akoHa 3a yCTpOVlCTBO Ha
R TepuTOpUsTa HACTOALLOTO 3aBefeHue crnaja KbM
XV TToAroTEHTEIHO 3SEEHO SHIla H MIISTHH PO Iy ETH npomnssoAacTeeHn Crpagn, € KanayWutet Ao 50
i oIy SRR ety PaboOTHW MecTa U ChbOPBXKEHWsTa KbM TsX; B
XWVII | M=xox ornazsns 3aBUCMMOCT OT XapaKTepuUCTUKMTE, 3HAYMMOCTTA,
XX S,
e e CMOXHOCTTA M PUCKOBETE MNpK  eKcnioatauus
XXI | Tomra syxHs HaCTOALLTMAT PECTOpPaHT Ce KaTeropmsvpa B Taka
XXII CTv, FREA 3 E ok % “
o .. HapeueHaTa ,,neta Kateropus“. [20, 22]
ey CepEHTLOPCEH odEHC
XXV | Bap OTHOCHO KaHanmM3aymsTa "
Sr gz:g;;g;g;omum BOLOCHabAsBaHETO 3aBefEeHMETO 3a XpaHeHe U
XXWVII | BeHmHEA TEPTOBCKA 2a7T3 pa3sne4vyeHne e HeobxoauMo fa ce 3axXpaHBa C
HHEIX CaHHTapeH BRI KIIHEHTH
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6esonacHa nwuiiTeliHa Boga cbrnacHo BAC EN

19458:2006. bBe3onacHa e BogaTta, B KOATO
KONMYECTBOTO Ha MMUKPOOPraHn3mu,
PafMoaKTVBHW, XUMWYHW BellecTBa W Apyru

BelecTBa € MWHUMAJIHO WM € B PamKWTe Ha
[OMyCTUMOTO W He NPesCcTaBaBa PUCK 3a 34paBeTo U
XMBOTa Ha 4yoBeka. BogonposogHata cuctema ce
Jenn Ha CcTyfeHa W Tonfa, AvdepeHuupaHa B
pasnnyHun BOZONPOBOAHM TPLO0NPOBOAK.
TpvbonpoBoaguTe 3a CTyfeHa Boga morat ga 6baart
13paboTeHM OT HAKOMKO BMAa niacTMaca, Kato
MONNETWUIIEH, MoSMMNponuIeH nnm
nonusuHunxnopug  (PVC).  TonuvetuneHosuTe
BOZOMNPOBOAHM TPBOM MMAT BUCOKa yAapHa SKOCT,
KOATO I 3awuTaBa no BpemMe Ha ekcrioatauus. Te
CbLLO Taka MMaT BMCOKa 3aliMTa NpPOTMB KOPO3WS,
KaKTo M ca YCTOMYMBM Ha Pas3/IMYyHWN KUCENMHY,
OCHOBM W Ha HAKOW OpraHNYHW PasTBOPUTENN.
MonnetuneHoBMTe  BOLOMPOBOAHM  TpbLOM  ca
YCTONUMBM Ha LUMPOK AManasoH OT TemnepaTrypHu
amnamtyam — ot -20 — 90° C . Te He BIMAAT Ha
OpraHosnenTUyHuTe KayecTBa  Ha  BOjaTa.
TpbbonpoBoAM 3a MpeHacsiHe Ha Tonja Boja Hai-
4yecTo Cce Wu3paboTBaT OT MOMUMPONUIEHOBUTE
BOZIONPOBOAHN TPbOW. Te CbLO Ca HanpaBeHW OT
nnacTMaca, HO Mpu TAX € W3N0s3BaHa Masko Mo-
cneunduyHa  TexHonorma.  3a  pasnMka  OT
NONVETUIEHOBUTE, MoAUNPONUIEHOBUTE
BOZIONPOBOAHN TPLOW Ca NO-NeKkn W pasnonarar C
no-ronsmMa U3pPbXINBOCT Ha pasTaraHe. Te CbLLUO
Taka npegnarar rno-rongma TepmMoycTonunBoCT — OT
-20 — 110° C. TMonunponuneHoB1Te BOAOMPOBOAHU
TpBOM rapaHTMpaT BUCOKA YCTONYMBOCT. CbLUO
KaKTo npu noineTueHoBKTE, NOUMPONUIEHOBUTE
BOZONPOBOAHM TPBLOM Ca M3LPBLXK/IMBY Ha KOPO3uA
W rnagkata UM BbTPELHOCT He  Jonycka
HacnaresaHus. OCBeH TOBa BOLOMNPOBOAHUTE TPLOY,

13paboTeHN OT  MOMMMPONWIEH  NpUTEXaBaT
HeyTpasHOCT BbB (hr3nonornyHo "
MUKPOGMONIOTMYHO ~ OTHOLLIEHME,  KOETO  [aBa
Bb3MOXHOCT  Aa  GbAaT  M3MONM3BaHW  Npw

NpeHacsaHeTo Ha nuTeiliHa Bofa. KaHasauuoHHaTa
MpeXa Hail-4ecTo ce U3rpaxza ¢ Tpbom n3paboTeHu
oT PVC. ®abpuyHOTO MM MpPOU3BOACTBO € OT
matepuas, KOWTO He KOopo3upa, Taka 4e ToBa e

NpeauMcTBO  Npefd  4yryHeHute Tpvbu. PVC
TpbOMTE Ce OT/MyaBaT C  MHOro  Jobpa
XEPMETMYHOCT, MOpagy  HEeBb3MOXHOCTTa  3a

Kopo3us. KoeuumeHTbT Ha cpefHara rpanasuHa
Ha TpbOMTE € HUCBK, KOeTo O03HayaBa, ue
HaTPyMNBaHETO Ha Mas3HWHW W OTNagbLu, KOWUTO
3anyLisar KaHana 7 MepuoinYHoO ce
Hasiara oTnyLusaHe Ha KaHanusauws, ce
3aTpyfHaBa. Taka MHOro psAKo ce cny4ysa fa ce
CTUTHe [0 3arnyLuBaHe Ha TpbouTe.[6]

OTHOCHO BeTMNaUMOHHATa U1
oTOon/nTENHaTa CucTema CbracHoO Hape,q6aTa 3a

M3NCKBaHVATA KbM MecTaTa 3a HacTaHsBaHe U
3aBefleHMATa 3a XpaHeHe 1 pa3B/ievyeHmns 1 3a pega
3a orpejenisiHe Ha KaTeropus, 0TKas, MoHMKaBaHe,
crnuvpaHeHa eliCTBUETO M MpeKpaTaBaHe Ha
Kateropusra Takasa He e 3ab/DKUTENHO fa 6bae
MPOeKT1paHa nopaay Ce30HHOCTTa Ha paboTa Ha
3aBefieHneTo.[21]

EHeprosaxpaHBaHeTO € MpeAocTaBeHO OT
eflHa OT TpUTE eHeprosaxpaHsalin KOMMaHUM Ha
TeputopuaTa Ha Peny6nvka Bvarapus.
Enekpuyeckata Mpexa TpsabBa fa e WHCTaaMpaHa
CMPAMHO BCWYKW HEOOXOAMMW W3UCKBaHUA MO
Hapegba Ne 4 ot 14 asryct 2003 r. 3a
NpoeKTMpaHe, W3rpaxpaHe W ekcrjoaraums Ha
eNeKTPUYECKN ypeaou B crpaan.[23]

OcCBeT/IEHVETO B 3aBefIeHNETO 3a XPaHeHe U
pasBneyeHue TpA6Ba Aa Obae CMeceHo —
eCTeCTBEHO U U3CKYCTBEHO. 3aMsaHaTa Ha
eCTeCTBEHOTO OCBET/IEHME C U3KYCTBEHO Ce
A0MyCKa Camo 3a OHe3W NMPoun3BOLCTBEHN
MOMELLLEHNS, B KOUTO eCTeCTBEHaTa CBET/IMHA BNUse
OTPULLATE/THO BbPXY TEXHOIOrMYHUTE NPOLECH B
XpaHWTenHaTa MHAYCTPUA, KbAETO CbLUECTBYBAT
HAKOW OTPaHNyeHns OT NPOV3BOACTBEH XapaKTep.
CneumnduyeH B1 0CBETNEHNE € eBaKyaLMOHHOTO —
TO Cb3faBa Heobxo4Mmara BUAMMOCT Mo MbTuLaTa
3a eBaKyauus B NPON3BOACTBEHM 1 OOLLIECTBEHN
crpagu. Tpsabsa fa ce 3axpaHBa OT He3aBUCUM
M3TOYHWK, KOMTO [la OCUTypK 3aXpaHBaHeTo My
A0CTaTbyYHO NPOABL/HKUTENHO 33 OCUTYpaBsAHE
Mb/IHA eBaKyaLus Ha xoparta.[23]

3. HopmaTuBHM aKTOBE

3aKOH 3a 3[paBHOTO OCUrypsiBaHe
3aKOH 3a 3alumMTa OT Lyma B OKO/Ha Cpeja
3aKoH 3a XpaHuTe

3aKOH 3a 3[paBOC/IOBHY 1 6e30MacH YCroBuMs Ha
TPYA

3aKOH 3a 3aLlmTa Ha KOHKYpeHumsTa
3aKOH 3a 3almTa Ha noTpebuTenuTe
3aKOH 3a Masik1 1 CpefiHY NpeanpuaTUs
3aKOH 3a MecHWUTe faHauy 1 Takcu
3aKOH 3a yCTOMCTBOTO Ha TepuTopUsTa
Tbproscku 3aKoH

3aKOH 3a Typu3ma

3aKOH 3a TbProBCKWS PErncTbp

3aKoH 3a bbrapcka acoumauys no 6e3o0nacTHOCT
Ha XpaHuTe
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3aKOH 3a FeHHO MOAU(MLIMPAHITE OPraHK3MK

Hapepn6a 3a 131CKBaHUSTa KbM MecTaTa 3a
HacTaHsIBaHe 1 3aBefieHNSTa 3a XPaHEHe U1
pasB/ieueHs 1 3a pefa 3a onpegensiHe Ha
KaTeropws, 0TKas, MOHWXaBaHe, CvpaHe Ha
LeCTBMETO 1 NpeKpaTsBaHe Ha KaTeropusTa.

Hapepnba 3a NpoeKTvpaHe, U3rpaxiaHe
eKCM/oaTaLys Ha eNeKTPUUeckn ypeaou B crpaau.

Hapepn6a 3a npaBuna n HOpMaTVBY 3a YCTPOCTBO
Ha OTAe/IHUTe BUL0BE TEPUTOPUM U YCTPOMCTBEHM
30HW.

4. 3aK/1ioueHmne

lMpoeKTUpaHeTo Ha 3aBefHME 3a XpaHeHe U
pasBneyeHVe e CAOXeH W MyNTUAMLUNANHAPEH
npouec. OcseH TEXHO/IOTUYEH  acfekT B
NnnaHMpaHeTo M pean3npaHeTO Ha 3aBefleHue 3a
XpaHeHe W pa3B/ieyeHMe MMa W CTPOUTENIHO —
apXUTEKTYPHO BWXKAaHe. JlaHCcMpaHW ca JaHHW 3a
KYNTYPHO — NCTOPMYECKOTO pasBUTHE U HaCNefCcBo
Ha pervoHa w© cenoto. [lpeactaseHu ca
WH(pacTpyKpyparta 1 OCTBNHOCT 40 NoKauusaTa Ha
pecTopata. lW3noxeHa e  apXWUTEKTypHO —
XyLoXecTBeHaTakoMmnosuuua  Ha  ,,HanueHuua
Ypy3v“. TpoyyeHn ca TpaguUMOHHUTE ACTUA U
HannTKun 3a CTpaHmKa 1 ca MPUIOXKEHN B MEHIO a
la carte. lMpunoxeHa e cuctemata 3a AHaM3 Ha
OMacHOCTUTE W KOHTPOSI Ha KPUTUYHUTE TOUKMW.
N306paseHO e CcXxemaTMyHO npeAcTaBfAHe Ha
NPOV3BOACTBEHOTO npeanpusTHe.
KOHKpeTM3mpaH# ca 3aKOHOBWTe pasropesou,
KOMTO e Heobxogumo fa Obgar cnefBaHu B
CTapTUpaHeTO Ha pa3paboTBaHETO Ha MAEEH MPOEKT
3a paenu3aluns Ha 3aBefleHue 3a XpaHeHe.
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BbArapcky MHCTUTYT 3a CTaH4apTU3aLMs

VIHCTpyKUMK 3a onpeaensiHe Ha HaUVMOHaIHK
TEXHUYECKMN N3NCKBAHMA KbM CbOPBXKEHNATA 3a
TpeTupaHe Ha buooTnagbUnTe (KOMNOCTMPAHE)

HoBa cTpaterus 3a 6MOMKOHOMMKa 3a
yCTOUMBOTO pa3sumTue B EBpona

LleneHacoyeHa MHBECTULMOHHA NporpamMa B
rnojKpena Ha pa3suTueTo Ha CeBepo3anajHa
bvnarapusa, Pogonute, CTpaHgxka,
norpaHuYHMTE, NIAHNHCKNTE U
MONYNIaHVHCKMTE cNabo pasBuTH painoHm

3aKOH 3a XpaHuTe
3aKOH 3a Typv3Ma
3aKOH 3a YCTOICTBOTO Ha TepUTOpUsTa

Hapepn6a 3a M3MCKBaHMATa KbM MecTaTa 3a
HaCTaHsiBaHe 1 3aBefieHNsITa 3a XpaHeHe U
pasBneyeHns 1 3a peda 3a onpeaensHe Ha
KaTeropusi, 0TKas, NMoHWKaBaHe, Cn1paHe Ha
[e/iCTBMETO M NpeKpaTsiBaHe Ha KaTeropusTa.

Hapen6a 3a npasuna U HOPMaTWBM 3a
YCTPOCTBO Ha OTAE/HUTE BU0BE TEPUTOPUM U
YCTPOWCTBEH 30HN.

Hapen6a 3a NpoekTMpaHe, U3rpaxaaHe 1
eKcrnioaTauys Ha eneKTpUYecKn ypeaom B

crpagu.
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NPOYUBAHE HA TPAAVMUMNOHHW PELUENTW OT PEI MOHA
HA CTPAHOXXA

FEOPIM LIOHEB AHIE/IOB', MAPUA CTE®AHOBA CABOBA',
JNIPATOMVIPA BACW/TEBA BYXANIOBA',
CHEXXAHA OVIMUTPOBA VIBAHOBA', JIMAHA BACUIEBA M/IKOBA — TOMOBA!

1 KaTegpa XpaHeHe 1 Typu3bM, CTONaHCKN (hakynTeT, YHUBEPCUTET N0 XpaHUTEeNHU TexHonoruu, Mnosams,
Buarapus

herr.angeloff@abv.bg

Pestome: HacTosiwaTa paspaboTka € (hokycupaHa Bbpxy Mpoy4YBaHe Ha peLenTypHM
CbCTaBM W TEXHONOTUS Ha TPAAMLUMOHHKM PelenTy Ha eTHorpadicku rpynu (pynum,
TPOHKN W 3aropuy), Hacenseain CTpaHA>Ka, >KMBEELN B HEMOCPeACTBEH KyNTYypHO-
6MTOB KOHTaKT. LlenTa e ob6oraTsBaHe KyAMHApHATE YMEHWS U CbXpaHeHuWe Ha
HaLMOHaNHNTE 0COBEHOCTW B XpPaHeHeTO. Pa3paboTBaHETO Ha aKTyaHU TeXHONOTNYHN
CXeMU LUe [OMpuHece 3a  CbBPEMEHHOTO afanTupaHe Ha cTapuTe 3abpaseHy
TPaAVUMOHHM 3a CTpaHm>KaHCcKaTa KyxHs peuenTw. [oyyBaHeTO € OCbLIECTEHO Ha
6asa /MTepaTypHU AaHHW U COBCTBEHO MpOyYBaHe MO aHKETEH METOfA- MakCMManHo
thopmann3npaHo CTPYKTYPUPAHOTO MHTEPBIO C Bb3PACTHU >KNTEAN Ha NPUPOLEH Napk
CTpanpka. CbbpaHaTa uWHopMauus Mod>Ke pga ObAe YCMewHo W3fnon3BaHa 3a
pasBNTUETO Ha KYNMHAPHWS TYPU3bM W Bb3MOXKHOCT 3a Cb3AaBHE Ha HOBW MPOLYKTW C
fobaBeHa CTOWHOCT.

KNtoUoBY iyMun:pelenTy, CTPaHIXKaHCKa KyXHs, TPaanLum, HauuoHanH1 0COGEHOCTY B
XpaHeHeTo

RESEARCHING OF TRADITIONAL RECIPES FROM THE
STRANDZHA MOUNTAIN REGION

GEORGI TSONEV ANGELOV*, MARIA STEFANOVA SAVOVA',
DRAGOMIRA VASILEVA BUHALOVA',
SNEZHANA DIMITROVA IVANOVA®, LIANA VASILEVA MILKOVA - TOMOVA'

1. Department of Nutrition and Tourism, Faculty of Economics, University of Food Technology, Plovdiv, Bulgaria
herr.angeloff@abv.bg

Abstract: The present study is focused on the research of recipes and technologies of
traditional recipes of ethnographic groups (Ruptzy, Tronky, Zagortsi), who inhabited
Strandzha, living in direct cultural and everyday contact. The aim is to enrich culinary
skills and to preserve national nutrition peculiarities. The development of current
technological schemes will be offered to almost adapt the old forgotten traditional for
strange Strandzha mountain cuisine recipes. The constant is the best of the literature data
and our own research by a survey method - the most formal is the creative interview with
elderly residents of Strandzha Nature Park. The collected information can be successfully
used for the development of culinary tourism and the opportunity to create new value-
added products.

Keywords: recipes, Strandzha cuisine, traditions, national nutrition peculiarities
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1. BbBegeHue

CTpaHpka e nnaHnHa CbXpaHwuna B 3emuTe
M B [YXOBHWTE CW MPOCTPaHCTBa HacNeAcTBOTO
Ha HAKONKO LUMBUAM3aUMKW. XenafjonetHata W
UCTOpWSA AaTvpa OT HOBO M MeLHOKaMeHHarta enoxu
(6 =3 xun. np. Xp.) [8].

B uctopuko-reorpa)cko  OTHOLLIEHME
CTpaHfXa e noyTu HerosHarta 3a aHTUYHUA CBAT
HapunyaHa e npes  BekoBeTe  TpaToH30C,
Canmmngecoc, MoHC ACTUMKYC, XEMUMOHT U
Mapopus [8].

3a HeCcTuXBaLLmTe MeXaynnemMeHHN
BpaXau, COMbCbUM M YyKan HawecTsus (I xun. np.
Xp.) roBOpAT OCTAHKUTE HAa MacuMBHUTE CTEHU Ha
[PEBHOTPAKMUIACKMTE KPENnocTU Ha TeputopusTa Ha
CtpaHgka - “I'onamoTo Kane” Kpaii ¢. Mnagexko,
“I'pagnweto” fo c. buarapu, TpyM Kpenoctn OKoso
c. bpoannoso, “lonamoTo rpaguile” krosanagHo
oT Manko TbpHOBO U apyru [8].

CTpaHZyKaHCKUs Kpaii ce HacensBa OT Tpu
eTHOrpaghckn rpynu — pynuy, TPOHKM 1 3aropuu. B
MPOAbL/DKEHME HA  CTONETVMS Te  KMBEAT B
HEeNnocpeACcTBEH KYNTYPHO-OMTOB KOHTaKT.

CTpaHpKaHckuTe (M3TOYHW) pynuu  ce
cumTaT 3a Hal-CTapoTo 6bArapcko HaceneHue B
tOromstouna Tpakua. W o AHec ToBa € Haid-
rongamara eTHorpacka rpyna, KOATo Mo penuruis,
KynTypa W HauuoHaiHW OCOGEHHOCTM  MoKa3Ba
obwHocT C pynuute B Pogonute. E3UKLT K
TpaguuuMTe U Ha [fBeTe OOLUHOCTM CTOAT MHOrO
67130 o cTapobbirapckuTe [8].

Crapute pyncku cenvwia B CTpaHiXa ca:
Pe3oBo, bbarapn, KoHgonoso, [pamaTnKOBO,
CnusapoBo, Manko TbpHOBO, BpbLunsH, 3Be3gel,
Crtounoso, bsna Boga, Kanoso, 3abepHOBO,
Busnua.

Pa3BMTOTO XMBOTHOBBACTBO, MOABMXKHOTO
OBLIEBBACTBO M MO-CNabo NNaHUHCKOTO 3eMefenvie
ca rnaBeH MOMWHBK Ha PYMCKOTO HaceneHue.
BTopn no 3HauyeHne NOMUHBLK 6MN0 FOPOAEncTBOTO
(ropsiHCTBO), PYAOAOOMBBLT U MPOU3BOACTBOTO Ha
[AbPBEHN BLIMLLA.

Cnep pynuute BTOpaTa MO rofieMuHa
eTHorpadcka rpyna B CTpaHXa ca TPOHKUTE, OT
,»TPOHKA” (Manko). TPOHKCKWUTE cena AHec ca
pasnosiokeHn B M/IaHMHCKATa YacT Ha o6wyHa
Cpeper, — MomuHa ubpkea, Pakud, Kuposo,
lonamo bykoso, MopHO 1 [lonHO AG6BLAKOBO M Ap.
Ha 3anag o6nactta o6xBaula cenata Mo ropHoOTo
TeyeHue Ha p. Pakuiicka 1 NPOAb/IKaBaia Ha tr 4o
NoseHrapg (gH. rp. Kvpknapenn B Typuus).
CouiectByBaT npoyysaHus [8], 4e p[o ronsma

creneH 6uTa, Kyntypata W HauuMOHaNHWTE
0COGEHHOCTM NPV TPOHKKWTE Ce ONPeSensaT oT cTapu
MpecesHUUM OT  3anagHuTe ObLArapckM  3emu
(KrocteHgmncko, Cohuiicko, IXTUMaHCKO)

NaBHMAT MOMWHBK HA TPOHKMTE OUN
3eMefenveTo, 3a KOeTo GnarompuatcTBaT W
reorpag)ckuTe ycnoBusi. BTopocTeneHHo 3HaueHue
IMann OBLIEBbACTBOTO M FOBEI0BbACTBOTO.

Mpepctasutenure Ha TpeTaTa
eTHorpadcka rpyna B CTpaHpka ca 3aropuuTe.
Te obuTaBaT CeBepHUTE 1 3anafHNTe OKpaiHWHW Ha
nnaHuHara - PaBHa ropa, Cpegeu, YepHomopel,
3ngaposo, PoceH. MHuoro wuscneposatenn [8]
cudTaT 3aropumte B Tpakus 3a  MU3MIACKM
npecenHuum ot CeBepom3TovHa bbirapus, KoeTto
MofcKasBa W eTumofiorMaTa Ha MPO3BULLETO
,3aropuyn” - gownute  u33ah  NnaHUHaTa.
MOMWHBKBLT Ce XapakTepusmpas C WHTEH3UBHO
3emefienve n aobpe pasBUTO HKMBOTHOBLACTBO
(roBefoBBLACTBO M OBLEBBACTBO). TOBa OMpesens n
CXOACTBOTO B  HAaLUVOH&IHUTE OCOGEHHOCTV B
XPaHeHeTo.

TeputopusTa Ha npupoaeH napk
CTpaHKa BK/IOYBA [BafleCeT W eAHO HacefeHu
mecTa (06bwmHa Manko TbpHOBO, MNO-rongmara
yacT OT 06LWmHa LlapeBo 1 Masika yacT oT 06LuHa
Mpumopcko) ¢ okosno 7000 gyLum HaceneHue [6].

B eTHorpag)cko OTHOLUEHME, HaceneHWeTo
OT TepuTopusTa Ha napka, MPUHAANEXW U3LAI0
KbM M3TOYHO-PYrcKaTa 06LLHOCT.

@®a3aHOBO € Ce/o pasnosioXkeHo B HOromstoyHara
yact Ha npupojeH napk CrpaHmKa.
AILMVHUCTPATMBHOTO My  PasfosiokeHVe e B
obwuHa Llapeso, o6nact bByprac. Cenoto e
PasnoNOXeHO  BbPXY  HEBWUCOKUTE  OTKPUTK
Bb3BULEHNA Ha CTpaHixa u MopeTo. Ha tor ot
cenoto MuHaeBa peka Opelluka, KOATO Cbbupa
BOAMTE CU C peKa Y3yHuyaupcka W [BeTe 3aefHo
obpasyBaT peka Kapaarauy. lNpe3 1922 roavHa B
AbpXaBHaTa MeCTHOCT Y3ypoBO Ce 3acefiBar
OexaHum oT W3touHa Tpakus.  AnekcaH4bp
Ctambonmniicky  pa3pellaBa OCHOBABaHETO  Ha
CenoTo, Kato TO Mosy4yasa MbpPBOTO CU OULNTHO
uvme —  Cramb6onoBO.  3apagu  rofisiMoTo
pasHoobpasve Ha MNTMUM B TepuTOpUUTE Ha
AHewHoTo ceno Ao 1921 roguHa MecTHOCTTa Cce
Hapuya ungank Xoposnap (nepcuiickn-neten). OT
1923 - 1950 rogvHa Cenoto e MpeKpPbLCTEHO Ha
Ypy30B0 (Ypy3 — oT rp. thasaH), a ot 1950 rogmHa
Mony4asa CerawHoOTO CU HavMeHoBaHWe Pa3aHOBO
[6, 7]. bBwurta, kynTypata W HauWOHaJHUTE
OCOGEHHOCTM Ha npecenHuuuTe 0T  W3TOYHA
Tpakvs  OKasBaT  CWIHO  BAWUAHWE  BbPXY
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CbBPEMEHHUTE XpaHUTENHN HaBuLY Ha
Hace/nieHMeTo OT TO3u pervoH [1, 4, 10].

Onpegenawo 3a KyIMHapHOTO pas3BUTUE Ha
MecHaTa KyXHs €, Ye MeCTHOTO Hace/leHVe cbyeTaBa
60raTCcTBOTO Ha MOPCKWM MPOAYKTW C NPOLYKTU OT
nnaHnHata. >XMBOTHOBBLACTBOTO WU 3eMefenveTo
Ab/r0 Bpeme ca OCHOBEH NMOMWHLK. Mopagu Tasu
NpUyMHa CTpaHKaHUM NPUIOTBAT ACTUSA KaKTo OT
puba pasnpocTpaHeHa B YepHOMOpPCKaTa akBaTopus
N CNagKoBOAHWTE 6aceilHn B pervoHa, Taka u OT
Meco OT [MBEY W [OMalHW >KMBOTHW. Hakou
aBTopu otbesssar [1, 3, 4], Ye B TpaAMUMOHHaTa
CTpaHKaHCKa KyXHA MOXKe Aja Ce HamepsT peLenTu
N TEXHONMOMMN KakTo OT Obarapcka HauuoHaiHa
KyXH$, Taka 1 OT rpbLKarta v Typckata. B ocHoBata
Ha pervoHasHata KyxHsi ca MpPecHW NpoAyKTn u
NoANpaBKu1 LOMaLLHO NPOM3BOACTBO. He nnncear u
rOpcKuTe rvbmn 1 Gunkn. TpaguLuMoHHaTa KyXHS e
30paBOC/IOBHA, KAaTO TMpPOLECHT MbpXeHe He e
XapakTepeH— NpeanoynTaT ce Kawu 1 SXHUA Unn
ACTVSA NPUTOTBEHW Ha Xap wan B cad. V3non3sar u
MHOTO ,,3e/IEHALUN™ — MPONETHN 3e/IeHYYLN, TboN,
nognpasku,  6WUNKW.  XapakTepHO e, e
CTpaHMpKaHUuM obuyaT fa ce XpaHAT OT obula
maHuWua, Kyna Win TaBa, KOeTo noAyepTasa
NPUHALNEXHOCT KbM 06LHOCTTa [3, 10, 11].

2. NpoyuBaHe

Lienta Ha npoy4ysaHeTo e fAa ce oborartu
nosHaHMeTo 3a Ky/IMHapHUTe YMeHUa Ha
HaceNeHWeTo B pervoHa W f[a Ce CbXpaHAT
HauWoHanHUTE  0COGeHOCTM B XpaHeHeTo.
Pa3paboTBaHETO Ha aKTyaHV TEXHOMOMMYHWN CXEMU
Mo  aBTEHTUYHWM  PELenTypHM  CbCTaBu  Lle
[ONnpuHece 3a  CbBPEMEHHOTO afanTupaHe Ha
cTapuTe 3abpaseHn TPaANLMOHHN 3a
CTpaHmXaHcKata KyxHs fctus.  [loyysaHeTo e
OCbLLECTEHO Ha 6asza NMTepaTypHU AaHHW W NO
MeTofa  Ha  MakCUMalHO  (hopManun3npaHo
CTPYKTYPMPAHOTO WHTEPBIO C Bb3PACTHU XXUTenu
Ha npupogeH napk CtpaHoxa.

CTpaHpKaHCKM TapaTop

MpurotBa ce OT OBYE W KO3 KUCENO
M/ISIKO,MPACHA  KpacTaBuLa, Haps3aHa Ha ApebHu
KybyeTa, YeCbH, NPECeH KOMbp M 3areyeHn Opexu.
XapakTepHO 3a TOBa fACTUE € W3MON3BaHeTO Ha
TPagULMOHHUTE 33 PerMoHa OBYe W KO3 KMUCENo
M/ISIKO, KOUTO oboraTasaT 61MoforyHo Taparopa, a
3areyeHNTe OpPEXOBM AL4KW MOBMLLIABAT HErosuTe
OpraHonenTU4HU Kadectsa [12].

Opue Koze
KIHCEno KHCEmo Kpactapint Toapaeky Opexat
MTAKO ALAKO
CMecBaMe IkpeirmHa 3amriaHe 180°C -5
odpadoTEa nin
CMecBaHe
¥
Toapade
T
Peamiapia
10-12°C

®dur. 2. TexHonornyHa cxema 3a NpPou3BOACTBOTO Ha
CTpaH>KaHcKM TapaTop
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CTtpaHgpkacka 606 Hopba ¢ ro.om

Moute B permoHa Ha CrTpaHpka ca
NONy/NSPHN CbCTaBKM Ha TPaAULMOHHUTE ACTUS.
TexHonornaTa Ha cTpaHgpkaHckaTa 606 4opba c
rbu e  Kknacmyecka.  CneyudumyHocTTa B
peLenTypHUs CbCTaB ca rbouTe, KOUTO AOMb/BaT
apoMaTHO — BKYCOBMS NMpodn Ha AcTueTo [12].

dur. 3. CTpaHgKaHcka 60.6 yopba ¢ room

ArHellKa LWKembe yopba — XapakTepHO 3a
pervioHa e KOHCyMauusTa Ha arHellKo, OBHELLKO,
APELUKO M KO3e Meco. ArHELLKOTO LUKeMbe npuaasa
crneumduyeH  apomaTHO-BKYcOB  npodun, u
KOHCWCTEHLMA Ha yopbaTa, KOUTO Ce pasnuyasar
OT nNpuroTBsHata OT TeNewko LkKembe. B
CTpaHfxa TpaguumoHO cynute U 4opbute ce
NPUroTBAT U NOLHACAT NO-rvCTH [17].

R\ VLT S

dur. 4. ArHelka Lkembe Yopba

CTpaHmKaHCcKa punbeHa yopba
XapakTepHa OCOGEHHOCT e ue, (uieTUpaHuTe
nanamyg, nedep M CKympus, 3aBUTM B
neprameHToBa  XapTusi,  MnpeaBapuTenHo  ce
obpabotBaT  TepMMyHO.  [lo6aBAT Cce  KbM

3e/leHYyKOBUSA BY/IbOH OT MOPKOBW, KapToK, NyK 1
uenuHa [16].

Manany Tedep Crympua

SemeHTyLH ITommpaepkit

v I
Tepeirma TIepeiriHa
odpadorka obpaboTka

] ¥

KoHTakTHO neviene — Bapene 03 —
300°C - 12 min 05 2C — 20 min
X
IoanpapsHe
¥
C'MecBaHe
v
Jompane
Pearmrzainma
63-65°C

®dur. 5. TexHonormyHa cxema 3a NPou3BOACTBOTO Ha
CTpaHpKaHcka pubeHa yopba

CTpaHpkaHcKa Tapama

Pnbata » pubHUTe cneunanuTeTM ca
XapakTepHW 3a PeruoHa, Kato Hanp. PpUGHUAT
Tapama Xxavieepa. [omallHO pa3buTUAT MpeceH
XaiBep ce MogHaca C Mb/HO3bPHET MeveH X156 ¢
po3mMapuiH [16].

dur. 6. CTpaHg>kaHcka Tapama xaiisep

Mnagexkn popym HAYKA, TEXHONOI NN, MHOBALWIW, BU3HEC — 2020, nponet
28 - 29 mai1 2020 roamHa, MNnosavie

60



CTpaH/kaHCKa KaBapma "CTpaHIKaHCKMAT AA0" NponsXoxia OT painoHa
MuneLko gnse 1 CBUHCKO KOHTPa une ce Ha CTtpaHmka. CTpaH[pKaHCKM [8[0 e MpecoBaH

,»,KaBapamcsat® ¢ NyK, YepBeHa yyLlKa u jomartu, CYpOBO-CYLLUEH MPOAYKT OT pa3fpo6eHO CBUHCKO
Mo Knacuyeckara TeXHOMorna 3a NpUroTeaHe Ha MECO W HaTypa/HXW MOAMNpaBKW, Hamb/HEHW B
Kasapma. CneumgunyHoTO 1 XapaKTepHoO 3a 06BMBKa OT ecTeCTBeH npou3xos (06MKHOBEHO
CTpaHpKaHCKaTa KaBapmMa e HaumnHa 1 Ha noHacsHe. CBUHCKM cToMmax). C TepMmuHa “"gsfo0" MeCTHOTO
MogHacs ce 3aBuTa B omneT. OCBeH 3a NOBMLLIABaHE HaceneHve B CTpaH/pKa 03Ha4aBa CBMHCKMA CTOMax
Ha 61on0rMyHaTa U XpaHuTenHaTa CTOMHOCT Ha (wkem6e). B TpaaMUMOHHATa peLenTa ce 13nos3sa
ACTVETO, OM/IETHLT MPUAABA U NO-Pa3INyeH n CTOMaxbT. pn MpPUroTBAHETO Ha CYPOBO-CYLLEHM
aTpakTMBeH Au3aiiH Ha 6nogoTo [18]. NPOAYKTM MoraTt fa ObfaT M3Mosi3BaHu u Apyru

4acTU OT KOPEMHUTE BbTPELUHOCTM Ha MpaceTo —
cnano 4epso (“6abata"), MUKOYHMS MEXYP WK
pebennTte  yepBa.  XapaKTepHWTe  MOAMPaBKM
ca uybpuua, CnafgbK YepBeH Munep, T YepBeH
\ M1Mnep nnn egpo HaKb/ILAHU CyLLEHN YePBEHW NOTU
YylKW ¥ 4epeH nunep. MpouechT Ha 3peeHe e
cneundguyeH ¥ npeMuMHaBa Mpe3 ABa OCHOBHU
| eTana: npecosaHe (0kono 10 gHu) n cyweHe (40-60

CTpaH[XaHCKO  KH(pTe Ha  ckapa
: MpuroTea ce OT arHellka W Tefellka KailmMa cMec
dwur. 7. CTpaHA)KaHCKa Kasapma 11 I_IO,CI,I'IpaBFI ce CbC CUTHO Hapﬂ3aHa I'IyKaHa
NI0Ta 4YyuwlKa, KOATa npuaaBa MMKaHTHa HOTKa.
XapaKTepHa HaLMoHaIHa 0CO6eHOCT e, e KIohTeTo
MMma NnnbHKa OT CUTHO HapA3aHW 3€NeHN CMOKUHW.
MofiHacsa ce ¢ MPeceH NyK OT rpaguHata U nyKaHu
NHOTN YyLIKK [18].

TTimeniko CRHHCKO % A P Tpaco
e KoHTpadiie TN o MLAKO
v v v v
Ibpeirsa MepeirHa CMecBaHe
obpaborka ofpadoTka
¥ v |
3agywagane 120 - 133 C Tbpikere 170 ©
i
Mompaesme |

v

Checpane

dur. 9. CTpaHA>KaHCKo Ko Te

Tompane

!

Peamizainia

63637 C

dur. 8 TexHONOrMYHa cxema 3a
Npon3BOACTBOTO Ha CTpaHa>KaHCKa KaBapma B OMNeT
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Temetsa ArHenma ThoTa enenn
Moampaskat
Ppapu papu YR CMORITHIL
CumecsaHe bpairom B |
odpadorka
CaMecaaHe
KOoHTAKTHO MetteHe 10 CTeMeH HA KV/IHAPHA FOTOBHOCT — 300°C

Jompane

Peamrsauma
63-65°C

dur. 10. TexHoNornyHa cxema 3a
Npou3BOACTBOTO HA CTpaHa>KaHcKa KiodTe

CTpaHKaHCKM Kayamak

XapakTepHa O0CO6GeHHOCT e, 4Ye npu NagHacsaHe
eflHaTta NO/OBMHA Ha Kayamaka Ce MopbcBa CbC
HaTPOLLUEHO CMpeHe, a [pyrata CbC 3ambpXeHWn ga
3M1aTUCTO CBUHCKM Ibpan. FACTUETO AOMbHUTENHO
Cce 3anuya ce BbB (hypHa npm Temnepatypa 200 -220
°C. Cnep goctvraHe Ha Ky/nmMHapHa roTOBHOCT, Ce
npbcBa ¢ YepseH nunep [17].

Hapesirmo Boda CoimcEn Pacturemo Cisietie epeer
IO TEpIL BEACTIO ) ey
& H " Gt
1) L ) !
Bapete 93 — JamepaBaHe 120 — 1350 C

95°C

Mogpesaane | |

¥

ToprceaHe

]
Meuene 150 - 200
“C =15 nun

!

Mophcrane

I

Hostpare

]

Pearmmainia

dur. 11. TexHonornyHa cxema 3a
MPOM3BOACTBOTO HA CTpaHA>KaHCKM Kayamak

BaknaBa cbC 3e/1eHM CMOKUHU

Haii- xapakTepHuAT 3a pervoHa nnog e
CMOKMHsATa. BaknaBata CbC 3€/1€HM CMOKMHMK Ce
npuroTBs KaTo BuTa 6aHuUa. MbHKAaTa e 0T opexu
MW TbHKO Hapsi3aHW 3e/eHN  CMOKWMHM  OT
NpeABapuTEIHO NMPUrOTBEHO CMafKo. 3annBa Ce CbC
3axapeH Cupon, CMeceH C MaJKo OT cupona oT
CNagKoTo OT 3eNeHN CMOKMHW. TpaguumMoHHO
baknaBata Ce nogHaca MO MNpasHULUM C bCTO
ropuvBO Kaghe NPMroTBEHO Ha [AKe3Be B CbCTaBa Ha
KOEeTO UMma nebnebus [16].

®ur. 12. CTpaHa>KaHcKa 6aknasa CbC 3eNeHU
CMOKMHM

Xnsa6

BaxHa pons B 6UTa U XpaHeHETO umMa
XNA6bT. ,,Hall — BKYCHMAT X196 e cnogeneHusaT"
[14]. BegHbX B cegmuuaTa, CEMECTBOTO Ha
Mapua n Kpacummp Cnabakosu, CbC COBCTBEHU
cpefcTBa Kynysa X116 0T MecHaTa (hypHa B LiapeBo
N TO Crofenst C BCUYKW XUTEIM U TOCTU Ha Ceno
®a3zaHoBO. Bce oule e UCTVHA 33 MECHUTE XUTENu
norosopkata- ,Hwko/ He e no-ronaM  OT
xnsa6a“ [11, 14, 15].
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3. 3aK/1oyeHune

Bbnarapute 0T CTpaHIKaHCKMA Kpain ca
Cb3janM npe3 BeKOBeTe CcaMObGUTHa HapogHa
Kyntypa. CBOI1 HENOBTOPMM apomaT 1 BKYC Mma M
KYXHAITA, OPraHM4YHO CBbp3aHa C TPaAMLUOHHUSA
MOMMHBK W UANOCTHMS HAaYMH Ha XKMBOT. Peuentute
Ha CTpaHpKaHCKaTa HapoaHa KYXHS CbabpyKart
OMuTa Ha Xopara, >XMBeeLwy B TO3WN PErnoH B Kpas
Ha XIX ”n Havanoto Ha XX BeK. [11aHUHCKUAT
XapakTep Ha ToBa MACTO, MPeCeYeHO OT MHOIO PeKu
n 61M30CTTa Ha MOPETO, OMpeaensT OCHOBHMUTE
CYPOBUHYU oT peuenTypHus CbCTas Ha
TPaAMUMOHHMTE SACTMA  OT  TO3M pernoH. B
CrpaHfka ce e 3anasu/o JOMaLIHOTO CTOMAaHCTBO,
KOETO  OCUTypsiBa  >KUBOTUHCKM NPOAYKTH,
npefiHa3Ha4YeHN 3a XpaHa, KakTo M COBGCTBEHM
3e/leHYyUn, NI0A0BE, AAKN U NOANPAaBKMN.

Mpay4BaHeTo Ha HaLWOHa HaTa,
PErvoHanHa KyxHsi e C/IOXeH U KOM/IEKCEH NPoLec,

KOWTO M3NCKBA  3a4b/IOOYEHN MO3HAHWA  Ha
MEeCTHWTe Tpaguuuu, obuyan, HpaBW, KakTo WU
XPaHWUTENHTe npeanoYnTaHns. 3anucaHuTe
TPagUUMOHHM  peuenTm  OT  perMoHa u

pa3pa60TeHV|Te TEXHOMOMNYHN CXEMU NMaT 3a Len
oboratsBaHe Ha 6aszaTa JaHHN N CbXpaHABaHE Ha
KYNMHapHUTE Tpagnunmnte KaTto YacTt oT
HaUuWOHa/IHUTE 0CO6EHHOCTU Ha PETNOHa.
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NMPNNOXEHNE HA PACTUTEJIEH
BVNOCOPBEHT OT PHYSALIS PIRUVIANA L. 3A
OTCTPAHABAHE HA MEAHUV NOHW OT
BOAHW PASTBOPU

MWJTEHA HNKONOBA, LUBETKO NMPOKOIMNOB*, TAHA NIBAHOBA, JOHKA TAHEBA,
BEHEJ/IMHA MOTOBA

YHuBEPCUTET NO XPaHUTENHN TexHonorum - Mnoeaws
milena_nikolova86@abv.bg, tsvetko_prokopov@abv.bg, tantonieva@mail.bg,
don_taneva@abv.bg, vpopova2000@abv.bg

Pe3stome: B HacTOAWOTO n3cneaBaHe ca NpPoOBELEHN eKCNepuMeHTU 3a yCTaHOBABaHe Ha
eheKTMBHOCTTA Ha OcTaTbK (Mtocnn) OT M3M0A3BaHeTO M npepaboTkaTa Ha nnoga
tuzanuc (Physalis piruviana L.), kaTO /NeCHO AOCTbMEH U eBTWUH 6GMOCOPOEHT 3a
0TCTpaHaBaHe Ha MegHu iouu (II) OT BOAHW Pa3TBOPU. YCTAHOBEHO € BAMAHMETO Ha
HSIKOW OCHOBHM (haKTOpW BbPXY Mpoueca Ha 6uocopbums. MakcumanHa cTeneH Ha
n3BnMyaHe Ha meTana (90,5+0,1%) ce nonyyaBa Mpu HavanHa KoHueHTpauma Ha Cu(ll)
MoHn B pasTsBopa 100 mg/dm?®; pH = 4,0; konmuecTBO 6rocopbeHT 2 g/dm?®; Bpeme 3a
KOHTakT 60 min, TemnepaTypa 25'C W WHTEH3VBHOCT Ha pasbbpksaHe 200 rpm.
MogenmpaHeTO Ha eKCrnepuMeHTAaHO MofnyyeHaTa afcopbLyoHHa N30Tepma nokKassa, ye
Mogena Ha JlaHrmioMp onucea afeKBaTHO ONMMTHUTe pesynTaTu (R? = 0,999).
YcTaHoBeHaTa BMCOKA CTOWHOCT Ha MakKCUMaiHWS afcop6umoHeH KanaunTeT (Qmax =
71,94 mg/g) e HAMKaATOpP 3a MHOMO J06pa ed)eKTMBHOCT Ha OpallHOTO OT /Cny Ha
thmsanmc no oTHoweHNe Ha bruocopbumaTa Ha Cu(ll) MoHM 0T BOAHM pa3TBOPM.

Kno4uoBm gymun: MeaHW OHW, 0 TCTpaHsiBaHe, BOAW, (husannc, ocTaTbLy, bruocopbums

USE OF PLANT BIOSORBENT FROM PHYSALIS
PIRUVIANA L. FOR REMOVAL OF COPPER (I1)
IONS FROM AQUEOUS SOLUTIONS

MILENA NIKOLOVA, TSVETKO PROKOPOV*, TANYA IVANOVA, DONKA TANEVA,
VENELINA POPOVA

University of Food Technologies — Plovdiv, Bulgaria
milena_nikolova86@abv.bg, tsvetko_prokopov@abv.bg, tantonieva@mail.bg,
don_taneva@abv.bg, vpopova2000@abv.bg

Abstract: In this study were carried out experiments for examine the performance of the
residue (husks) obtained after using or processing of Cape gooseberry fruits (Physalis
piruviana L.) as available and cheap biosorbent for removal of the Cu(ll) ions from
aqueous solutions. Influence of some basic factors on biosorption process was established.
The maximum removal efficiency of the metal (90,5+0,1%) was reached at initial Cu(ll)
concentration 100 mg/dm?® pH = 4,0; biosorbent dose 2 g/dm®; contact time 60 min,
temperature 25°C and agitation speed 200 rpm. Modelling of the experimental obtained
adsorption isotherm indicated that the Langmuir model fitted very well equilibrium data
(R? = 0,999). The high value determined for the maximum adsorption capacity (Qmax =
71,94 mg/g) is indicator for very good effectiveness of Cape gooseberry husks’ powder for
biosorption of the Cu(ll) ions from aqueous solutions.

Key words: copper, removal, water, Cape gooseberry, residues, biosorption
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1. BuBegeHune

3amMbpcsABaHETO Ha OKo/jHaTa cpega ¢
TEXKU METa/IN € efiUH OT CEPUO3HUTE CbBPEMEHHM

eKonormyHn  npobnemun.  MsnyckaHeto  Ha
3aMbpPCeHM € TeXKM MeTanu  MPOMULLIEHN
OTMagb4yHX  BOAM  BbB  BOAONPUEMHULMTE

npeLCcTaB/ifBa OrpoMHa 3arsiaxa 3a eKocucTeMuTe un
06LLecTBEHOTO 34pase [1-5].

MeaTta e efnH OT LUMPOKO M3MOM3BaHNUTE
MeTa/M B MpakTuKata M eCTeCTBEHO Ce cpella B
OKO/iHaTa cpefa. [okasaHo e, Ye HaTpynBaHeTo Ha
Cu(ll) ioHM B YOBELUKOTO TANI0 MOXe Aa NPUYNHU
pasfiMyHN 3a60M15BaHNS U TOKCUYHM edekTn. Vma
MHOXECTBO peaiHV 1 MOTEHLMaTHW U3TOYHULM Ha
3ambpcsBaHe ¢ med. ETo 3awlo, 3a ga ce Hamanat
PUCKOBETE 3a OKO/MHAaTa cpeja W 34paBeTo Ha
XopaTa, 3ambpceHute ¢ Cu(ll) noHn Boawn, TpsbBa
fJa Ce TNPeynucTaT npeau M3NyckaHeTo MM B
OKofHaTa cpeja [6-10].

MpunoXxxeHneTo Ha pacTuUTeHM
6rocopbeHTN 3a MpeyncTBaHe Ha BOAW OT TEXKU
MeTaM WU MUTMEHTM e OT 0CO6eH WHTepec npes
nocnegHWTe roAMHW. PacTUTenHWUTe 61OCOPOEHTM
ca JIeCHOAOCTBMHKW, MMaT HWUCKA LeHa, BUCOKa
epeKTMBHOCT,  flecHa  GuopasrpaguMmoct U
6e30MacHOCT OT efjHa CTpaHa, a OT jgpyra Tesu
NMTHOLLENYNIO3HN MaTepuasivi BK/KOYBAT B CbCTaBa
CY roNnsm 6poVi (DYHKUMOHANHW Tpynu, KOMTO uMat
CMOCOBHOCT Aa CBbP3BaT TEXKUTE MeTann. bbp3oTo
pasBUTME Ha XpaHuTeNHaTa MHAYCTPUA LOnpuHacs
3a 1306Wve OT pacTUTESIHX OTMagbuUM, KOUTO OT
CBOSI CTpaHa NpeAcTaB/sBaT CEPUO3eH eKOMOrnYeH
npobneM. YCTaHOBEHO e, 4Ye pacTUTESHUTE
OTnagbumM Kato ctebna, Yepynku, SOCNU, KOpu u
Op., MpuTexasaT CrnocobHocTTa fa ajcopbupar
TEXKW MeTanu OT BOAHM pasteopu [1-3, 10-14].

3a Ouocopbums Ha megHu KoHm (I1) ot
BOZAHW pa3TBOPU € M3Mos3BaHa pasinyHa bromaca,
KaTo MUKPOOTaHWU3MK, CENICKOCTOMAHCKN OTNagbLm
1 CcTpaHu4YHK npoaykTy [1, 10, 15-18].

MnogbT oT pacTeHneTo Physalis piruviana
L. ce u3non3Ba Kato Aekopaums Ha ACTus, canartu,
Jieceptu, TOPTH, a CbLLO NpeAcTaBsBa NoAX0AALA
CypoBMHa  3a  MNPOM3BOACTBO  HA  COKOBe,
KOH(UTIOPWN, [KEMOBE, CYLUEHW MNJIOL0BE U ApYyru
NPOAYKTW, MOpagn CbAbpXKawmute ce B Hero
O6MONOTMYHO aKTMBHM BelllecTBa. CTebnata Ha
pacTeHVETO M Yalwkara (nocrara), KOMTO ocTasar
cnef v3non3saHeTo Wy npepaboTkata Ha Naoja,
06pa3yBaT rofiiMo Kosm4ecTBo oTnagbk [19-21].

B Hawe npeguwHO  w3cnedBaHe e
YCTaHOBEHA Bb3MOXHOCTTA 32 MPUIOXKEHVE Ha
ctebnara n ILOCNUTE Ha PacTEHNETO (hm3ainuc, Kato
6rocopbeHTK 3a oTcTpaHsBaHe Ha Cr (V1) oT BogHK
pasteopu [3].

B  nwutepaTypata  HAMA  fJaHHM 32
NPUIOXEHNETO Ha OCTaTbuyM OT (M3aIMC KaTo

pactuTeneH 6uocopbeHT 3a oTcTpaHsaBaHe Ha Cu(ll)
ioHM OT BOAHM pa3TBopW. ETO 3awio, uenta Ha
HaCTOALOTO M3CNneiBaHe e fa Ce YCTaHOBU
e(beKTMBHOCTTA HA  OcCTaTbk  (mocnu)  OT
13N0MI3BaHETO M MpepaboTkata Ha nnoga usanmc
KaTo 61oCOpOeHT 3a oTcTpaHsaBaHe Ha Cu(ll) ioHK
OT BOJHW pa3TBOPMU.

2. Matepuanu n MeToau

2.1. MopgrotoBKa Ha 6uocopbeHTa

3a uenuTe Ha WM3CNeABaHETO € U3M0M3BaHO
OpallHO, MOMy4eHO OT OCTaTbK (ntocnu) oOT
M3NON3BaHeTO M mpepaboTkata Ha nnoga usanmc
(nnogoBeTe ca 3aKyneHW OT MeCTEH CyrnepMapkeT,
BHOC OT Konymbus) upe3 WHAMBWAYaSHO PbBYHO
OTCTpaHsBaHe Ha M/I0A0BeTe, Haps3BaHe, CyLleHe
(40°C), cmunaHe (Bosch MKM 6003, MepmaHust) 1
npecsBaHe npe3 71ab0paToOPHO CUTO C pasmep Ha
oteopute 1,0 mm. T[lonyyeHnAT OMOCOPOEHT e
CbXpaHsiBaH B HaWIOHOBWM MNAMK4YeTa, NpU cTaiHa
Temneparypa [2, 3].

2.2. MposexpaaHe Ha 6buocopbumsaTa

Mpy BCUYKN €KCMEepUMEHTU € W3MO0N3BaH
nsxopeH pasteop Ha CuSO.x5H,0 (Merck) c
KOHLieHTpaLwmsa 1000 mg/dm?® Cu(ll). OT usxogHWAT
pa3TBoOp Ca NoslyyeHn paboTHW Pa3TBOPU C XKenaHa
KOHLIEHTpaLMs Ha MefHN MOHWN Ype3 paspexxaaHe
pgectmnupaHa Boga. CroliHocTuTe Ha pH ca
KopurvpaHu ype3 npubassHe Ha 0,1 M pa3TBop Ha
HCI wm 0,1 M pastBop Ha NaOH. Bcuukm
13M0/13BaHN XUMMUKaIK ca ¢ Knacugukaums p.a. [1,
2,10, 18].

BuocopbuusTa e nposexgaHa B 250 cm®
CTbKMeHa eprneHmaliepoBa konba cbc 100 cm®
pastBop Ha Cu(ll), B cTaTMyHu ycnosms, npw
pasnnMyHn cToinHocTn Ha pH (2,0; 3,0; 4,0 n 5,0),
KOMM4eCcTBO Ha npubaseHns 6uocopbeHT (1,0; 2,0;
3,0 1 4,0 g/dm®), Bpeme 3a KOHTaKT (0-90 min) u
pa3fiMyHa HayasHa KOHLUEHTpauus Ha MefHuUTe
MoHu (10, 20, 40, 80 u 100 mg/dm?®). Bcuuku
ONMUTK ca MpPOoBeXAaHW Npu cTaliHa TemnepaTypa
25,0+0,5°C © HenpekbcHATO pa3bbpKBaHe 4pe3
MarHuTHa Gbpkanka (200 rpm), onpegeneHn 4pes
npegaputenHn npobu. Cnep  fJocThraHe Ha
paBHOBecue, pas3TBOPbLT Ce OTAeNs OT copbeHTa
ypes BakyyMHO dunTpyBaHe (MN640) n ce
onpefens  paBHOBeCHaTa  KOHLEHTpauusi  Ha
meaHuTe iMonu [1, 2, 10, 18].

CoabpkaHveto Ha Cu(ll) B uscnegsaHute
pa3TBopu npean u cneg uocopbums e onpeaeneHo
CNEKTPOOTOMETPUYHO € U3MO0M3BaHE  Ha
cnekTpothotomeTbp NOVA-60, Merk KGaA, npu
Ob/DKUMHA Ha BbjHata 600 nm, upe3 peakuus ¢
KynpU30H, OM1CcaHo B Halla NpeAuvLLHa ny6nnkaumus
[10].

Mnagexku opym HAYKA, TEXHONOT NN, NHOBALUIMW, BU3SHEC - 2020, nponeT
28 - 29 mai1 2020 roamHa, MNnosavie

65



B ycnoBusi Ha yCTaHOBEHO paBHOBECME Ha
cucTemarta e onpepaeneH PaBHOBECHMSAT
afcopbumoHeH KanauuTeT (ge, mg/g) no popmynara
[1, 2, 10, 18]:

_C0-Cey (1)
m

KbaeTo: Cy — HayanHa M KpaiHa KOHLEHTpauus Ha

Cu(ll) iionn B pasTBopa, mg/dm®;

Ce — paBHOBeCHa KoHLUeHTpauusa Ha Cu(ll)
/ioHn B pa3TBOpa, mg/dm?;

V — 06em Ha pa3TBopa, dm?;

m — Maca Ha 61uocop6eHTa, g.

CTeneHTa Ha MW3B/AMYaHe Ha MeTasa OT
BogHua pasteop (RE, %) e onpegeneHa no
thopmynara [1, 2, 10, 18]:

C, -C,

RE = ———=.100 2
c @

Qe

2.3. MogenupaHe Ha paBHOBecHarTa
afcopObumoHHa notepma

3a  nocTposBaHe  Ha  paBHOBecHaTa
afcop6LuMOoHHa 1U30Tepma ca NpoBefeHn OnuTy Npu
CTaTM4HW  YCNOBMSA,  CTallHa  Temnepatypa
25,0+0,5°C, Bpeme 3a KOHTaKT Mexay 61uocop6eHTa
1 pasteopa 180 min 1 HenpekbCHATO pa3bbpKBaHe
ype3 MarHWTHa Obpkaika (200 rpm). B
epneHMaliepoBu Konbu ot 250 cm® ce NOCTaBAT Mo
100 cm® BogeH pa3TBOp ChC ChAbpkaHue Ha Cu(ll)
oT 10 go 100 mg/dm®. KbM Taka moaroTBeHuTe
pa3TBopu ce npmbassaT 0,2 g oT 6uocopbeHTa. Cneg
[OCTWraHe Ha paBHOBECHO CbCTOSHWE, Pa3TBOPBT Ce
(untpysa M Cce  OMpedens  paBHOBEeCHaTa
KOHLEHTpaums Ha MeTanHuTe ioHu [3, 10, 18, 22].

3a MogenvpaHe Ha  eKCrepuMeHTasHO
nonyyeHata M30TepMa Ca M3MON3BaHU SIMHEAHU
(hOPMM Ha eMMUPUYHNUTE MOZENN Ha J1aHrMoump ©
®poHANX, OMUCaHW B HalM  MPeAULIHN
ny6nukaumm. CTOMHOCTWTE Ha KOHCTaHTUTE B
mMofenmTte  ca  ONpefeNieHn  4ype3  JIMHeeH
perpecuoHeH aHanus [3, 10, 18, 22].

2.4. CtaTucTnyecka obpaboTka
BCUYKM eKcnepuMeHTW ca NpoBeAeHn npu

TPUKPaTHO ~ MOBTOpPeHWe.  PesynTtatute  ca
MPeACTaBeHW  KaTo  CpeaHU  CToiHocTM.  3a
cTaTucTMyecka 06paboTKa Ha  JaHHUTEe  ca

n3nonssaHn ANOVA un Duncan’s Multiple Range
Test npu HMBO Ha gosepue 95 % (p < 0,05).

3. Pe3yntaTtun n guckKycus

XapakTepuctukata  Ha  W3CneABaHus
6rocopbeHT 4ypes FT-IR aHa/M3 nokasea, 4e
OpallHOTO OT /OCAM  Ha  (M3aINC  ChAbPXKA
MHOXeCTBO  (DYHKLMOHA/IHM  Tpynu, KOMUTO ca
CMoco6HM fa CBbp3BaT MeTasHN MoHw [3].

[lokasaHo e, u4e BbpXy CTeneHTa Ha
U3B/IMYAHE Ha TEXKUTE MeTa/ OT BOAHW pPa3TBOpU
ype3 aAcopbupaHeTo UM  BbPXY PACTUTENHU
GrocopbeHTH BNAAT peanua (akTopu, kato pH Ha
cpefara, KOMMYecTBO Ha buocopbeHTa, HavanHaTa
KOHLieHTpaums Ha MeTana B pa3TBOpa, BPEMETO 3a
KOHTaKT  Mexpgy 6uocopbeHTa K copbaTa,
TemnepaTypata WM CKOpoCTTa Ha pa3bbpkBaHe Ha
cuctemara [2-10, 12-18].

Ha ®ur. 1 e npeactaBeHo BIMAHMETO Ha pH
BbpXy 6uocop6bumsta Ha Cu(ll) ioHn OT BOAEH
pasTBOP C MOMOLLTA Ha M3cnefBaHUs 61OCOPGEHT.
OT (wurypata fICHO Ce BWXAa, Ye MakCUMasHa
CTEMeH Ha W3B/MYaHe Ha MeTasa ce MocTura npu
pH = 4.0. NMogobHn pe3ynTatun ca LOKNajBaHN U B
Apyru uscnefsaHms BbpXxy buocopbumsaTa Ha Cu(ll)
iOHM OT BOAHU pa3Teopw [15, 18].

80

70 A

pH

®ur. 1. BamsaHue Ha pH Bbpxy cTeneHTa Ha
n3snmyaHe Ha Cu(ll) ioHn oT BofeH
pa3TBop C 6palLHO OT Ntocnu Ha dmsanuc
(HavanHa KoHUeHTpauma Ha meTana 10
mg/dm?, KonnuecTBo 61ocopbeHT 1 g/dm’,
BpeMe 3a KOHTakT 60 min, 25 C, 200 rpm)

Pesynrtatute 3a B/IMSIHWETO Ha
KO/IMYECTBOTO  M3M0M3BaH  OMOCOP6GEHT  BbPXY
CTeneHTa Ha W3BAMYaHe Ha MeTasla OT BOJAEH
pa3TBoOp ca nokasaHu Ha dur. 2. C yBenmyaBaHe
KOMM4ecTBOTO Ha GuocopbeHTa oT 1,0 Ha 2 g/dm‘"’,
CTeneHTa Ha U3B/IMYaHe Ha MeTasia PsA3KO HapacTea
oT 66,5% pno 86,0%. ToBa MOXe Aa ce 06SICHU C
yBe/MyeHata  KOHTakKTHa  MOBBPXHOCT  Ha
6uocopbeHTa M HaIMYMETO Ha NO-ronsam 6poi
aKTMBHW Tpynn 3a CBbp3BaHe Ha MefHWUTE MOHW.
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N3non3gaHeTo  Ha  MO-TONSAMO  KO/MYECTBO
6uocopbeHT Hag 2 g/dm® obaue He BOoaM A0
CTaTUCTUYECKN 3HAYMMO yBe/NMyaBaHe Ha CTeneHTa
Ha W3BMMYaHE Ha MeTana, Nopagn Bb3MOXHO
arpervpaHe Ha yactuumte Ha 6buomacata. OT gpyra
cTpaHa npW YyBelMYaBaHe KOMMYECTBOTO  Ha
6rocopbeHTa [0 M3BECTHa CTeneH Ce Hapyllasa
MaconpeMnHaBaHETO Ha MeTaHUTE WOHU OT
TeyHaTa KbM TBbpAaTa (pasza Ha cuctemara [2, 9, 15-
18, 22, 23].

90

85 1

80

RE, %

75 1

70 +

65 T T T T

0 1 2 3 4 5
Konnyectso 6uocopbeHT, g/dm3

dur. 2. BamsHve Ha KONMYecTBOTO 61ocopbeHT
BbpXYy cTeneHTa Ha ussmyaHe Ha Cu(ll)
/iOHW OT BOJEH pa3TBop C 6pallHo 0T
nrocnu Ha gmsannc (pH = 4.0, HavanHa
KOHLiEHTpaLma Ha MeTana 10 mg/dm?,
BpeMe 3a KOHTakT 60 min, 25 C, 200 rpm)

Ha ®wur. 3 e npeacTaBeHO BUAHWETO Ha
BPEMETO 32 KOHTAaKT  MeXay  W3Mon3BaHus
6rocopbeHT KW copbaTta BbPXY CTerneHTa Ha
n3eamyaHe Ha Cu(ll) WoHu OT BOfeH pa3TBOP.
Pesyntatute o1 dur. 3 nokassaT, HayaHa (asa Ha
PSA3KO HapacTBaHe Ha CTereHTa Ha W3B/MYaHe Ha
MmeTana npe3 nbpeuTe 20 min oT 6GuocopbumsTa,
nocnefBaHo OT MNaBHO YBE/IMYeHVe, 40 LOCTUraHe
Ha paBHOBecve. BpemeTo 3a gocTuraHe CbCTOsSIHWE
Ha paBHoBecue e 60 min. ogo6HO sBNeHWe e
YCTaHOBEHO M B Apyru uscnegganus [10, 15, 17, 18,
27].

Ha ®wur. 4 ca npeacraseHy pesynrtaty 3a
B/IMAAHWETO Ha HaYa/IHaTa KOHLEHTpauua Ha MeTana
BbPXY npoLeca Ha 6uocopbums. MosuLwaBaHETO Ha
HavasiHaTa KOHLEHTpaumus BOAM [0 HapacTBaHe Ha
CTeMeHTa Ha M3B/MYaHe Ha MeAHUTE NOHW. Hai-
ronsma crteneH Ha wu3BamyaHe (90,5 %) e
yCTaHOBEHa MpPU HayanHa KoHueHTpauua Ha Cu(ll)

MoHn 100 mg/dm®. Tlogo6HM pesyntatm ca
[OKNaf|BaHN 1 B Apyro ncneasae [28].

100
90
80
70
60
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40
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10

0 T T T T

0 20 40 60 80 100
t, min

RE, %

dur. 3. BansiHue Ha BPeMeTO 3a KOHTaKT (t,min)
BbPXY CTeneHTa Ha ussnyare Ha Cu(ll)
iOHW OT BOAEH pa3TBop C 6paLlHo 0T
nocnu Ha gusannc (pH = 4.0, KonmuecTBo
6rocopbeHT 2 g/dm?, HauanHa
KOHLIeHTpaLya Ha MeTana 10 mg/dm?,
25°C, 200 rpm)

91
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RE, %
&

87 1

86

85

0 100 20 30 40 50 60 70 80 9 100 110 120
Co, mg/dm3
dur. 4. BanaHne Ha HavyanHaTa KOHUEHTpaunsa Ha
meTana (Co) BbpXy CTeneHTa Ha
n3snmyaHe Ha Cu(ll) iioHn oT BofeH
pas3TBOp C 6paLlHO OT Nocnu Ha rsanc
(pH = 4.0, k0MM4ecTBO GUOCOPOEHT 2

g/dm?, Bpeme 3a KoHTakT 60 min, 25°C,
200 rpm)

W3cnepBaHeTo Ha afncopoLMOoHHNTE
M30TEPMM NPU PaBHOBECHW YCMOBMA € B OCHOBaTa
Ha OLEeHsIBaHe Ha MNPWIOXKMMOCTTa Ha npoleca
B1ocop6LMsA Ha TEXKM MeTan OT BOAHU Pa3TBOPW.
AnCOp6LUMOHHOTO — paBHOBECME Ce OonucBa €
ypaBHEHWe Ha U30TepMa, YMIATO MapameTpu
13pas3sBaT NOBbPXHOCTHUTE CBOMCTBA M auHUTETa
Ha 6uocopbeHTa Npu onpejeneHa TemnepaTypa u
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pH. ETo 3aulo, MOZeNnvpaHeTo Ha
eKCMepuMeHTa/IHO  MoflydeHaTa  afcopOuMoHHa
n3oTepMa nomara 3a e)eKTVBHOTO MPOEKTMPaHe Ha
Cop6UMOHHUTE cucTemm [18, 22, 24, 25, 26].
Pesyntatte OT MOLENMPAHETO HA OMUTHO
nosyyeHara acopbumMoHHa n3oTepma 3a
6rocopbums Ha Cu(ll) ioHM OT BOLEH pa3TBOp Upe3
OpallHO OT MIKOCMKM Ha (hM3aInC ca NpeLCcTaBeHn Ha
dur. 5 n dur. 6, a nonyyeHUTe CTOMHOCTM 3a
napameTpuTe Ha MPWUIOXKeHUTe Mogenu B Tabnuua

y =1,199x + 0,4467
R® = 09965

0 02 04 0,6 08 1 12
LgCe

dwur. 5. JinHeanusupaH mogen Ha ®ponHAmX 3a
6uocopbuws Ha Cu(ll) ioHn 0T BoAeH
pa3TBOP C 6palLHO OT Ntocnu Ha hmsannc
(pH = 4.0, K0MYeCTBO GUOCOPOEHT 2
g/dm?, Bpeme 3a KoHTakT 180 min, 25 C,

200 rpm)
025
02 -
015 -
(<5
g
—
01 - y = 0,3436x - 0,0139
R? = 0,9994
0,05 -
O T T T
0 02 04 06 08

1/Ce

dur. 6. JinHeannsupaH mogen Ha SlaHrmiounp 3a
6uocopbuys Ha Cu(ll) ioHn 0T BoAeH
pa3TBOp C 6palLHO OT NtocnK Ha hmsannc
(pH = 4.0, K0OMYeCTBO GUOCOPOEHT 2
g/dm?, Bpeme 3a KoHTakT 180 min, 25 C,
200 rpm)

CTONHOCTUTE Ha MOJENHWTE napamMeTpu oT
Tabnuua 1 nokasear, ye 1 ABaTa Mofena onuceaT
afleKBaTHO eKCMnepuMeHTAIHUTE JaHHM 3a mpoLeca
Ha 6uocopbums Ha MeaHUTe MOHW OT BOAEH
pasTBOp C OpalHO OT /ilocnKM Ha  (usanuc.

KoethmumeHTLT Ha geTepMuHaums R? 3a Mogena Ha
JaHrmioonp e Masiko No-BMCOK OT TO3X 3a MOJena Ha
®poriHgmx. MogobHM pe3ynTaTi ca LOKNaABaHN 1
npu gpyru nscnefsanus [3, 9, 10].

Ta6bnmua 1. CTOWHOCTW HAa MOAENHN
napameTpu 3a 6rocopbums Ha Cu(ll)
/iOHW OT BOAEH pa3TBOP C 6paLlHO 0T
NHoCnK Ha gmsannc

Mogen Ha JlaHrmionp Mogen Ha ®poliHaNNX

Umax, | KL, R® Ke 1/n R?
mg/g | dm®mg

71,94 | 0,04 0,999 | 280 1,20 0,997

WM3uncneHnte CTOMHOCTM Ha (hakTopa Ha
pasgensHe (Ry) ca mexay 0 1M 1, KOeTO CbLO €
WHOMKATOP 33 NpOTMYaHe Ha  MOAXOAALA
6rocop6uums, onncaHa No mogena Ha JSlaHrmoup [3,
9, 10, 22, 24, 25].

CToiHOCTTa Ha MaKCUMaTHUAT
aficopbUMOHEeH KanauuTeT onpejeneHa rno Mojena
Ha JlaHrmomp (Qmax = 71,94 mg/g) nokassa, ue
OpaLlHOTO OT /IKOCMM Ha (Pr3annC NpUTEXasa MHOMO
Ao6bp noTeHuman 3a 6uocop6ums Ha Cu(ll) oHK
oT BOAHWM pastBopu (Tabn. 1). 3a cpaBHeHUe
yCTaHOBEHUTE MaKCUMasHK aficopObLUMOHHN
KanauuTteTn 3a 6uocopbums Ha Cu(ll) noHn ot
BOAHW pa3TBOpM Ha OpawHo oT cTebna Ha
TONUHamOyp, XUMWUYECKU TpeTupaH OTnagbk oOT
JAomatu, oTnagbK OT Yald, MoauduLMpaHn Opr3oBu
nocnu, ochopunmpaHy oTnagbLm OT MOPTOKaIN,
Bogopacin Durvillaea potatorum, o6enkn ot
KpOMWA NTYK 1 06eNKy OT YeCbH Ca CbOTBETHO 8,55
mg/g, 34,48 mg/g, 48,00 mg/g, 29,00 mg/g, 67,35
mg/g, 76,88 mg/g, 80,60 mg/g 1 76,30 mg/g [9, 18,
24, 29].

4. 3aKtoyeHune

Pesyntatute OT MpoBeAeHOTO MW3CnensaHe
nokaseat, Ye 6palHOTO OT /OCNU Ha (huU3anmc
(Physalis piruviana L.) moxe ycrnewHo w
eeKTBHO fja Ce npunara Karo SIECHO [OCTBIEH W
eBTMH 61oCcop6eHT 3a oTcTpaHsBaHe Ha Cu(ll) MoHK
OT BOLHW pa3TBopW. MakcumasiHa CTeneH Ha
n3pnmyaHe Ha metana (90,5+0,1%) ce nonyvasa
MPpU HayanHa KoHUeHTpauus Ha Cu(ll) oHu B
pasteopa 100 mg/dm®, pH = 4,0; KonnuecTso
6rocop6eHT 2 g/dm®; Bpeme 3a KOHTakT 60 min,
Temnepatypa 25C M WHTEH3MBHOCT  Ha
pas6bpkBaHe 200 rpm. [IpoBeAeHUAT MHEeH
PEerpecMoHeH aHanM3 MoKassa, 4Ye MOLEeNbT Ha
NaHrmionp onucea afieKBaTHO afcopbuuoHHaTa
n3oTepma, MoO/MydyeHa  NpU  yCnosuATa  Ha
MpoBefeHNs eKcrnepumeHT. Heobxoammo e obave
paslMpsBaHe Ha U3cneABaHuATa 3a Mo-406po
M3ACHABaHe Ha MexaHu3Ma Ha 6uocopbums Ha
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Cu(ll) oHM OT BOAHM Pa3TBOPU C MNPUNOXKEHUS
610COPO6EHT.
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TEHAEHUWNI MPU TTPON3BOACTBOTO A
NOTPEBJIEHVETO HA BVUHA B BbJ1ITAPUA

META NOPAAHOBA-AVHOBA, BEHE/IMH NOPJAHOB
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XpPaHUTENHW TexHonoruu — Nnosams
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Pestome: B HacTosWwwMs [OKNA4 ca NPEACTABEHM OCHOBHUTE TeHAEHUMN B
NPOM3BOACTBOTO M NOTPEGNEHNETO Ha BUHA B BbArapus, MMallyt OTHOLLEHNE KbM
N3rOTBsIHE HA KOHKPETHU MKOHOMMYECKW U (DUHAHCOBU MOMMTUKM 328 KOHKYPEHTHO
pasBMTME Ha N03apO-BMHAPCKMS CeKTOop. J103apo-BMHAPCKUS CEKTOp MMa
AbATOrOAMLWIHN NPOU3BOACTBEHN TPaANULMN Y HAC U HEFOBOTO PasBATUeE & BadKHO
3a HauMoHanHaTa NKOHOMWKA, AOXOANTE 1 3aeTOCTTa.
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Abstract: This report presents the main trends in the production and consumption
of wines in Bulgaria, relevant to the preparation of specific economic and financial
policies for competitive development of the wine sector. The wine sector has a long
production tradition in our country and its development is important for the national
economy, income and employment.

Keywords: trends, vineyards, winemaking, wine consumption, beverage
consumption

1. BbBegeHue

J103apcTBOTO ¥ BMHOMPOM3BOACTBOTO
ce cumTar 3a TPagMLMOHHM OTpaciM Ha
MKOHOMMKaTa, Tbii KaTo 3a TAX CbLUeCcTByBaT
GnaronpuATHM  yCNoBMA  Ha  cpegata —
NOAXOAAL, Tepoap, CeneKTMpaHu COpTOBe
rposfe,  CbBPEMEHHWM  TexHosoruM  3a
npepaboTka W  KBaIU(UUMpaHW  Kagpw.
Pa3BMTMETO Ha BMHApcKata WMHAYCTpUS € B
npska 3aBUCUMOCT OT  CbCTOSHMETO Ha
arpapHVsi CEKTOP M BbpXY HEWHOTO passBuTue
BIUAAHWE OKa3BaT peauua (akTopu, KOUTO
moraT fja ce KOHKPeTU3upar B YeTUpU rpynu:
MPUPOAHN,  WKOHOMWYECKM, COUMANHU U
ekonornyHu. OcobeHo CUMHO e BIMSIHWMETO Ha
NPUPOAHUTE (PaKTOPW, Thid KaTo Te hopmupaT

M3XOAHAaTa CYpOBMHA 3a BUHOMPOU3BOACTBOTO
— rpo3geTo.

2. TeHAeHUWM B NMPOU3BOACTBOTO Ha BUHA
CypoBuHHata 6a3a B XpaHuTenHata
NHAYCTPUSA (n B 4acTHOCT BbB
BUHOMPOM3BOACTBOTO)  MMa  CneumuyHm
0CO6EeHOCTW, KOMTO ca MpefonpefeneHn ot
Ce/NCKOCTOMAaHCKMA i1 Npou3Xod,  T.e.
CypoBuHaTa cama no cebe cu e ,)XKuB
opraHu3bM®. ToBa npegnonara, 4Y4e B Hed
npoTtuyar peamua BMOXUMNYHY 7
MUKPOGWMONOTrMYHM MPOLLECK, KOUTO BfioLIaBaT
HEMHOTO KayeCTBO. M3xogHaTa CypoBMHA €
OCHOBHa MNpejnocTaBka 3a pa3BUTUETO Ha
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BMHapcKaTa UHAYCTPUS, Tbil KaTo pasxopuTe
3a CYPOBWHU Ca C Hali-roNisiM OTHOCUTENEH Asn
B rpynata Ha MaTepua/HUTe pasxogu W
(hopmupar okono 60-76% oT cebecToiHOCTTa
Ha KpaitHus npodykT [1]. Onpeaensiwy (aktop
3a pasBUTMETO Ha BMHOMPOU3BOACTBOTO €
KayecTBOTO Ha M3X0fHaTa CypOBMHA W Haii-
Beye HeiHaTa TEXHOMOTMYHOCT -
TEXHOMOTUYHOCTTA WM TeXHONOrMyHata
3pANOCT € CbOTBETCTBMETO Ha CypOBMHATa Ha
yCNoBMSATa Ha MPOM3BOACTBOTO, B KOETO Ce
Bnara [2]. TexHOMOrM4yHWTe KavecTBa Ha
rpo3geTo ce OnpefensiT 0T MHOXECTBO
(hakTOpMn — COPT, Tepoap, Bb3pacT Ha /1030BMTE
HacaXAeHWs,  MOLNOXKKaTa Ha  No3aTa,
arpoTexHUYecKn MeponpusaTus, 6o1ectn u ap.
Te ce pasrnexgar OT [/egHa To4Yka Ha

MeXaHW4eH CbCTaB (CbOTHOLUEHME MeXay
yerka v 3bpHO — LMNa, MececTa vacT 1 CEMKMN)
N XMMUYeH CbCTas (BbIeEXnApaTun, opraHnyHm
KUCENIMHW,  a30THW  BeLlecTBa,  AbOWIHK
BELLLECTBa, 6arpunHa matepus,
MUKPOENIEMEHTU, BUTaMUHW, aHTUOKCUAAHTYN U
4p.). AKO rpo3geTo ce npepaboTn npeau
HaCTbMBAHETO  HA  TEeXHOMOTMYyHaTa My
3psAaOCT, Ce MOBWLIABA MaTepuasioeMKOCTTa,
KOETO  pediekTpa  HeratMBHO  BbpXYy
ceb6ecToinHOCTTa Ha BUHOTO [3]. Pa3BnTMETO Ha
BMHOMPOM3BOACTBOTO Yy Hac e B Mpska
3aBMCMMOCT OT CypoBMHHaTa My 6a3a. ToBa
Ha/IoXKKM B crefpawyara tabnmua n rpajurka ga
Cce NpeacTaBAT HAKOM CTAaTUCTUYECKN AaHHU 3a
CbCTOSHWETO U TEHAEHLUMMTE B Pa3BUTUETO Ha
NO30BUTE HaCAXAEHUS.

Tabnunua 1. JlozaTa B bvarapus 3a nepuoga 2001-2019 rognHa

Mo ¢ no3osu HenopabpkaHu no3g O6LL0 NaoLwwwM ¢ N0o3A,
MoamHa HacaxkieHus B N3BBLH CTONaHCTBaTa, (xa)
cTonaHcTBaTa, (xa)
(xa)
2001 146 995 4190 151 185
2002 129 998 15 200 145 198
2003 103 019 28 050 131 069
2004 95551 34 029 129 580
2005 94 724 32118 126 842
2006 85 320 43 537 128 857
2007 97 387 22 954 120 341
2008 88 570 22 246 110 816
2009 74 018 27 416 101 434
2010 56 968 25 707 82 675
2011 52 567 25901 78 468
2012 62 701 14 640 77 341
2013 58 236 4900 63 136
2014 52 587 10 298 62 885
2015 50 705 12 086 62 791
2016 50 892 12 024 62 916
2017 51272 12 680 63 952
2018 50 727 13 673 64 400
2019 50 100 13912 64 012

WN3tounuk: M3XT, otgen ,Arpoctatmctnka“— ,HabnogeHne Ha MNpPOM3BOACTBOTO Ha rpo3ge U

BUHO“[4]
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Mpadmka 1. Jlo3saTa B Bbarapus 3a nepuoga 2001-2019 roanHa

160 000
140 000
120 000
100 000
80000
60 000

40 000
20000
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

==@==[1/10LLLM C /IO30BMN HACAXKAEHMUA B CTONAHCTBATA, ==@==HenoAabp>KaHu /1035 U3BbH CTONAHCTBATa,

0610 nAoLWM C 10381,

OT npeactaBeHUTe faHHM (BX. Tabnuua 1 wu
rpaguka 1) ce 3abensdssa TpaiHa TeHAEHUMS
Ha cnag Ha nnowute no3a B bbarapus.
PeructpupaHute npe3 2019 r. B WAJIB
(N3nbnHMTENHA areHums nNo nosarta v BUHOTO)
[9] nmowwy cbCc copToBe, MOAXOAAWM 3a
Mpov3BOACTBOTO Ha BWHA CbC 3alUTEHO
HavMeHoBaHwue 3a npousxog (3HIM), ca 16 097

Xa, 33 NPOM3BOACTBOTO Ha BUHA CbC 3aLLMUTEHO
reorpagcko ykasaHue (3Iy) — 21 511 xa, v 3a
apyrn BuHa — 23 254 xa. lMpes 2019 r. ca
Cb3aageHun 145 xa HOBM BUHEHM Nno3d. O6L0To
KOMMYeCTBO npepaboTeHo rposge n
MPOU3BELEHO BMHO B MPOMMULL/IEHN YC/IOBMA 3a
nepmoga 2013-2019 r. e npefcTaBeHO B
cneppawiara Tabnumua n rpagmka.

Tabnuua 2. MNpepaboTeHO rpo3je 1 NPOM3BEAEHO BUHO B MPOMMLLIEHM YCNOBUSA 3a nepuoga 2013-

2019 rogmHa

MpepaboTeHo MpownssefeHn BMHa, hl
rposge 3a o6wwo
NoavHa | Mpon3BOACTBO "po3goBa KO/INYeCTBO
Ha BUHO ” cbC 3HIM | cbCc 3IY Opyrun MbCT npous3BeaeHo
rpo3foBa MbCT, BUHa BWHO B
T NPOMULLISIEH
ycnosus
2013 249 637 20 891 554 015 1149 563 30729 1724 469
2014 103 521 10 530 322 228 414 193 86 146 746 951
2015 195 860 16 861 503 719 789 569 56 656 1310 149
2016 173503 9510 360 984 837 290 37 207 1207 784
2017 165 818 7411 375 224 697 262 77 068 1079 897
2018 151 938 5740 412 107 622 801 43 385 1 040 648
2019 129 311 5400 353 685 498 290 59 310 857 375

N3TouHuk: M3XTI, otaen ,,Arpoctatuctuka“— ,HabnwogeHne Ha NpPOM3BOACTBOTO Ha rposfe wu

BUHO“[4]
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Mpadmka 2. O6L0 KO/IMYECTBO NPOU3BELEHO BMHO B NMPOMMULLISIEHN
ycnosus 3a nepuoga 2013-2019 r., hi
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OT rpajuka 2 ce BWXAa, ue
MPOM3BOACTBOTO Ha BWHO B MPOMWULL/IEHN
YC/I0BMA 3a U3C/efiBaHWA Nepuog e oTbenssano
TpailHa TeHAeHUMA Ha cnag. Haii-ronam e
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cnafibT Ha NPom3BOACTBOTO 3a 2014 r. nopaau
NOLUNTE  KIUMATWMYHKM yCnoBus U  cnabata
peKoNnTa, KakTo Yy Hac, Taka M B CBETOBEH
Maruao.

Mpadmka 3. MNpownseeneHn BUHa cbe 3HI 3a nepuoga 2013-2019 r., hl
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Mpadmka 4. MNpownsBeneHn BuHa cbe 3IMY 3a nepmopa 2013-2019 r., hi
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Mo OTHOLUEeHWE Ha [BeTe OCHOBHMW KaTeropuu
BUHa (TpanesHn - BuHa 6e3 3HM/3IY wu
KayecTBeHM — BMHa cbe 3HIM/3IY un coptosu
BMHA) Ca Ce HaIoXWIM NPOTMBOPEUMBU
TpeHgoBe. TpaliHa TeHAeHUMA Ha cnafg ce
ycTaHoBW npwn BuHata cbc 3HIM (rpagwmka 3),
[lOKaTo Mpu BMHaTa cbC 3IY TeHAeHUMATA 3a
pasrnexgaHva nepuos e Cblo HU3XoaALa, Ho

Konebnmea (rpaduka 4). HesaBucumo oOT
oYepTaHUTe Npe3 Noc/efHNTE FOANHN Bb3X0AN
1 cnajoBe MpW NPOU3BOACTBOTO Ha BMHA CbC
3HM n 3y, no gaHHKM Ha aHanu3atopu [5], 3a
HafaraHeTo Ha KayeCTBEHM BMHA Ha nNasapa y
Hac CbluecTByBa fo6pa nepcrekTsa. ToBa e
OTroBOP Ha MOBMLLABALLOTO Ce TbpCeHe Ha
TaKbB BWJ, BUHA — OT eflHa CTpaHa, a OT gpyra
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— B CbOTBETCTBME C Ma/KuA KanauuTteT Ha
MPOU3BOACTBO Ha BMHApCKMTe 1361, KOMTO ca
OCHOBHO MWKPO- W Manku Npeanpuatus wu
KOHKYPEHTHaTa M OpWeHTaLMs e KbM T. Hap.
,0yTUKOBM BMHA". Mpe3 2019 r. N0 faHHU Ha
OIV [6] nnowTa Ha no3sTa B CBETOBEH Mallab
Bb3/mM3a Ha 7,4 MAH. xa. [lhowrta Ha
CBETOBHUTE 10351 Ce e cTabuiusupana cnep
2016 r., Korato Ce € YCTaHOBW/ cnag,
MPUYMHEH OT 3HAYMTENHOTO HamansBaHe Ha
N03apo-BUHApCKNTe palioHn B Kutai, Typuus,
WpaH, CALL, v Moptyrannsa. INpyn OCHOBHUTE
CTpaHW, nNPOW3BOAMUTE/NIKA HA BWHa, Ce
yCTaHoBM 00Wa CcTabunHOCT Ha  f103ATa.
CtabunHocT ce Habnogaea B no3dta Ha EC,
KOUTO npeacTaBnsasBar 3,2 M/H. Xa 3a Meta
nopegHa rogmHa. OT 2015 r. ce e ycTaHOBWS
6anaHc mexay N3KOPeHsIBaHETO "
Cb3[1aBaHeTO Ha HOBY HACAXAEHWUA B paMKUTE
Ha nosaTta Ha EC. Tasn ctabunHocT MoXe fa
ce npunuLle OT efHa CTpaHa Ha 3aBbpLUBAHETO
Ha nporpamata Ha EC 3a u3KopeHsBaHe Ha
nosqa (mo kamnaHuaTa 2010/2011r.), koaTo e
npefHasHavyeHa fa perynupa noTeHUUasIHoTo
N03apCcKo MPOM3BOACTBO, a OT Apyra crpaHa
cnep 2016 r. ce paspeluy Ha CTpaHUTE-Y/IEHKM
Ha EC pa paspaboTBaT HOBW HacaXieHWs B
pamMKuTe Ha roguiieH nuMuT oT 1% OT Beuye
3acafieHuTe nnowum nosa. B pamkute Ha EC 3a
2019 r. gaHHMTE nNOKasBaT YBe/MYeHWEe Ha
3acafieHuTe NoLLM 1035 B CefHUTe LbpXKaBu:
®paHuma (794 xun. xa), Utanna (708 xun. xa),
Moptyranua (195 xun. xa) n bwarapua (67
Xun. xa). Nnowta Ha nosdata B KcnaHus (966
XWn. xa), YHrapms (69 xun. xa) n Asctpus (48
XWN. Xa) Nleko € Hamansna cnpsmo 2018
roguHa. CtabunHOCT B /1030BMTE M/OWM KbM
2019 r. ce yctaHoBY Mpy PymbHUMA (191 xumn.
xa) n lepmanusa (103 xun. xa). JaHHuUTe 3a
NMPOM3BOACTBOTO Ha BMHO B CBETOBEH Mallab
ca npefctaBeHM B cnefpawlata tabnuua. o
faHHM Ha OIV CBeTOBHOTO MPOM3BOACTBO Ha
BUHO 3a 2019 r. Bb3M3a Ha 260 Miohl",
0T6ensA3Baikn HamaneHwue ¢ 35 Miohl (-11,5%)
B CpaBHeHMe c obemute 3a 2018 roguHa.
BuHugmumpaHoTo npowussosactso B EC npes
2019 r. e Bb3AM3wI0 Ha 156 Miohl, KoeTo
npeacraenssa HamaneHne ¢ 14,4% B
cpaBHeHue ¢ obema npe3 2018 rogmHa (-26,7

! Miohl — MunmnoH xekTonnTpa.

Miohl). Te3n crnagoBe ce Ab/MKaT Ha NoWunTe
METeopO/I0rMYHN YC/0BWUS, 0c06eHo
nposieTHUTe  CTyAOBE U MPEKOMEpPHUTE
rOpelumHN ¥ Ccywn B CTpaHUTE, KOUTO ca
OCHOBHW npousBoamMTenkn Ha BuHa B EC. lMpes
2019 r. Npov3BOACTBOTO Ha BWHO OT TpUTE
[bpXasu, 4nnto [an Bb3AmM3a Ha 48% ot
CBETOBHOTO BMHOMPOMW3BOACTBO, PA3KO cnaja
B cpaBHeHue ¢ 2018 r.: Ntanua (47,5 Miohl),
®paHuyms (42,1 Miohl) n WcnaHua (33,5
Miohl). ObemnTe Ha NpPoOU3BeeHUTE BMHA B
Tesn TpU  CTpaHW ca  perucTpupanu
CbOTBETHUTE HamasieHus ot 7,3 Miohl (-13%),
7,1 Miohl (-15%) un 11,4 Miohl (-25%) B
CpaBHEHME C TeXHWTe BUCOKW NPOM3BOACTBA
ot 2018 roavHa. 3a aHanM3npaHua nepuog u
npu gpyru gopxasmn ot EC ce ycTaHOBWA cnag,
Ha MpOW3BOACTBOTO Ha BWHO: epmaHua (9
Miohl, -12%), PymbHus (5 Miohl, -4%),
YHrapus (2,4 Miohl, -34%) un vpums (1,9
Miohl, -8%). EguHcTBeHaTa gbpxasa oT EC,
KOATO € peamsupana YBe/IMYEHWE Ha
Nnpomn3BOACTBOTO Ha BWMHO npe3 2019 r. B
cpasHeHve ¢ 2018 r. e lMoptyraama ¢ 6,7
Miohl (+10%), koeTo e pesynTaTr oT
61aronpuUATHNTE METEOPO/IOTNYHI YC/TOBUS.

3. TeHAeHUUN B NOTPe6/IEHNETO HA BUHO

Ha cregsawuTte fBe rpaduku ca
npeAcTaBeHN TeHAeHUuuTe B NOTpPeb/eHneTo
Ha BWHA W HanWTKW B CTpaHaTa 3a nepvopa
2010-2019 rogmHa [7]. KoHcTaTupa ce egHa
cTabunHa TeHAeHUMA Ha YBenn4yaBaHe Ha
KO/IMYeCTBOTO KOHCYMUPaHO Ha BWHO CpPeiHO
3a [OMaKWHCTBO, Karo 3a MocnefHuTe [ge
rOAVHWM MpoOMAHa He ce Habnogasa (BX.
rpacmka 5). Ho kato usno KoHcymaumsTta Ha
BMHO Ha rNaBa OT Hace/leHWeTo e MHOro Mo-
HUCKa B CpaBHEHMe C Ta3n Ha OcCTaHamTe
cTpaHu ot EC 1 TpeTu cTpaHu. YCToinumMBoCT
Ce YCTaHOBM MPU KOHCYMaLWsATa Ha alIKOXO/THU
KOHLeHTpaTK 3a Moc/efHWTe MeT roAvMHWU OT
nscnefsaHus  nepuog. KoHcymauusTa  Ha
pakuu (B KONMYECTBO M CTOMHOCT) MoOKasa
cTabuneH TpeHg Ha pbecT (BX. rpagmka 5 u
rpacvka 6).
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Mpatmnka 5. KoHcyMaums Ha a/lTIKOXO0/IHW HanuTKn B bbarapmnsa cpegHo Ha
LOMaKMHCTBO 3a nepvoga 2010-2019 r., nn

oON B~ O

2010 2011 2012 2013
] 0 0 0 0

B BuHarposgosun 4,5 4,5 4,4 4,7
B KOHUeHTpaTn 0,9 1,1 1,1 1,2
Pakun 1,5 1,5 1,5 1,4

B BuHa rpo3gosu

MN3TouHnK: HCU

PETE TR PR PR PRTR R PR P

2014 2015 2016 2017 2018 2019

5,2

0 0 0 0 0
5,7 4,7 5,3 5,1 5,1
1,5 1,5 1,5 1,5 1,5
1,6 1,6 1,6 1,5 1,8

B KoHueHTpaTtu Pakumn

Mpadmka 6. KoHcymaLms Ha ankoxoHW HanuTKy B Bbnrapus cpegHo Ha
[LlOMaKMHCTBO 3a nepuoga 2012-2019 r., nB.

20
1

=
o U1t o wn

2010 2011 2012
[ |

B BuHa rpo3gosn 2,93 3,09 3,27

B KoHueHTpaTn 13,96 14,5 13,75 14,46

W Pakunu 9,04 8,89 8,96
B BuHa rpo3nosu

N3TouHuk: HCU

MoTpebieHMeTo Ha HanuTKN CpeaHo
Ha inLe OT JOMakMHCTBOTO € UIKCTPUPaHO Ha
rpagmka 8, OoT KoOATO ce 3abensssa crtabuieH
PbCT Ha KOHCymauusaTa Ha 6e3anKOXONHU W
aNKOXONHM  HamuTKM.  OT  a/IKOXONHWTE
HanuTK1 npegnodveteHa e 6upaTa, KOATO 3a
aHamM3vpaHus nepuog Genexu  ycToiumeum
TemMnoBe Ha pbCcT (NpubAM3MTENHO 1,6 MbTU
rnoeeye 6upa e KOHcymupaHa npe3 2019 r. B

2013

3,41

9,22

B KoHueHTpaTtn

hhhhhhhhhih

2014 2015 2016 2017 2018 2019

3,68 4,03 4,13 4,17 4,28 4,91
15,31 14,6 15,7 15,93 17,12 16,76
9,49 9,61 9,55 10,06 10,23 10,42

W Pakun

CpaBHeHWe C HayanoTo Ha nepuoga 2010 r.).
Mpn KoHCyMauuATa Ha BMHA B Kpad Ha
nepuoga B CpaBHEHWE C Ha4yanoTo UMame
14,5% cnag. banaHcuMpaHo HapacTBaHe ce
YCTaHOBM MpPWY KOHCYMaLmATa Ha pakus, a npu
KOHCYMauuaTa Ha [pYyrn ChMPTHU HamuTKu
umamMe  fBa  MbTW  YBE/IMYEHME  Ha
KONNYECTBOTO B Kpas Ha Nepuoa B CpaBHeHMe
C HavanoTo.
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Mpatvka 7. MoTpebrieHne Ha HaNMTKN CPeAHO Ha NNLEe OT JOMaKUHCTBO B
Bvnrapus 3a nepmnoga 2010-2019 ., n

80
70
60
50

40

30

20
10 | | | | | |
0 II- II- II- II- II. II. II. ||. II. II.

2010 2011 | 2012 2013 2014 2015 5016 2017 2018 2019

B B5e3a/1KOX0/IHU HaNUTKK - Nl 50,9 49,5 569 608 61,1 59,5 588 | 653 665 704
B ANIKOXOJTHW HAMNWUTKU - N 23,6 23,2 263 27,1 28,4 29,2 27,3 28,9 31 32,6
= Bupa 15,8 156 18,1 189 199 21,7 20,3 22,1 23,6 25
B BuHa 5,5 5,2 5,5 5,5 5,5 4,6 4,4 4,3 4,6 4,7
B Pakuu 2 1,9 2,1 2,1 2,4 2,2 19 1,9 2 2,1
B [lpyry CNUPTHU HAaNUTKW 0,4 0,5 0,5 0,5 0,6 0,7 0,6 0,7 0,7 0,8

M3TouHnk: HCU
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Mpadvka 8. Pasxofm cpefHO Ha JOMaKNHCTBO B bb/rapus 3a nepuoga
2010-2019 r., nB.

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

o

2000

2010 2011

ANTKOXOZTHW HaMUTKKU 1 TIOTIOHEBM
372 380

n3enmna cpeHo Ha JOMaKUHCTBO, N1B.

u XpaHa CpeAHO Ha AOMAaKUHCTBO,
nB..

3016 3095

B [loTpebuTencku obuy, pasxos cpesHo
Ha SLOMAKMHCTBO, /B.

6959 7184

B 06w, pa3xos, cpenHo Ha
[OOMaKMHCTBO, /1B.

8108 8547

4000

)

6000 8000 10000 12000 14000

2012 2013 2014 2015 2016 2017 2018 2019

423

427 451 489 484 504 527 568

3209 3512 3534 3510 3432 3613 3834 3994

8030 8829 9114 9328 9203 9835 10493 11037

9607 10595 10929 11194 11146 11989 12910 13538

ANKOXOJIHU HAanNUTKK 1 TIOTIOHEBU U3aenunsa CcpeaHO Ha AOMaKUHCTBO, NB.

B XpaHa cpefiHO Ha JOMaKMHCTBO, /IB.

H oTpebuTtenckun obLy pasxos cpesHO Ha JOMAKUHCTBO, /1B.

B 061, pa3xos, cpegHo Ha AOMAKUHCTBO, /iB.

MN3TouHnK: HCU

AHanunsnte Ha M3XT [8]
KOHCTaTMpaxa, 4e CbBPEMEHHUTE COLMAIHO-
MKOHOMMWYECKN YCNOBMSI MOCTaBAT N103apo-
BMHAPCKMS cekTop B Bwarapms npeg peavua
NpeAn3BMKaTENCTBa, [OMb/IBaHN oT
TPYAHOCTW,  CBbpP3aHM C  BUONOTUYHNS
XapakTep Ha MpPOM3BOACTBOTO Ha rpo3ge.
3aBMCMMOCTTa OT KAMMATUYHUTE YC/IOBWS,
6onectTM M BpeauTenM  MpaBAT  TOBa
NpOu3BOACTBO HenpeasunavMmo. dvHamukaTa B
noTpebuTeNcK1Te NPeaNoYNTaHNA U Harnacu e
CbLLO (hakTop, KOMNTO onpegens
HecTabuMHOCTTa B OTpachb/ia MO OTHOLLEHKE Ha
MPOM3BOACTBOTO UM peanM3auusta  Ha

npogyktute. lNpe3 nocnegHute 10 roamHu ce
3acunBa MHTEPECHT Ha MPOU3BOAUTENNTE KbM
BUHA ChC 3ry, 0C06EeHO crneg
npucheamHsaBaHeTO Ha cTpaHata KbM EC.
TpafnuMoHHO BNCOKO ce 3anassa
MPOM3BOACTBOTO Ha COPTOBM BMHa  6e3
3HM/3rY v gpyru BuHa 6e3 3HM/3IY, kouto
Ce OTHaCAT KbM TparesHuTe BMHa W ca OT no-
HUCBK LIEHOBM Knac, KOeTo € 00YyC/I0BEHO OT
Mo-cnaboTo MiaTexocnocobHO TbpPCeHe Y Hac
[8]. To3m thakT ce noTBbPXKAABA W OT JaHHUTE
Ha rpajgmnka 8 — npubnusmtenHo 41,34% ot
cpegHUTe noTpebutencknte pasxoam 3a 2019
r. ca HanpaBeHM 3a MOKYMkKaTa Ha XpaHa,
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aJIKOXO/IHU HanMWUTKN W TIOTIOHEBU W3LeNus.
PasnpefeneHMeTo Ha pasxoguTe 3a XpaHa,
aJIKOXO/IHU HanuTKW W TIOTIOHEBU U3AeNns
npes 2019 r. cpegHo Ha fmMue  oT
[OMaK/VHCTBOTO rokasa aHasormyHa
TeHAeHUMs — oTHocuteneH aan 43,33% ot
noTpebuTenckmTe pasxoau (BX. rpaguka 9). B
CTPYKTYPHO OTHOLLEHME pa3xofuTe 3a XpaHa,
aJIKOXO/IHU HanuTKX W TIOTIOHEBU U3AeNns

kbM 2019 r. nokasaxa, Ye npeacTaBnsABaT
npuénuamtenHo 34% OT noTpebuTenckmTe
pa3xofun Ha JoMakmMHcTBaTa (BX. rpagmka 10).

Mpadimka 9. Pasxoam cpefHO Ha NnLe OT AOMaKUHCTBOTO B Bbnrapus 3a
nepunoga 2010-2019 r., n..

2019 | e
2018 |
5017 | e

2016 [ ——

015

2014 I ——

2013 [ — .

WD —

2011 [ e—

2010 I —.

0 1000
2010 2011
ANKOXOIHU HAMWUTKW U TIOTIOHEBU 150 155
U34enunA CpesHo Ha NnLe, NB.

[ ]

XpaHa 1 6€3anKOX0NHN HAaNUTKK 1219 1265
CcpeaHo Ha nvue, NB.

|

MNoTpebutencku obL pasxos cpegHo 2814 | 2937
Ha nnue, NB.

B 06w, pa3xog, cpegHo Ha /iuLe, NB. 3278 3494

MN3TouHnK: HCU

2000 3000 4000 5000 6000 7000

2013 | 2014 2015 2016 5017 @ 2018 2019

180 186 204 206 @ 219 236 261

1480 1458 1463 1464 1573 1714 1833

3721 | 3760 3888 3926 4280 4692 5066

4058 4466 4509 4666 @ 4755 5217 | 5772 6214
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Mpagmka 10. CTpyKTypa Ha pasxoAmTe Ha JoMaKUHCTBaTa B bbarapus
3a nepmoga 2010-2019r., %

100
9
8
7
6
5
4
3
2
1

O O OO OO0 0o oo

2010 2011 | 2012

B 06wy pasxog, — CTpyKTypa, % 100 @ 100
B [loTpebutencku obuwy, pasxon, % 85,8 84
B XpaHa, % 37,2 | 36,2

ANKOXOJ/IHU HAaNUTKU U TIOTIOHEBMU
n3penuna,%

M3TouHnK: HCU

46 | 4,4

3aKJ/1toyeHmne

Tbii KaTo N103apo-BMHAPCKMS CEKTOP Y
Hac onepupa B rnobasHa KOHKYpeHTHa cpeja,
TO € M3/IOKEHO Ha pefuua HebnaronpusaTHU

Bb3AeiCTBUS. B MHOr06pPOINHM
crneumanmn3vpanHm ny6nnkaumm 7
npogecnMoHanHmn ANCKYCUM Mexay

3aMHTEPecOBaHUTE CTPaHM Ca KOHCTaTMpaHu
3annaxute  npeg  MpOWM3BOACTBOTO U
peannsauMsaTa  Ha BWHA, KOETO  Ha/loXM
npunaraHeTo Ha aKTWBHa [UCKpeuus OT
CTpaHa Ha [AbpkKaBaTa. B KOHTekcTa Ha
AbpXKaBHaTa AucKpeumsi e HaymoHanHata
nporpama 3a MognomaraHe Ha /103apo-
BMHApPCKMA CeKTop B bbarapus 3a nepuopa
2019-2023 1., KOATO 3ajaea CrefHWTe
CTpaTernyeckM Hacoku 3a nofnomaraHe Ha
oTpacbna [8]:

1. MopobpsBaHe Ha KOHKYPEHTOCMNOCOOHOCTTa
N YCTOMYMBOCTTA Ha N103aPCKMTE CTOMAHCTBA
ype3 nopobpsBaHe Ha Bb3pacToBaTa W
copToBaTa CTPYKTypa Ha HacaxgeHusTa, ¢
orfef,  OTroBapsiHe  Ha  TbPCEHETO U
M3NCKBaHWATa Ha nasapa, U nogobpssaHe Ha

100
83,6
33,4

4,4

il

2013 2014 2015 2016 2017 2018 2019
100 100 100 100 100 100 100
83,3 83,4 833 826 82 81,3 815
332 323 31,4 308 301 29,7 295

4 41 44 43 42 41 42

TEXHUKNTE 3a YyMpaB/eHWE 3a ONTUMU3NPaHE
Ha NPon3BOACTBEHNUTE Pa3Xxoiu,

2. [MopobpsBaHe Ha afanTMBHOCTTa Ha
MPOV3BOAUTENNTE Ha TPO3Ae KbM 3aryburte Ha
A0Xof W noanomMaraHe Ha ynpas/eHMETO Ha
pUCKa, 4pe3 HacbpyaBaHe Ha 3aCTPaxXOBaHETO
Ha pekonTara,

3. MopobpsiBaHe Ha KOHKYPEHTOCMOCOOHOCTTa
1 a4anTMBHOCTTA Ha Masapa W NnosuLIaBaHe Ha
XWM3HecnocobHocTTa Ha BUHAPCKUTE
npeanpuaTus, upes VHBECTULMN B
TEXHONOTMYHO OOGHOB/IEHWE W CTPOUTE/HO-
MOHTaXXHW paboTu;

4. MopobpsiBaHe Ha KOHKYPEHTOCMOCOBHOCTTA
Ha BUHOMNPOW3BOAUTENNTE HA MEXAYHapoLHMS
nasapa, 4pe3 4eiHOCTH 3a NONyNApu3npaHe;

5. OcurypsBaHe Ha  WHCTPYMeHT  3a
Bb3fle/iCTBME BbpPXY MNasapa B  /103apo-
BMHapPCKWS CEKTOP, B CMyYald Ha MHAMKaLUK 3a
KPU3NCHWN CbCTOAHUA.
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MAPKETVHI OB MHCTPYMEHTW 3A

NPOYUYBAHE HATIOTPEBUTEJICKOTO NOBEAEHNE.

BEHE/INH NOPOAHOB

YHUBEPCUTET MO XPaHUTENHU TexHonormm — MNnosams
yordanov.optela @gmail.com

Pestome: B HacToAWMS [oKnafg ca NPeACTAaBEHM OCHOBHUTE MapKeTWHIOBY
WHCTPYMEHTW 3a NpoyyBaHe Ha NOTPeGUTENCKOTO noseAeHWe. PasrnefaHun ca
MapKeTUHIOBUTE CTPaTerun 3a BAUsHUE BbpXy NOTPEOUTENS B 3aBMCUMOCT OT
nosnuMsATa Ha MapkaTa M TUna Ha B3e TUTe PeLLeHMs 3a NOKymnKa.

K/l0U0BY gymun: TeHAeHUMM, MApKeTUHT, NOTPe6aeHne,noTpebrnTen,cTpaTerum

MARKETING TOOLS FOR
CONSUMER BEHAVIOR RESEARCH

VENELIN YORDANOV

University of food technology — Plovdiv
yordanov.efinance@gmail.com

Abstract: This report presents the main marketing tools for researching consumer
behavior. The marketing strategies for influencing the consumer depending on the

position of the brand and the type of purchase decisions are considered.

Keywords: trends, marketing, consumption, consumer, strategies

1. BbBegeHue
MpernegbT Ha  cneumanusvpaHarta

nnTepaTypa MoKasa pasMyHM  TEOPETUYHM
ANCKYCMM 32 CBLLIHOCTTAa M MeToAMTE 3a
npoy4yBaHe Ha MOTPEOMTENICKOTO MOBEAEHME.
OcHoBHaTa Te3a e, Ye 3a KOHUeNTyanHuTe
OCHOBM Ha TeopuATa Ha MOTPEGUTENCKOTO
noBefileHVe OCHOBOMOMarawi ca couuanHuTe
HayKW, Cpef KOWUTO BOZELM ca MCuxonorusta
7 coumonorusTa, ,KOUTO 0CBEH
CaMOCTOSTE/HO obpasysat 7
VHTEPAVCUMNAVHAPHN W WHTErpasHA  Ha,
eBO/MIOLMOHHA  MCUXOMOrMs,  Bb3pacToBa
NCUX0Oruns, yoBeLLKa eKosnorus,
noBefeHyYecka MKOHOMWKa w gp.“! [1]. OT
rnegHa TOYKa Ha MKOHOMMYecKaTa
coumonorus npw n3yyaBaHe Ha
NOTPebMTENCKOTO MOBefeHMe Ce Mnpocneassa

! Nackosa, B.. (2012). KOHLeNTyalH1 OCHOBY
Ha TeopusATa Ha MOTPeOUTENCKOTO MOBEAEHME.
M3BecTna Ha cbi03a Ha y4yeHuTe BLB BapHa,
cepua ,,VIKOHOMUYeCKN Haykn“, c. 44-47.

Bpb3KaTa ,»COLManHo noBefeHvie -
MKOHOMUWYECKO MOBefeHVe — MOTPebuTencko
nosegeHmne". M. Bebep onpegens

MOTPeBUTENCKOTO  MOBEeAEHME  KaTo  Buf
cCoUMaHO MOBEAEHME, KOETO MMa  CBOVA
CY6EKTUBEH CMUCH/T U € OPUEHTUPAHO CMPSMO
noBeJeHMETO Ha Apyrute wuHavsuan® [2].
MapKeTUHIbT, OT CBOS CTpaHa KaTo yacT OT
LCACTEMATa Ha  WKOHOMWYECKWUTE  Hayku“®
nocTaBs B LEHTbpa Ha W3CNeABaHMATA CK
noTpeéutens. PasnnuHuTe (QyHAAMEHTaHM
MapPKETMHIOBM KOHLIENUMK (NPOM3BOACTBEHA,
MPOAYKTOB,  TbProBCKA,  MApPKETWHIOBA,
COLMANHO-ETUUYEH MAPKETUHT, MapKeTUHI Ha
OTHOLLEHMATA) MMaT 3a Len fJa Ocurypst

% [eoprues, H., YoHoBa, P., MaHeBa, B. (2009).
VikoHOMMYecka coumonoruna.  AKagemnuyHo
n3parencreo ,,[. A LleHos*, CBuwyos, c. 338.
*Mackosa, B.. (2012). KOHLENTyanHn OCHOBM
Ha TeopusATa Ha MOTPeOUTENCKOTO MOBEAEHME.
M3BecTna Ha cbio3a Ha y4yeHuTe BbLB BapHa,
cepus ,,IKOHOMMYECKN HayKn“, c. 46.
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G6anaHC Mexay WHTepecuTe Ha 6U3Heca,
KnMeHTUTe 1 obwecteoto’  [3].  MMpes
noCnefHNTe FOAMHU Ce pasBMBaT W Hanarat
HOBM  MOAXOAM WM WHCTPYMEHTM  3a
MapKETWUHIOBY U3CNeABaHNSA 1 N3CNeaBaHNs Ha
NoTPEbMTENCKOTO noBsefeHne KaTo:
NOCTMOAEPHUCTNYEH MNOAXOA, MOBeAEHYECKa
eKO0/I0rnsi N TEXHONOTMYeH MOAXOA.

MoBeseHWeTO Ha noTpebuTenute ce
onpefens Kato feicTBmsA, KOUTO npeanpuemMar
xopata MO BpemMe Ha npuaobuBaHeTo,
noTpeb/ieHNeTo 1 0CBOOOXAABAHETO OT CTOKY,
B YaCTHOCT OT XPaHWUTENHW MPOAYKTU W
ycnyrn.  KasaHo no  Apyr Ha  HauuH,
MoBe/IeHVETO Ha NoTpebuTenuTe TPaSULMOHHO
ce pasbupa  Kato  U3ACHsABaHe Ha
06CTOATENCTBOTO, “3aLl0 XopaTa Kynysat” 1 B
TO3M CMUCB/I, KOraTo MEHUIKbPBLT 3Hae, 3aL0
noTpebutenute  Npugobmsatr  OnNpeaeneHun
XPaHUTENHN CTOKM, 3a Hero Hama fa 6bae
TPYAHO [fa pa3paboTu cTpaTerus,c KoATo fJa
B/NSe BbPXY NOBEAEHWNETO Ha NOTpebuTenuTe.
B onpefeneHneTo “nosepgeHne Ha
noTpebuTennMTe” ce BK/KOYBAT HAKO/MKO BUAa
JencTBus — npugobusaHe, noTpebreHvie wu
0CBOOOXKAaBaHe.

MN3yyaBaHeTO Ha MOBEAEHMETO Ha
noTpebutennTe e AudepeHuypaHo B Tpw
OCHOBHW METOZMYECKM NOAX0Aa: HAbMHOAEHNE,
VIHTEPBIO U pa3nuTBaHe 1 eKCepUMEHTUPaHE.

Ha6niogeHne. MeToabT “HabnogeHne” e
n3cnepoBaTeNicku MOAXO4, B OCHOBaTa, Ha
KOWTO € M3yyaBaHeTO Ha MOBEAEHWETO Ha
noTpebuteniMTe B Pas/IMyHN  CUTYyauuW.
WN3cnegBaHmaTa  BbpXY — MOBEAEHVETO  Ha
noTpebuTeNiMTe MOXe f[a Ce W3BbPLWBA B
ecTecTBeHa 06CTaHOBKa win B flabopaTopHu
ycnosus. HabnwofeHve B AOMaLUHU YCN0BUSA
no3Bo/siBa Ha W3Cnefosartens, fa Uyyn
KOHCymMaumaTa Ha XpaHUTESHU MPOLYKTU B
ecTecTBeHa 06cTaHOBKa. HabnoAeHNETO MOXe
[ia Ce OCbLLUEeCTBABA HEMOCPeACTBEHO WU C
nmomowjTa Ha TEXHUYECKM cpefcrea  —
BUAEOKamMepn UNN Jpyru (uKcupawm ypeau.
MeToabT “ekpaHuWpaHe” WA T. H. CKpUT
METOZ, e U3CNef0BaTe/ICK1 NoAXoa, Npu KOMTo

*“MnageHosa, I"., H. Aumosa (2009). OcHoBM
Ha MapkeTuHra. HbY, Codws, c. 25.

W3cneaoBaTensST  cneam  notpebutens B
npoleca Ha npugobrBaHe U NOTPeG/eHre Ha
XPaHWUTENHMS NPOAYKT W 3aaBa MoAaXoasLy
BbMPOCM Ha BCEKM eTanm OT Mpoueca.
Bbnpocute moraT fga GbAaT 3adaBaHU Mo
TeneoHa, upe3 WHTEPHET, Ha XapTWeH
HOCMTe/ MO NoLLaTa UK NepcoHanHo. Beuuku
MOCOYEHN MeToauM WMaT MNpeauMmcTBa U
HeAO0CTaTbLY, HO Ype3 NePCOHATHOTO MHTEPBIO
MOXe [Ja Ce Ccbbepe  Haii-Mb/HOLEHHa
MH(opMaums. HefocTaTbk Ha MeToga e
BMCOKWTE PasXOfi1 32 HErOBOTO NpuaraHe.

VHTepBIO M pasnuTBaHe. /HTepBlOMpaHeTO
/pasnuTBaHeTo/ € e(eKTMBEH HayuMH 3a
HabupaHe Ha pecrnoHAeHTCKa MHgopmaums 3a
aHaM3 M OUeHKAa Ha MNOTPebUTENCKOTO
noeedeHve. Bbnpocute N0 TenegoHa
no3BO/ISIBAT Ha M3CnefoBatens fga nosyyum
6bp30  MH(opmauus  OT  PECrnOHAEHTA.
HegoctaThk Ha MeToZa e, 4Ye BbMpOCUTE
Tps6Ba pAa ObdaT KpaTKM UM NpocTw, a
CNnefoBaTeNHO 1 caMuTe OTFOBOPM Lue cTpagat
OT M3cnegoBaTencka MbaHOTa. BbnpocuTe Ha
XapTWeH HOCWUTEN MO noljata No3Bo/sABaT Ha
n3cnefoBaTens fa 3ajafe NoBeye BbMPOCK W
Aa nonyyu noseve UHgopmauns. MeToabT e
6aBeH, a MOHSAKOra pPEecrnoOHAEHTUTE  He
OTroBapsAT Ha BCWMYKM  BBMPOCK, KOETO
3aTpyfHaBa um3cnefBaHeTo. BwbnpocuTte no
VHTEPHET MMaT MaJika npakTuyecka CTOMHOCT,
Tl KaTO MOrarT fa y4acTBaT caMo OnpeseneHu
rpynu OT HaCeneHNeTo.

[AbnrocpoyHute uscnegBaHus
npegnonarat u3yyaBaHe Ha MpouecuTe W
fBMEHMATA B pas/IM4YHO  BpeMe,  Kato
13CneABaHETO BK/MHOYBA  Heobxogumarta
MOBTOPSEMOCT, KOETO OCUTypsiBa U3MEHEHMATA
Ha TEXHWUTE MHEHWS, NOKYMNaTeNCKO NOBEAEHME
1 notpebneHne Ha noTpebutenute.

EKCnepumMeHTMpaHeTO KaTo  MeToj  Ha
n3cnedBaHe ce 3akly4aBa B OMUTA, u4pes
MaHUMynmpaHe Ha MNPUYUHHO-CNELCTBEHUTE
BPb3KM Ha HEe3aBUCUMMU TMPOMEHNVBK, [a Ce
ONpefenn BUAHWETO WM BBPXY 3aBUCUMU
MPOMEH/IBW,T.€.Ha efH U CbLUW XpaHUTeNeH
MPOAYKT, ONWCaH MO Pa3/IMyeH HauvH B e4HN U
CblUM OMaKOBKW, HO C Pa3NYHU LEHU Ce
HabntofaBa peakumsita Ha noTpeduTenuTe B
pasMYHMTE KOMOUHALMN.
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HoBsoTo cTonetve ce onpegens Kato
rno6aneH NoTpebUTENCKN Nasap ¢ eeKTMBHA
MH(OpMaLMOHHa cucTeMa 3a KOMyHuKauun. B
Tasm MH(OpMaLMOHHO-NasapHa cpeaa,
CErMeHTMpaHeTO Ha Masapa, 4pe3 rnobaneH
MapKETUHI 1 KOMYHWKALWMOHHM CTpaTermu,
Cb3daBa YCNOBMS 3a Cb3faBaHETO Ha HOBW
noTpebuTenckn Haemum. CbBPEMEHHUAT Nasap
Ce XapaKTepuaupa C HanperHata KOHKypeHuus
M BMCOKW OYaKBaHWs Ha notpebutenute. Lien
Ha BCAKa opraHu3auus e, fa npefocTaBu Ha
noTpebuTennTe  LEHHOCT,  M3MpeBapBalla
KOHKypeHTWTe. [log  LEHHOCT cnegBa pAda
pasbupame  GOHycuTe, KOWTO  MONy4aBa
noTpebuTensT KaTo pasnnka B LieHa,
XpaHUTEeNHA  CTOMHOCT, CbXPaHSEMOCT MU
An3aliH, KynyBaliku TO3M MPOAYKT.
CbBpeMeHHaTa KOHKYPEHTOCT nocTass
aKUeHTa BBPXY CbBKyMHaTa LEHHOCT Ha
CBOWTE CTOKM. 3a MOTpebuTenute, € BaXHa
CbBKyNHaTa MOME3HOCT OT MOTPe6HOCTH,
KOMTO MoraT Aa 6baT YCBOEHM 3a pas/nvka OT
CbBKYMNHMTE 06€3M0Ne3HOCT, KOUTO WM Cce
npegnaraT cpewly 3annawiaHe. KayecTBoTO
4eCTO MbTW Ce Bb3NpMeMa KaTo CUHOHUM Ha
LeHHoCT. Ha nasapa obauve efHa CTOKa ce
NO3MLMOHMPa OCBEH C KayeCTBOTO CU, HO U C
LIEHHOCTW KaTo — TbProBCKa Mapka, UMUX,
LeHa W apyrn 0cob6eHOCTM, XapakTepHu 3a
npogykta.  lMoTpebutennte  OBGMKHOBEHO
n36bupat NPOAYKT, KOWTO MakCUMaJIHO OMnmcBa
TEXHUTE OYaKBaHMA 3a LEHHOCT, KaTo ce
cbobpassiBaT ¢ obujata m3roga, Kosito oGuxa
noayynmnu OT Tasum MokKynka. Kato ce
Bb3M0/13BaT OT Te3n (PaKkTopu, MapKeTono3nTe
npegnaraT cTpaTerMnm 3a W3yyaBaHe Ha
noTpebuTennMTe M Cb3faBaHe Ha MeETOAM 3a
OBNafifiBaHe  Ha  TEXHWTe  HaBUUM W”
NpeBpbLUAHETO M B noTeHUMaNHN
NoKynaTenu.

3. ETann npu n3cnefBaHe Ha
NoTPebUTENICKOTO NOBEAEHME.

B  HayyHuTe  nybnmkaumm  ca
pasrnexnar HAKOMIKO eTana npw u3cnegsaHe
Ha nMpoLieca Ha B3emMaHe Ha pelleHne 3a
MOKynka>: OTKpMBaHe Ha npo6/iema, ThpceHe

® Terziev, V., V. Babanakova, S. Stefanov, M.
Georgiev. (2017). Study of consumer behavior.

Ha NHopmauus, OLeHsIBaHe Ha
aNTepHaTVBUTE,  peLUeHVe  3a  MOKYMKa,
nosefjeHne npu nokynka. [lpu  eTana
OTKpMBaHe Ha npob6nema ce uUma npes BuUg
OCb3HaBaHe Ha pas/imkKata Mexay >kenaHue u
[eVCTBUTENHO MOJMIOXKEHUE. BTopuaT eTan Ha
npoueca Ha B3eMaHe Ha peLUeHye 3a NOKymnKa e
TbPCEHETO HA WHMopMaums (BbHWHO W
BbTPELLHO TbPCeHe Ha UH(opMauus). TpeTuaT
eTan npeAcTaBnsBa OLEeHKa Ha anTepHaTuBuTe
3a MOKYMKW. YeTBbPTMAT eTan OT npoueca Ha
B3eMaHe Ha peLleHue 3a MOKYMKa e camoTo
pelleHne 3a MOKynka. [letmsaT etan e
NoBeJEHMETO cief NOKynkara.
4. dakTopn (neTepMUHaAHTN) Ha
NnoTpPebuTeNICKOTO NOBEAEHNE.

B HayuHuTe ny6nmkaummn® [4] 0CHOBHO
Ce pasrnexzgar CrefHuTe [eTepMUHAHTW Ha
noTpebuTencKkoTo noBefeHue -
MapKeTUHI0BY, CUTYaLMOHHM,
MCUXONOTMYECKM U COLMANTHO-KYNTYPHU
(pakTopn. KbM MapKeTUHrosute aktopu ce
oTHacaT. T. Hap. 4P. CuTyaunmoHHUTE
LETEPMUHAHTM pasrnexaar BAUAHWMETO Ha neT
(baKTopa: MpefHasHayYeHWeTO Ha CTOKara,
COUMAZIHOTO  OOKpBXEHWe,  (PU3MYECKOTO
06KpPBXKEHMe Y MbPBOHAYA/THOTO CLCTOSAHME Ha
Kynysaya. llcuxonornyHuTe ¢akTopu faasat
OTroBOP Ha BBMPOCMTE 3all0 M KaK
noTpebutenMTe ce AObpxaT MO oOnpegeneH
HauMH M KbM TAX Ce OTHACAT: MOTMBaLMATE,
(PM3NOMIOTUYHUTE HYXAWN, XapaKTepucThKa Ha
NMYHOCTTA,  BB3NPUATMETO  Hay4yaBaHETO,
CTOMHOCTW, YOeXAeHMs W CTaHoBUWA W
CTUIBLT Ha XMBOT. KbM nocnefHata rpyna
COLMaIHO-KYNTYPHN  (DaKTOpX Ce OTHACAT:
pedepeTHUTE TPYynuW, POAUTe U CTaTycuTe,
NNJEepCcTBOTO,  CEMENCTBOTO,  KYNTYpHUTE
LIeHHOCTU, Cy6KYNTypUTe, COLManHMTE Knacu’

[3].

4. MACTO Ha NOTPebUTENCKOTO MOBEAEHN B
nasapHara cTpaTerus.
AHaNM3LT Ha rnasapa

BK/IHOUBA,M3CNe0BaTeICKaTa  [IeMHOCT  3a
OLIEHsIBAaHE W3MEHEHMETO Ha TEHAEHUMMTE B
MoBEeEHNETO Ha NOTPEGUTENNTE;aKTYaNHUTE 1

KNOWKEDGE - International journal, vol.
20.1, Bansko, December, pp. 465-471.

® Mak Tam, pp. 468-469.

’ MnageHosa, ., H. Aumosa (2009). OcHoBY
Ha MapkeTuHra. HbY, Codws, c. 25.
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MOTEHUMA/IHA  KOHKYPEHTW;  CUIHUTE  ”
cnabute CTpaHW Ha (UPMUTE U pecypcuTe, C
KOWTO pa3rnonarar; npaBoBu, TEXHOMOMMYECKM,
MKOHOMUYECKM W (DMHAHCOBU  (DaKTOpMW.
MN3yuaBaHeTO M pa3bupaHeTo Ha BCUUKU Te3w
acrnekTn crnocobcTBa 3a 04YakBaH MOTEHLMaNeH
YCMeX Ha BCEKM HOB XpaHUTENeH MpOAYKT.
[Obn60KOTO NpPOHMKBaHE U pa3bupaHe Ha
MOBELEHNETO Ha NOTPeduTennTe, aHaIU3bT Ha
(hakTOpPUTE, KOWUTO BIMAAT HA TEXHUA HAYMH Ha
XMBOT, Ca BaXHa MNpeanoctaBka  3a
VHOyCTpUanHaTa cTpartervs Ha gupmara, ja
MPeLnoXM MOAXoAsLlaTa TbProBCcka Mapka U
CTOKa Ha To3u cerMeHT. CnefBaliata CTbhka
Ha nasapHara cTparterus obxsalia feiHOCTUTe
CbC CerMeHTMpaHe Ha nasapa u LetUHNPaHETO
Ha MOTpebuTeNUTe B TPYNM CbC CXOAHU
MoTPe6HOCTM W MOBefeHVe, KOUTO U
OT/MYaBaT OT MacoBms nasap. Hesasncmmo, ye
B €4WH W CbLUM CermMeHT nonajaTr Xopa CbC
CXO[HN XapaKTepUCTVKN,Te31 NoTpebuTenu ce
pasnnMyaBaT MOMEXAy CM C MOTMBaLMATA Cu, C
noTpebHOCTUTE CU, C OCOBEHOCTUTE CU MNpU
B3eMaHe Ha peLLeHus npu 136op Ha CToKa U ¢
MOBeSEHNETO CU MO Bpeme Ha Nokynka. Lienta
npu wW3cnedBaHe Ha MasapeH CerMeHT e,
“3MepBaHe W3MEHeHWeTO B MOBELEHNETO Ha
noTpebuTenuTe, pasfeneHn B OTHOCUTENTHO
eJHOPOAHW Tpynun /cerMeHTW/, NO3BONABALLO
Ja ce cBefje [0 MVHMMYM pasnvkata B
MOBELEHNETO MeXJy BCMYKM USIEHOBE B
CerMeHTa ¥ fJa Ce MakcuMu3vpa pasnmkara
Mexay CermeHTUTe Ha nasapa.
MpPOTMBOMONOXHOCT Ha CerMeHTMpaHUs nasap
e arpecuBHWAT nasap, WM T.H. MacoB
MapKeTVHT,NPU KOUTO (MPMUTE MPOU3BEXAAT
¥ NpoAaBaT efyH W CbLUM MPOAYKT Ha BCUYKM
noTpe6uTenun. Tasm CTpaTerus e xapakTepHa 3a
pasBMBaly Ce WKOHOMWKM, WKOHOMUKM B
MPEXOA W HennaTexocnocobHO HaceneHue, a
CTPEMEXDLT € - fa ce Monyym, hyHKLUMOHaIHa
“3rofa, 4Ypes MakCMmasHO HUCKM LieHW. ToBsa
03HauaBa, Ye TaKbB MPOAYKT Ce NpousBexja
Ab/Ir0 BpeMe B MacoBM KOMMYECTBa, C HUCKa
cebecToiiHOCT M ce  peaausupa Mo
CbLUECTBYBALLM  KaHaIM, C  OFpaHU4eHu
LOMb/IHUTENTHU YCNYTH.

B EC macoBu nasapu noyty He CbLUEeCTBYBAT.
C BKNIOYBaHeTO Ha Obarapckara XpaHuTesHa
WHAYCTPUS B €BPOMENCKUA nasap, KOWTO e

CUNHO CerMeHTMpaH, cneasa fa ce B3emart noj
BHUMaHWE CNefHNTE OCHOBHM (*)aKTOpVI:

. M306unme, KOETO MOo3BOMsBA Ha
notpebutenss fga wu3bupa CTOKW,KOMTO [Ja
0TroBapsT Ha NHAVBUAYaNHUA My
BKYC,MOTPEOHOCTN 1 CTWN Ha XXMBOT;

. Cb3gageHute 6asa  OT [JaHHM No
OTHOLLEHME Ha NOTPe6UTeNnTE,NO3BOMSBA Ha
[V3aiiHepuUTe Ha  XpaHUTENHW CTOKM fJa
“3cnefBaT MOBEAEHUYECKUTE W MOM3BATE/NCKM
HaKNOHHOCTU " VHTEpecK Ha
MPOU3BOAMTENNTE — [a Cb3[aBaT PEKNaMHu
MOCNaHMS 1N OCbLLECTBABAT KOMYHUKATUBHOCT
C UHAVBUAYaANHUTE NOTPEBUTENMU;

° HeorpaHuuyeHa TexHofnorusaumsa Ha
nponsBoACTBOTO Ha XpPaHW N BbBEXAAHETO Ha
CUCTEMM 3a KOHTPO Ha TOTa/IHO Ka4ECTBO,

. MHOroYnCNeHN AVCTPUBYLIMOHHM
KaHa/ HaAXBbP/ALLM HALMOHAMHATE TPaHNLIM
3a pasnpegeneHve U peanmsaums. Tbprosusta
ype3 WMHTEPHET M03BONSBA, MOTPEGUTENCKUTE
XenaHus fa 6baT W3MbAHEHW Ha BCEKU
nasapeH CEerMeHT.

MoTpebuTeNnTe cTaBaT BCE MO-OMUTHU W
B3WCKaTe/IHM MON3BaTeNy KaTo Mpeanoymtar
Ja TbpCAT CTOKM, KOMTO Aa OTroBapsT Haii-
Mb/HO Ha  TEXHUTE  WHAMBUAYaHU
MOTPEGHOCTM, MpPeAnoYMTaHMs U BKyC. B
CTpemeXa Cy fa 3aBNafiesT HOBW Ma3apHM
CEermMeHTW, MpeycnsBawuTe GUpMU npeanarat
Ha nasapa, CTOKM W YCAYrM C YHUKaIHM
LeHHoCTU. Ha nasapute Ha EC cbliuecTByBa
TbproBckaTa MpakThKa C Ha3BaHMETO MacoBa
KacTomMmsaums  /rpynm  OT  HacefleHWeTo
06eaVHEHN MO Pa3/IMYHK NpU3HaLLK/, KOETO Mo
CbLUECTBO NpeACTaB/siBa afanTUpPaHe Ha CTOKM
W yCnyrn KbM MOTPEBHOCTUTE Ha OTAE/HUTE
KNMEHTU B TONEMU O6EMM U OTHOCUTENHO
HUCKM pasxogu. Mpwn Tasu cuctema upmmTe
y/0BNeTBOPSBAT noTpebHOCTUTE Ha
NOTPEBUTENNTE C YHUKANHK LieHHOCTK, Ge3 Aa
orpaHu4aBaT  NPOW3BOACTBOTO C  BUCOKM
MPOU3BOACTBEHN W THProBCKM pasxoan. B
Pa3BUTUTE Ma3apHM MKOHOMMKM, CbLLECTBYBA
MPaKkTUKa,Mpu  KOSTO ,Npy  pasMsiHa  Ha
MHGOpMaLMS  MeXay — Npou3BOAUTENN 1
noTpeéutenn,  noTpedUTeNMTe  MoNy4yaBaT
[OMbAHUTENHU CTUMY/IN.
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Hskon hmpmy NpakTVKyBaT KpainHu opmMn Ha
CermMeHTaums 1 KacToMM3aLmMst Ha nasapa KaTo
Cb3gaBaT CermMeHT caMO 3a ef4uH YOBEK.
OG6LecTBeHaTa MPaKTUKa € HanoXxmna YeTmpu
KpUTEpUs 32 OLUEHsIBaHE Ha MasapHUTE
CErMeHTW:  M3MEepsSieMOoCT,  AOCTVKMMOCT,
OCHOBATe/HOCT, NoAo6ue.

5. CTparternu 3a rnosuLlaBaHe f0A/IHOCTTA
Ha noTpebuTenuTe.

MHOro  MeHUmKbLpU 1 MapKeTo/103K
pasrnexgar CbXpaHABaHETO Ha
[eNCTBUTENIHUTE  K/IMEHTW, Kato MO-rofiaM
MPUOPUTET, OTKOIKOTO MPYB/IMYAHETO Ha HOBU
noTpebutenn, Tbi KaTo pasxoaute  3a
3a/ibpXXaHe Ha aKTya/lHUTe Kyrysayu ca mo-
HMCKW, OTKONKOTO pasxoguTe 3a npusanyaHe
Ha  HOBM  KnneHTW.  [porpamata  3a
noBuLLIABaHe JIOAMHOCTTa Ha MNOTpebuTenmTe
BK/IHOYBA pa3HO06pa3Hy 6OHYCK 1 MOOLLpeHus,
n3pasaBalliy ce B pasfaBaHETO Ha CreuuaiHun
KapTu, [Jasaliy Bb3MOXHOCT 3a 0O/1eKYEeHM
nnawiaHna  WaM - yyactme B MPeAMETHU
notapun. TakmBa 06/IEKYEHN YCNOBUSA Ca
BbBeeHM B marasvHuTe “MeTpo”.
HesaBcumo OT Tuna Ha mnporpamute 3a
NOAMHOCTTa W HEWHOTO peanu3npaHe Ha
nasapa, KpaiHata Len Ha YnpaeneHWeTo e
yCTaHOBABaHETO Ha HEMOCPefCTBEHN BPH3KU C
KnveHtute. TeopuATa 3a WKOHOMWUKA W
opraHm3saums Ha  MOTPebMTEeNCKOTO
noBefleHVe, Mpegnara HAKoOM cnocobu 3a
peann3vpaHeTo Ha Tasu CcTpaTeruns:

. MpakTNYecKo  OCbLUECTBABaHE  Ha
VHAVBWAYanM3vpaH MapkeTuHr. Heobxoauma
e 06asa OT f[aHHM W  CcheumanmsvpaHa
eNeKTPOHHA CUCTEMA 33 HEIHOTO MoaabpXKaHe
11 pasnpocTpaHeHye.

. MpoeKTMpaHe ¥ OCHLIECTBABAHE Ha
MONNTUKM 33  TOTAleH  KOHTPONM  Hag
KauyecTBOTO.

. dopmupaHe Ha peanncTuyHm
ovakBaHuA. O4akBaHOTO Y/AOB/IETBOPEHME Ce
OCHOBaBa Ha MpeALlecTsally MNOKYMKM OT
cTpaHa Ha mnoTtpebutens. [lpeysennueHnTe
OYaKBaHWA Cb3fafileHn OT MPOU3BOAUTENS,
BOAAT KbM HEYJO0B/IETBOPEHOCT W MOAPWBAT
Cb3fafeHnTe MPU3HAHWA KbM  JOSMHOCT,3a
KOeTo ca HeobGXOAMMM HOBW CpeAcTBa 3a
Cb3[aBaHeTo Ha CTMMY/1 33 HOBA MOKYMKa.

. OGe3neyaBaHe Ha rapaHuuu.
MapaHumsTa ce Bb3NpremMa KaTo
MPUHUMNMANHA 3alyUTa Cpelly pucka npu
MoKymnKaTa Ha BCsiKa CTOKa.

. MpeueHsBaHe Ha BCUYKN Bb3MOXHW
CUTyauun, Npy W3MNON3BaHETO Ha NPOAYKTa.
MoTpebuTensT e AMbkeH Ja 6bhe 06MbYeH C
HeobxogMmaTta MH(opmaLs npw
3M0N3BaHETO Ha NPOAYKTA.

. Bb3MOXHOCT 3a yCTaHOBfBaHe Ha
obpaTHa Bpb3Ka C K/IMEeHTa.

. Mpu3HaBaHe  060CHOBAHOCTTA  Ha
Xanbata OT noOTpeduTens,opraHMaMpaHe Ha
npoBepka no obcTosTencTeara "
OTCTpaHsBaHe Ha npobnema.

° lNoBuwiaBaHe cTereHTa Ha /0AMHOCT
KbM K/IMEHTA.

Mporpamata 3a [AWPEKTEH  KOHTaKT ¢
noTpebuTenuTe, € 4acT OT WHAYCTpUanHUs
MEHUPKMBHT, KONTO MMa 3a Len yBennyeHme
Ha npofaxobuTe n Ha nevyanbata. nobanHarta
TbProBus Ce XapakTepmsupa C UHTep-nas3apHo
CEerMeHTUpaHe W T.H. KPOCKY/TYpaneH aHaIn3.
To3n aHaM3 npefcTaBnsBa CcucTeMa  3a
CpaBHeHWe Ha CXOoAcTBata M pasfMKWTe B
MaTepuanHUTE M MOBEeEeHYECKM acnekT Ha
pasnMuHMTe  KynTypu.  M3nusaHeTo  Ha
MEXAYHapoAHWs nasap e CBbp3aHo ¢
M3UCKBAHETO, [a Ce [MOo3HaBa Ky/nTypHaTa
MOAEHTUYHOCT Ha NOTpebuTenmMTe Ha BCEKU
nasap, KOMUTO Ca CBbp3aHW C MONUTUYECKM,
eTHWYECKN,  PENIMIMO3HN U PErvoHaIHK
ocobeHocT.  Hay4yHaTa  nporHosa  3a
HaB/M3aHe Ha HOB Mas3ap Ce OCHOBaBa Ha
CMOCOBHOCTTa 3@ KY/NTYPHO CbpEXMBABaHE
WM CbBMECTHO CBXMUTENCTBO. KynTypHOTO
CbMPEeXMBSBaHe ce onpeens KaTo CrnocobHOCT
Ha WHOMBMAA & Bb3nNpuema 06eKTVBHO
BbTpeLLIHaTa JlOrMKa Ha >KMBOTa M fJa Cce
Bb3bpXa OT KPUTUMKM 33 4yXauTe My
LEHHOCTHM  cucTemu.  M3yyaBaHeTo  Ha
eTHorpausaTa Ha NoTpebuTeNMTe crnomara 3a
afanTupaHeTo npu KyNTYpHOTO
cbnpexussBaHe. KonkOTO noseye ce 3Hae 3a
KynTypaTa Ha KynyBauuTe, TO/IKOBA MO-/1€CHO
LLie Ce MO3MLMOHMPa NPOAYKTa W MO-NECHO Lue
ce cermMeHTVpa nasapa
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3aK/1touYeHmne

B CbBpeMeHHUTe YCMOBUS Ha pa3pacTBaHe Ha
nasapyu W pasBUTME Ha MOTpebGUTeNcKata
KynTypa Ce YCMOXHsBa npoueca  Ha
yrpaBfieHMe Ha MapKeTMHroBaTa AeHOCT Ha

npegnpuatuata. B pesyntat  Ha  TOBa
MapKeTUHIbT CTaBa cnogeneHa gunocodua Ha
6usHeca M Ha noTpebuTens, gopmMupaRikn
06LLUM LEHHOCTM MO OTHOLLUEHME Ha Ky/TypaTa
Ha NPOM3BOACTBO M NOTPebeHNe.
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CbBPEMEHHW TEXHOJ10I M B
PECTOPAHTBbOPCKUA BN3HEC
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Pestome: VHTerpupaHeTo Ha CbBPEMEHHWTE TEXHOMOTMM B PECTOPaHTHLOPCKUA OU3HEC
cb3faBaT YCNOBMS 3a MpefflaraHe Ha HOBO UM MO-Ka4YecTBEHO 06cny>kBaHe. BadkHa
0CO6GEHOCT B TO3M 3HAYMM OTpachn Ha 6usHeca e Aa ce Nogobpu KayecTBOTO, Aa ce
YBE/MUM MPOM3BOAMTENHOCTTA W fAa Cce CBefaT A0 MWHWMYM peknamauunTe, KoUTo
Bb3HWKBAT B PeCTOpaHTbOpPCKaTa AeHOCT. HacToAwoTo m3cnefsaHe vma 3a Len ga
NPOy4YM CbBPEMEHHUTE TEXHONOTMYHMTE WMHOBALMW B PECTOPAHTbLOPCKUS GU3HEC C LN
nofo6psiBaHe npoLeca Ha 06cny>KBaHe.

K/040BM fiyMuW: TeXHOAOMK, MHOBALMM, PECTOPaHTLOPCKM NPOAYKT, 06CNy>KBaHe
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Abstract: The integration of modern technologies in the restaurant business creates
conditions for offering new and better service. An essential feature in this important branch of
business is to improve quality, increase productivity and minimize complaints that arise in the
restaurant business. The present study aims to examine modern technological innovations in

the restaurant business in order to improve the service process.
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1. BbBefeHue

Mpe3 nocnefHWTe HAKOMIKO rOAMHMN Typu3ma
Yy Hac OkKasa 3HauMTeNHO B/IMSIHWE  BbLPXY
MKOHOMWKaTa Ha CTpaHarta, BKIHUUTENIHO M Ha
Pa3BUTMETO Ha PECTOPAHTCKUA BU3HeC. JUpeKTHUAT
N WHOVPEKTEH MPUHOC Ha Typu3Ma KbM OpyTHWS
BbTpeweH npofykt (BBIM) Ha Bbarapus e oKono
15%, koeTo e ¢ 5% Hapg cpegHus 3a EBponeiickums
Cbt03. /IMEHHO 3aTOBa CEKTOPBLT € OnpefesieH Kato
ACEH MpUOPWUTET 3a pas3BUTVE Ha Ob/rapckara
NKOHOMWKa.

Mo gaHHWM Ha HaumoHanHWA CTaTUCTUYECKN
WHCTUTYT Mpe3 noc/efHNTe 3 rogyHN pasxoauTe 3a
KpaiHO noTpebneHne Ha TYpUCTM B CTpaHarta ca
06110 7.688,35 M/H. NnB.

3HaumMTenHo ce  yeennum  6pos  Ha
3aBefleHMsTa 32  XpaHeHe M pasBieyYeHMs.
Mpoabmkasar NONOXUTENHUTE TeHAeHUMN,
OTHacALWW Ce [0 MaTepuasiHaTa 6a3a, KauecTBOTO Ha
06CNy>BaHETO M peknamarta. Oce3aTesiHO Ce YyBCTBa
B/MSIHWETO Ha Nasapa BbPXY LANOCTHATa AENHOCT Ha
pecTopaHTUTe upes yBenmnyasalLata ce
KOHKYpPeHLMsTa MeXxay TaX. 3acunsa ce XKenaHueTo
3a 3aBMagsBaHe Ha HOBM Mas3apu 1 3a NPUBINYaHE Ha
KNeHTW. BCcuUKo TOBa Hanara Aa ce TbpCAT HauuHU
3a nopobpseaHe Ha YyCnyrute —MoOBULIABaHe
KauyecTBOTO Ha 06Cny)kBaHe W YCnoBusiTa 3a
peanuzaymsa [1].
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2. W3noxeHue

,./IHOBauyATa e BbBEXKaHe B ynoTpeba Ha
HAKAKbB HOB WM 3HAYUTENHO MOA0OpPEH MPOAYKT
(cToka wnu ycnyra) wiu NPoU3BOACTBEH MpPOLEC, Ha
HOB METO4 3a MapkeTWHr WM Ha HOB
OpraHu3aunoHeH MeTO[ B ThProsckaTa npakTUKa,
opraHusauMaTa Ha paboTHATE MecTa WM
BbHLUHUTE BPBb3KW, KOMTO Cb3AaBaT nNas3apHu
npegumcTsa M Npu  TOBA  MOBULIABAT
KOHKYPEeHTOCMNOCObHOCT Ta Ha mpmmTe™.

no Manueld’Oslo, 3e edition

Cnopef;, HSKOW aBTOPU TEXHOMOrMYHUTE
MHOBaUMM Ca  WMHOBAUMM  Ha  TEXHOMOTUW.
MOHATMETO TEXHOMOTWSt Ha CBOWM pef ce OTHacs [0
»,3HaHUATA W YyMeHWsTa, KOWTO MmoraT fga 6baat
3M0N3BaHN 3a PasBUTMETO Ha NPOAYKTW W YCNyru,
KaKTO U 3a TEXHWTe MPOAYKUMOHHW U A0CTaBHU

cuctemmn®.  TexXHOMOrMYHWUTE  MHOBALMU B
pecTopaHTbOpckaTa [fAeMHOCT ca edHu  OT
OCHOBHMTEe  (DakTOpyu  3a  WHOBMpaHe  Ha
PecTopaHTbOPCKNA NPOAYKT. OCHOBHUTE

eleMEHTN, KOWUTO MOANeXaT Ha WHOBauuMn ca
OpPraHoNenTUYHOTO KY/IMHApPHO NPOW3BOACTBO —
KY/MHapeH MpPOAYKT (TEXHUKMW, TEXHONOrUA WU
YCNOBMA 32  HEroBOTO  MPOU3BOACTBO U
peanm3auma) UK TEXHOMOTMS Ha 06CNy>XBaHe
(BupoBe  ycnyru, TeXHONOrwMA, npasuia W
opraHmsaumsi Ha ob6cnyxsaHe) [2]. Xopa, KouTo
6vxa ce Bb3MOM3BIM OT TO3M BUA MHOBaUuM ca
noTeHUManHX npeanprvemMadn — Tesu, KOUTo
BWKAAT  Bb3MOXHOCT B cpejara,  umar
CNOCOOHOCTM [a 3anoyHaT OM3HeC M He ca
MOBNUAHK OT CTPax OT nposan [3].

Llenta Ha npoy4BaHeTo € Ja ce CbCpefoToum
BHUMaHMETO, WMEHHO KbM  TEXHO/OrMATa  Ha
o6cny>xBaHe. TeXHOMOrMYHUTE MHOBALWMM Ce HacouBaT
He camMo KbM 0BHOBSIBaHE Ha TeXHU4ecKara 6a3a, Ho U
KbM (DOPMUTE 1 TEXHOMOTMMTE Ha 0OCNYXKBaHe, C Lief
Mb/HO Y[OBNETBOPSABaHE Ha MpeAnoyMTaHusTa Ha
KoHcymatopuTe [5]. CTpeMeXxXbT Ha pecTopaHTbopuTe
e 4pe3 HarpaBeHUTe MHOBaUMW [Ja Ce MpuBanyaT
noBeYe K/MEHTU C TMOBULIEHW W3UCKBaHWUS W
OYakBaHua. Tasy ambuums ce Ab/DKU [NaBHO Ha

CMasBaHeT0  Ha  TEXHOMOMMYHWA  mpouec  Ha
06CNy>KBaHe.
2.1 TexHONOrNYHU MHoBaLUu B

pecTopaHTbLOPCKUA GU3HEC.

B HacToAW0TO M3cnesBaHe ca NpPoyYeHn 1
MpesCcTaBeHN TEXHONOrMWUTE, KOUTO Ce WU3MoN3BaT B
pecTopaHTbOpCKaTa  WMHAYCTpUA B Apyrute
[bPXXaBK, Kak Te Ce MPUemMaT OT K/IMEHTUTE U KakKBW
pe3ynTatu ca OTYenn (PUPMUTE, KOUTO WM3N0N3BaT
Te3n HoBaLuK.

TexHonormm Ha Macarta.PecTopaHTuTe
npuéarsat Bce MNOBeYe A0 TexHonmoruuTe, 3a fAa
Nnofo6PSAT raCTPOHOMUYHWUTE MPEXUBABAHUA Ha
KMEHTUTE CU. B MOMeHTa 7% OT CcOBCTBEHMUNUTE
Ha PecTopaHTW W3M0/3BaT TEXHOMOMMN Ha Macarta
ype3 yCTPOICTBa, KOUTO MO3BO/ABAT Aa Ce Noucka
CMeTKaTa Wam NPUCHLCTBMETO Ha CepPBUTLOP Camo C
e[lHO HaT1CKaHe Ha 6yToHa. Ho ce oyakBa 6poAaT UM
[ia HapaCHe B CNnejBaLluTe HAKO/KO roauHn [8].

Microinvest Cyber Cafe e codyepeH
NPOAYKT, KOWTO AaBa Bb3MOXHOCT Ha BCEKW K/MEHT
C mMobuneH TeneoH Aa Hanpasu CBOATA MOPBYKA,
6e3 HeobX0AMMOCT OT LOMb/IHUTENEH cohTyep.ToBa
peLleHne NpefocTaBs YHUKaHaTa Bb3MOXHOCT Ha
BCMYKM, KOUTO WM3MON3BaT MPEHOCMMU KOMMIOTPU U
MOGW/MIHM YCTPOIMCTBA Aa HanpaBAT Mopbyka, 6e3
Hamecata Ha cepBUTbOpP. 10 TO3WM HauwH, Te
136vpaTt, NnopbYBaT M Nnawar AMPEKTHO OT Macarta
CW, Kato 0O6CNnyXBawmsa MepcoHasl eguHCTBEHO
U3Mb/IHSABA TEXHUTE XKEeNaHus.

POS-cuctema — Hail-gobparta cuctema 3a
unpposn npogaxébm (POS) e obnaveH wmogen,
KOMNTO AelcTBa KaTo onepaTvBHa nnatopma 3a
nepcoHana:  CepBUTLOPBLT  MpremMa  MOPbYKMK,
KyxHsiTa W nojsy4yaBa He3abaBHO, a Kacuepute
06paboTBaT nnallaHuaTa Ha knneHTute [9].

VHTepakTuBeH 6ap wiv maca. Te morat
fa 6bAar M3rpafieHy, Kakto Kato MNPOeKLUMOHHO
pelleHre, Taka M 4Ype3 ekpaHu, KOeTO MpeBpbLuya
Knacuyeckusa 6ap unnM mMaca BbB Brevat/ifBaly,
avcnnein ¢ o6pasu 1 LBETOBE, CbYeTaHN CbC CEH30P
3a [ABWXEHMe. BbBeXaaHeTo Ha TakaBa WMHOBaLWs
M3NCKBA HA/IMUMETO Ha 3HauuTeNeH (hMHaHCOB
pecypc. [pepnaraHeTo Ha Te3n WHOBaTUBHM
pelleHnss Morat Aa 6bAaT npeAcTaBeHM Ha nasapa
KaTo ,,CneuuanHn Macu®, U3NCKBaLLM pesepsaLuu,
KOETO ' Mnpasn MHOIO TbPCeHW U1 XenaHu. Hapep c
OHNaliH MOPBYKMTE U 3anallaHeTo Ha CMETKMUTE,
Tesn Macu ca O0cobeHO [obpu 3a  wrpu,
BUAEOK/INMNOBE, KOETO Le 3abaBnfBa KIMEHTUTE MO
BpeMe Ha npexxumesisaHeTo uUm [4], [7].
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2.2 Bbnarapcku 13Mno/13BaLLn

thrpmu,
NHOBATMBHN TEXHOI0M UK

B MOMeHTa MHOM0O Masko dupmn B
Bbnrapna ce BbL3MONA3BAT OT ChLUECTBYBALUTE
TEXHONOTMW 33 YNecHABaHe Ha B3MMaHe Ha
NopbYKM. Haii-4eCcTO B MpakTUKaTa Ce M3non3Ba
OHMaH M MOOMHO B3emMaHe Ha MopbykK, POS-

cucTeMn U opyru
coTyepw.

OO6ekT Ha wu3cneABaHeTo ca HAKOUM OT
(hMpMUTE, KOUTO WM3NON3BaT Te3n TEXHONOruK,
KaKTo 1 pesyntatu, KOUTo OTYmTar.

Food Panda, kakTto ” HAKOM gpyru
PecTopaHTV 1 caiiToBe, paboTAT C T.Hap. ,,OH/aNH"
N ,MOBUMHO B3MMaHe Ha MNOopbYKK“. KaTo Tasu
cucTema npea/ara OHManH MeHHo 1 3anaLlaHe.

Happy Bar&Grill. PectopaHT Happy
n3nonsear POS-cuctema, KOATO JoMycka MUHUMYM
rpewkn B MOPBYKUTE U YyNecHsBa paboTata Ha
cepeuTbopuTe. TasM cuctema paboTW, Kato
CEPBUTLOPBLT  MpUeMa MOPbYKM  Ha  Cny>kebeH
Tene)oH, a Te aBTOMATMYHO Ce 0TPa3sBaT B KyXHATa.

McDonald’s e Hail-ronsivata Bepura OT
pecTtopaHT 3a 6bP30 06cnyXkBaHe ¢ Hag 35 000
pecTopaHTa, B Hag 100 gbpxasu B cBeTa. Bepurarta
m3non3ea  Kiosk-cuctema 3a  camoctosTe/Ha

pasuHM  paspaboTeHu

MopbYKa, KOATO MNpefcTas/asa ronam touchscreen c
e/IeKTPOHHO MEHI0 ¥ Bb3MOXKHOCT 3a nnaiaHe. Ta
ynecHsiBa MHOro rpoueca Ha 06CnyxBaHe W
npegoTBpaTaBa CTPYMBaHETO Ha KAMeHTW. Tasu
cuctema ce m3nonssa 1 B Kentucky Fried Chicken
(KFC) [10].

B  cpaBHeHMe Cc  gpyruTte  masapw,
ObArapcKMAT Masap Bce OLLE He e FOTOB Ja BbBefe

TEXHOMOTMYHUTE  WMHOBaUMM B MPOLECHT  Ha
06CNyXKBaHe, 3aLLl0TO TOBA Ce Ab/MKN HA MaHTa/IMTETa
Ha GbIrapcKMTe KOHCYMATOpy, KOWUTO MOAXOXAAT C
HeAOoBEpMe KbM HOBUTE TEXHOMOTMW U MPeAnoynTaT
COLMAHIS KOHTAKT 11 NMEPCOHAHOTO 0GC/Ty)KBaHE.

3. W3cnegBaHe v pesynTaTy

B poknaja 3a ,,Ycnex Ha pectopaHTuTe"
npe3 2019 r. 8 CALL, 52% oT pecTopaHTLOpUTE Ca
oTbensasanu, Ye TabneTuTe 3a MOPbYKA Ca ,,BAXKHN™
unu L, A0HAKbLAE BaXXHW™ 3a pecTopaHTa, [0KaTo
70% OT TAX He NpuemaT WUHTEPaKTUBHWUTE Macu 3a
BaKHa W HeobxoAuMma TexXHo/orus, KosTo pfda
BKMOYaT B 6um3Heca cu. U 65% o1 TAX ca
rnacysanu, ye POS-cucTemara e BaXkKHa MHOBaLNA B
pecTopaHTbopcTBOTO [11]. (Pur.1)

80% -
60% -
40% -+
20%
0% -

® He ca BaKHH
B TToHAKBAe BAKHH

Baxuu

dur. 1. BaXKHOCT Ha TEXHONOrMMTeE
3a pecTopaHTa.

Olive Garden e awmepukaHCcka Bepura
PeCTopaHTY 3a XpaHeHe, CreuvanmsvpaHa B UTaaaHo-
aveprKaHckata KyxHs. ToBa e AbLUepHO APYXXEeCTBO
Ha Daren Restaurants, Inc. Te BwBexaar npes 2015 r.
TabneTn B npoueca Ha paboTa cu. B Tabamua 1. moxe
[a ce Npoc/iefn Kak Tasu TEXHO/OrnsA ce 0TpassBa Ha
NpUXoAuTe Ha Bepurata. PesyntatuTe Mokassear, ye ¢
BCSKa M3MMHa/Ta rofinHa NPUXOAUTE Ce NoKayear, KaTto
npe3 2019 r. Te Genexat pbCT 0T 5% yBenmyeHve [6].

Ta6nuua 1. MNpuxoam cnep BbBE>XKJaHETO Ha
MHOBATVBHATA TEXHONOINA B

OliveGarden.
MognHn Mpuxogm Mpnxoan B cpaBHeHne
(L. gonapn) | € MUHaINTE FOANHN

2015 3,789.6 1.1%
2016 3,838.6 1.3%
2017 3,938.6 2.6%
2018 4,082.5 3.7%
2019 4,287.3 5.0%

3a nocTuraHe Ha LeNTa Ha M3cneaBaHeTo
Oelle npoBefeHa aHKeTa CbC CTYAEHTU — Magu
MOTEHUMaNHK NpeArnpueMayn, KOUTO WCKaT fda ce
3aHMMaBaT B Obelle C PecTopaHTbOPCKM GM3HeC.
YyaCTHAUMTE  MNOKasBaT rofsM  WHTEPEC  KbM
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TEXHO/IOrMYHMTE MHOBaUuK. "onsamMa Yact OT TAX ca
3ano3Hat C TexHonoruuTe, Kato Hag 80% ca
rnacysaiM 3a OHMAiH M MOGWIHO B3eMaHe Ha
nopbuky, a Hag 40% 3a HacTonHWTE Tabnetm u
WHTEpaKTVBHUTE  Macu. 65%  oT  MmsaguTe
npeanprieMayy 6rxa 13non3sany Tesu TEXHOMOrMn 1
cMATaT, Ye ToBa e ObAeLleTo B pecTopaHTbopcKaTa
nHaycTpus. (dur.2)

E]la

EHe

 TTa. HO OHX
HalpaBH1/a cBOe
OpoyiBaHe
®ur. 2. Kaksa 4acT 0T MnaguTe 6barapcku
npegnpremayun ca roTosy ga nsnonssaT
TEXHOMOMMM 3a yNecHABaHe Ha npoleca Ha
o6cny>keaHe?

SWOT aHanus

HacTtosLloTo npoyysaHe Bknousa U SWOT
aHa/sn3, KOMTO MoKa3Ba Kak HOBWTE TEXHO/MOrMH Lue
ce 0Tpa3dAT BbPXY Pa3BUTUETO Ha PECTOPaHTLOPCKUA
6usHec. To3n aHaM3  onpedenn  pakTopurTe,
(hopmynupatLm 6beLaTa cTpaTerus 3a UHTerpupaHe
Ha HOBW TEXHO/IOrMM Y MPOrHO3MPa Kak 613HECHT L
pearvpa Ha BbBEX[aHETO VM.

CW/HU CTpaHu:

BricokokayecTBEHO 0OC/YXKBaHE;

MopobpsBaHe Ha ePeKTUBHOCTTE;

MpocnepsBaHe  Ha  Mpogaxbute K
NPOV3BOANTENHOCTTA;

HamansiBaHe Ha Hy>faTa OT CEpPBUTLOPM;

CsexxgaHe, Bb3HVWKBAHETO Ha FpeLikn Ao
MUHUMYM.

Cnabu cTpaHu:

HefocTaTbueH coLyaneH KOHTaKT;
Pa3xoam 3a yeb 4oCTb.

Bb3mMoXHOCTWU:

AKTyanu3auus Ha TEXHOOTMNTE;

WHTepec OT cTpaHa Ha K/IMEHTUTE KbM
yCTpoiicTBaTa;

YBenunyasaHe Ha npofaxo6uTe.

3annaxu:

YBefinyasaHe Ha KOHKYpPeHLUMATa,;
M3non3BaHe Ha
TEXHOMOTNN;
HnBOTO Ha NpUCNoOCcCo6UMOCT;
MpomaHa B MKOHOMMYECKOTO
CbCTOSHYME,

no-cTapm

4. N3soan

Pesyntatute OT HanpaBeHOTO W3CnefBaHe
rnokKasear, 4Ye rofgmMa 4acT OT MOTeHUWaNHUTE
npegnpuemayM ca  rotoBM  fa  W3M0N3BaT
CbBPEMEHHUTE TEXHO/OrK 1 ca 3ano3HaTu ¢ Tax. C
BbBEXJAHETO HA WHOBAUMOHHUTE TEXHOMOrnu
WHTEPeCbT KbM TAX HapacTBa W BOAM [0
noBuLIaBaHe Ha NPUXOAWUTe OT NpPogakoun. Tesu
NHOBaLMW 3HAYMTENHO nognomarar 6u3Heca, Kato
ynecHsBat paboTHuA npouec. Mma n morat fga
ObfaT M3BEAEHW Olle MHOIO CWIHWM CTpaHn W
Bb3MOXXHOCTM 3a NOJ06PSBaHE B MPUIOXKEHNETO Ha
NHOBaLWKTe.

5. 3akntoyeHwue

B HawweTo AuHaMUYHO BpeMe € MHOTO BaXKHO
ja ObJeM OTBOPEHM KbM  TEXHONOrMYHUTE
MHOBaLMW, KOWTO MoraT jAa YNecHAT paboTHus
MpoLecC B PeCTOPaHTLOPCKMA 6U3HeC. TexHomornmTe
C BCEKM W3MWUHaN [eH ce oOHOBABaT W cTasar
BaXKHa YaCT OT eXefHeBMETO HU. XopaTa, KOUTO ce
3aHMMaBaT C PecTopaHTLOPCTBO Ce CTpemsAT fa
BK/IIOYAT Ha-NMoAXOAsALLMTE MHOBaLUM B CBOA
OusHec. Llenta e fa ce NpvBiekaT noBeye KAMEHTH
C HecTaHAapTeH BKYC W MOBULLEHWN W3UCKBaHWA MO
OTHOLUEHVWE  Ha  06CNy>KBaHETO.TexXHOMOrMuTe,
AurutanusaumnsTa, poboTmsaumaTa 1 BbBEXAHETO Ha
obnayHMTe cucTeMM ca ObAELWEeTO B  MOAEPHUS
PecTopaHTbOPCKMSA BU3HEC.
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NMPOEKT 3A PASPABOTBAHE HA LLUOKOJIAA

CbC CINMMPYTNHA
MAPWVO AMNMOB!, HNKOJ/IA BYP/IAKOB?

YHUBEPCUTET N0 XPaHUTENHI TexHonorum — MNnosans™?
oyn. Mapuua 26, CTonaHcku thakynTeT
mariodimov97@abv.bg’, burlakov@abv.bg?

Pestome: LlenTa Ha HacTOAWOTO M3cnedBaHe € Aa Ce paspaboTy HOB 34paBOCNOBEH
LLIOKoNaaoB NpoaykT. C o6aBaHeTOo Ha Spirulina B HATYypanHus LWOKonag ce nogoopssaT
HEroBWTE MONE3HN XPaHWTeNHU KavecTBa. MNpPoAbMHKUTENHATA KOHCYMauus Ha HOBWS
NPOAYKT B ONpPefieNeHn KoNnyecTBa ce 0TpassiBa 6naronpusTHO Ha 34paBeTo Ha xopaTa

M NoBMLIaBa TAXHATa MMyHHa CUCTEMa.

KnouoBmM gymu: yepeH wokonag, , Spirulina, HOB npoaykT, 34pase

PROJECT FOR THE DEVELOPMENT OF CHOCOLATE WITH
SPIRULINA

MARIO DIMOV! , NIKOLAI BURLAKOV?

University of Food Technologies — Plovdiv'?
26 Maritza Blvd., Faculty of Economics
mariodimov97@abv.bg , burlakov@abv.bg

Abstract: The purpose of this study is to develop a new healthy chocolate product. The
addition of Spirulina to natural chocolate improves its useful nutritional qualities.
Prolonged consumption of the new product in certain quantities has a beneficial effect on
human health and strengthens their immune system.

Key words: dark chocolate, Spirulina, new product, healthy

1. BbBefeHue

CeeTOBHMTE MasapuM 3a LIOKoMag W
LLIOKO/MIAOBM M3MeNnA NpoAb/KasBaT fa oTymtar
HOBW PEKOpAM MO OTHOLLEHME Ha LieHWTe, Karto ce
o4aksa ao 2025 r. Te fa ce yABOAT CNpAMO HuBaTa
ot 2015 .

Llenta Ha HacToAWOTO u3CneABaHe € fa
(POKyCVpa BHUMaHMETO KbM rO/IAMOTO TbpPCeHE Ha
LLIOKOMIAoBM M3eNMA U Cb3[aBaHETO Ha HOB
MHOBaTMBEH MPOAYKT, KOMTO fAa Mokpve cBobogHa
nasapHa Huwa. OTymTa ce, Ye nasapbT Ha 3axapHu
M LLIOKOMafoBM wn3genua B bbarapus e yact oT
rnoba/HNA MKOHOMWYECKM Ma3ap U CbCTOAHWETO
My Ce B/iMsie OT BOZELLMTE CbBPEMEHHMN TEHAEHLMN
B MNOTPeOMTENCKOTO TbpceHe [1].

C HapacTBaHe Ha npejnaraHeTo BCe Nnoseye
noTpebuTeNM ce Haco4yBaT KbM 3[paBOC/I0BHUA
HauMH Ha >XMBOT M THPCAT NPOAYKTU OTroBapALLm
Ha TEXHUTE XKenaHus.

MpekomepHaTa KOHCymaLuaTa Ha
LLIOKO/A0BN M3[e/INA e MNPOBOKMpaHa [1aBHO OT
34paBOC/IOBHUTE  MOM3UTE, KAaTto 3abaBsiHe Ha
CTapeeHeTo, aHTUOKCUAAHTHO fIeliCTBME, HamansiBaHe
Ha CTpeca, perynmpaHe Ha KpbBHOTO HasiaraHe n ap.

Mo paHHW Ha EBpocTaT 3a Npou3BoACTBOTO
W KOHCyMauuATa Ha LoKonag B cTpaHuTe oT EC
npe3 2017 r. — 6bArapuTe KOHCyMmpat cpesHo 25
TOHa LLOKO/Maf, rofinLLHO, KOeTo npasu no 3.5 Kr Ha
yoseK. Vinu AHeBHa KOHCymaumsa Ha YOBEK Y Hac e
okosno 20-50 rpama, gokato B EC ce usuncnssa
mexxay 30 n 90 rpama cpegHo. Bceku esporieey, e
KOHCymuMpan cpefHo no okono 10 Kr Lokonag
roAWWHO, KoeTo e 61130 TpU MbTWU NOBeYe OT
CpefHOTO HMBO Yy Hac, oTuuTta EBpoctar. MasapsT
Ha LLOKo/ag, Y Hac Bb3nn3a Ha 0Koso 350 MAH. niesa
roAMLLIHO, & BCEKWN METN KOHCYyMaTop Ha CNafKoTo
U3KyLLEHVe ce Hamupa B cTonuuara. [amure y Hac
Ha Bb3pacT Mexay 20-40 roauvHu ca cpepf Haii-
CTPacTHWUTe MIHOOUTENN Ha LLIOKONaf0BUTE U3LENNs

2.

2. TeHAeHUUM B XpaHeHeTo
2.1. \cTopmsa Ha KakaoTo U WoKo1aga

WcTopuata Ha OTIeXAaHeTo Ha KakaoTo
3anouysa B CpegHa Amepuka. ALTeKWTe No3HaBaIv
pacteHveTo oT XIV BeK 1 To e 610 CBeLLeHo 3a
TAX, KaTto nogapbk OT 60r Ketuankoarsn v 6mno
MHOIO LEeHeHO. 3bpHarta Moslyd4eHn OT Herosus
nnog 6waM non3eaHM He camo 3a 06pefHU
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MOXepTBOBaHWSA, a M 3a MNaTeXxHo CpeacTso.
KakaoBuTe 3bpHa 6WM MOM3BaHM 3a Hanpasara Ha
NIeKO JIOTO MNWUTME C MHOro MOAMpaBKKM, KOETO
Hapuyanu ,,LLIOKONaTbA“ 1 e HAMASIO aHasIor € BKyca
Ha AHELUHOTO Kakao.

KakaoBuTe M/ofoBe Cny)KaT 3a XpaHa Ha
HaceneHneTo B bpasunusa oT MHOro Bekose. KakaoTto
npuctura B EBpona npe3 XVI Bek. Konymb e
MbpBUAT, [OHECHN HENo3HaTOTO pacTeHVe Ha
Crapus KOHTWHEHT, HO 3ac/iyrata 3a Bceobljarta
Nto60B KbM HEro € Ha MCMaHCKWs Mopensasaren
EpHaH KopTec. Toli eKcnepuMeHTUpan ¢ Hanutkata
Ha MauTe, Kato pAobaBun TPbCTUKOBA 3axap W
pa3Ho06pa3HM MOAMPaBKK, 3a Aa HampaBu BKyca i
Mo-npuB/eKaTeseH.

Karto nofnpaska 1 xpaHa KakaoTo Ha npax
npeactasnsBa  npepaboTeHUTe  MA04OBE  Ha
KakaoBoTO pfbpBo. Cpeula ce AMBOPACTAWO B
LleHTpanHa n HOxXHa Awmepuka. Kyntueupa ce
rnasHo B Amepvika n Adpuka. 3a ga ce nonyuu
Kakao Ha npax, egpvrte nnofose ce nognarat Ha
(hepMeHTaLus, Cnes KoeTo ce OTAENAT CEMeHara.

®ur. 1. Cxema Ha 06pab0oTKa Ha Kakao 1 KakaoBo
macno.

Mpegnonara ce, 4e HaVMEHOBaHWMETO Ha
LLIOKO/MlaZla BOAW HAYa/loTO CU OT auTeKCKMS e3UK
Haxyatbn. [Aymata “chocolatl” npousnmsa ot
“hosos” — ropuvs n “atl” — Boga wan HanuTKa.
BCbLHOCT 33 NMPUroTBAHETO Ha HamMTKarta He ce e
M3MoN3Basl HWKaKbLB MNOACNaguUTen — Ta e 6una
M3KMOUUTENHO TropumBa. ToBa e W efHa OT
NpUyYMHUTE [a He Ce e Xxapecasa 0COGEHO Ha
eBponeinumMTe NpM NbpeaTa 1M ,,cpeLa’ ¢ Hes.

Taka KakaoBaTa HanuWTka C KaHena W
BaHW/IMA Ce e MpeBbpHala B HOBaTa eBporeicka
moga. llopagu CKbNuA BHOC HAa pacTeHueTo Ao
KOHTVHEHTa, MbpBOHAYa/IHO HOBOTO W3KYLLEHWE
6mno npuBUNerns Ha apucTOKpaTUyHaTa Knaca.
KoHcymMauumsiTa Ha KakaoBaTa HanuTKa W3ucKBania
ynotpe6arta camMO Ha MOpLUenaHoBM CbAOBE W
Cpe6bbpHN NoLHOCK.

Mo Bpeme Ha MHAYyCTpYanHaTa peBonouus
npe3 XIX BeK MHOXECTBOTO M306pETEHUS [0BESM
[0 NO-NecHW, Obp3n M eukacHM MeToaM 3a
rnoslyyaBaHe Ha KayecTBeHa kakoBa maca. OTKput
6N HauMH fa ce pas3fens KakaoBOTO Mac/io OT
KakaoBMs Mpax, KakTo M MeTof 3a CMecBaHe Ha
KakaoTo C MJISIKO, KaTO CbBCEM CKOPO Ce MOSBU
TBbPAMAT LLIOKOMa[, TaKbB KaKbBTO M0 Mo3HaBame
fOHec. ToBa ce ocbLecTBuio npes 1847 r. ot
BenvkobputaHckata tupma “J.S. Fry & Sons”.
EavH oT nobumnTe BMAOBE LLOKOMAL AHEC —
M/IEYHUAT LUOKOMag ce noseun efsa npes 1875 r.
bnarofjapeHve Ha  LUBE/LAPCKMA  LLOKOMAaTMep
Hanven Tutbp. ToW cMecun KakaoBata Maca C
M/ISIKO Ha Mpax — eAHa cuM6Ko3a, KOATO 1 0 AHeC
e Krnacuka cpep  cnagkute  wmsgennsd.  C
nocnegpainte  U300peTeHMss M pasBUTME  Ha
TEXHUKAaTa U TEXHONOrMMTe LUOKOMAAbT CTaBan BCe
no-thvH, NO-BKYCEH W Mo-TbpceH [3].

2.2. ctopms Ha Spirulina

CobBpemeHHaTa wuctopus  Ha  Spirulina
3anoysa npe3 1964 r. ot Genruniickna 6oTaHnK XK
NeoHap. Habnopasalikn  Ty3eMCKO MfemMe B
apukKaHCKUTE  TOpM  OKONO  e3epoTo  Yap,
creunanucTbT 3abensssa, Ye UANOTO MeMe e B
OT/IMYHO 3[PaBOC/OBHO CbCTOAHWE — CbC 34paBui
3b0M, BCTUM  YepHM  KOCM U BUCOKA
NPOABL/KUTENHOCT Ha wueota. Cnep  kato
noLpo6bHO pa3yyBa HauMHa MM Ha XXMBOT, JleoHap
YCTaHOBABA, Ye TO3M (PaKT Ce Ab/HKM Ha MasKuTe
MNOCKN MUTKN B 3€/1IeH LBAT, KOUTO KOHCYymMMpaT
KaTo 3amectuTen xn16. Okasga ce, Ye ce NPasAT OT
Spirulina 1 Taka e nNpuBneYeH MHTepeca KbM TO3M
BWUJ, BOAOPAC/N, KOMTO OTAaBHA Ca WM3BECTHM CbC
34PaBOC/IOBHUTE CU W XpaHWUTeNHWUTe KadecTtsa. OT
Hayanoto Ha 80-Te roguHm Ha XX Bek Spirulina
3ano4ysa ga ce U3nosi3ea MacoBO KaTo XpaHWUTesiHa
pobaBka. MNpefnara ce B YMCT BWUf, Ha Npax, Ha
TabMeTKN I KaTO CbCTaBKa Ha rOTOBW NPOAYKTW.

2.3. CBETOBHM TEHAEHUNN B XPAHEHETO

CbBpeMeHHUTe TeHAeHUMmnTe B
3[1paBOC/IOBHMSI HAYMH Ha XXMBOT Ce Haco4BaT
KbM  3[paBOC/IOBHOTO XpaHeHe, KaTo ce
060c00651BaT B HAKO/IKO HACOKMU:

30paBOCNOBHA XpaHa;

34paBOC/IOBHN HArMUTKW;

34paBOCMIOBHO  XpaHeHe Ha paboTHOTO
MACTO;

CynepxpaHu;

PeflyuypaHe Ha XpaHuUTeIHUTe oTnagbum [4].
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Cocoa (USD/IMT) 2988 00 +84.00 (+2.89%)

Sep Mowv 2020

®ur. 2. LieHa Ha KakaoTo Ha CToKoBaTa 6opca.

BCrYKM Tesn NpomeHn B XKMBOTa Ha xopara
ca MOB/IMAHM M OT LieHaTa Ha OCHOBHWA MPOAYKT, a
MMeHHO Ha kakaoto. Cnep nosisata Ha Covid-19
CBETOBHUA Masap Ce CPUHa 1 LieHaTa Ha KakaoTo oT
2993.22 USD Ha 13.02.2020 r. maga Ha 2345.00
USD kbm 13.05.2020 r., KOeTo NOB/NA CEPUO3HO Ha
MPOU3BOACTBOTO Ha LLOKONaA0BU n3aenus [5].

Cnep cnaja B LieHaTa Ha KakaoTo U
envaeMnonorMyHM MepKUTE HaNIOXEHN B Lenua
CBAT Na3apbT Ha Kakao ce e cBua Ao 3% cnpamo
npeaxogHata 2019 roguHa. [6].

2.4. HoBauum

Cdpepata Ha NpOM3BOACTBO Ha LUOKOMAg W
LLIOKO/IAZJOBM M3fennst NOCTOSAHHO Cce paspacTea —
KaKTo nokasat BCUYKU CTaTUCTUYECKM
npoy4BaHuUs, N TOBa Hanara fa ce Cb3aaBaT HOBM U
MHOBATVBHU MNPOAYKTW C LeN 3a40BO/sBaHe Ha
noTpebHOCTUTE Ha NOTpebuTenuTe.

Bcekun HOB MPOAYKT € C pas/iiyHn J06aBKu
— BapvpaliM OT K/lacuMYecku C SAKW, Kapamen u
CyLIeHM NoAoBe [0 MNO-eKCTpaBaraHTHW C /il0Ta
YyLLIKa, YepeH nunep, NopToKan u Ap.

B HacToAlWMS  MpoekTa  npeAcTaBsMe
MHOBATVBEH MPOAYKT C eKCTpaBaraHTHa fo6aBKa Ha
Spirulina. MpoAyKTbT MMa 3a LieN fa ce HaloXn Ha
masapa CbC CBOMTE TMOMIE3HW  34pPaBOC/IOBHU
Bb3JeWCTBMS W cneunduyeH BKyc. [lasapHarta
HULLA, KbM KOSITO € HAaCOYeH MPOAYKTHT, e rpyna ot
B3WCKATE/IHA  M/IATEXOCMOCO6HN  NOTpebuTeny,
KOMTO ca Aobpe MHGoOpMMpaHM U ce rpwkat 3a
CBOETO 34paBeTo CW.

—2900

=2800

2700

—2600

2500

2400
234500
2300

L 2200

13 Feb '20 May

3. XapaKTepucTKa Ha OCHOBHMTE

13MoN3BaHM NPoaYKTU

3.1. PUMKO-XMMWUYHWM NOKa3aTeNn Ha

KakaoTO

MasHUHM — KakaoBUTE 3bpHA CbAbpXKaT
ronsm MpoueHT Macno. Macnoto Ha
KakaoTo npescTaBsBa eflHOpOoAHa,
CpaBHUTENIHO M/IbTHA Xpynkaea Maca C
Xb/ITEHNKaB UBAT. ma cnaba muprama v
npuaTeH macneH BKyc. lNMpu Temnepatypa
30-34°C ce npesBpblia B Mpo3payvHa,
MacfnoBuHa W OKb/TEHVWKaBa TEYHOCT.
BVCOKOTO  CbAbpXaHWe Ha  MasHUHK
OT/IMYaBa KakaoBOTO MNWUTWE OT BCUYKM
ocTaHanm o06oapuTeNHO JelicTBalLm
nuTueta. bnarogapeHve Ha TAX TO MMa
BMCOKA  KalopuyHa U XpaHuTenHa
CTOWMHOCT;

PacTuTeneH NpoTenH — CpaBHWUTENHO BOraTo
e Ha 6enTbyHM  BewlecTBa. Bwnpeku
roIAMOTO pa3Hoobpasme Ha aMUHOKUCENVHM
B KakaoBusi MPOTEMH W MPUBIN3NTENIHOTO
KOMMYEeCTBO Ha 4uCcT 6entbkK 0T 25%,
KakaoTo M OOMKHOBEHWAT LLOKOMAL He ca
TakbB Ba&XEH M3TOYHWK HA MPOTEWH, KakKTo
61 Morsio fja ce oyakBa. TOBa e Taka, 3aLoTo
nog 40% OT npoTenHWTe 6MBAT HauCTUHA
M3NoN3BaHy OT TANOTO M HAKOWU OT TAX Ce
ryéat unm npeobpasysar npy obpaboTkara
nm;

3axap — KakaoBOTO 3bpPHO CbAbpXa [ocTa
BbIrNIeXuapaTy, HO MOBEYETO OT TAX ca
cKopbsna, pasTBOPUMM U HepasTBOPUMMU
(nbpn. MHOro Manka 4acT ca npocTu
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3axapu. 100 rpaMa Kakao Ha npax CbAbpxar
0K0/10 37-40 rpama Bbriexmaparu;
AHTUOKCMAAHTM  —  KakaoBuTe  3bpHa
cbabpkar nonudeHonn (61m3ku Jo Tesu
BbB BWHOTO), KOMTO OT CBOSI CTpaHa umar
[06pY aHTVOKCUAAHTHU CBOMCTBA, NOME3HM
3a 34paBeTo. Te3n CbefMHeHus ce Hapuyat
»(naBaHonan*. dnaBoHOMANUTE MOBULLABAT
YCTONYMBOCTTA Ha KanunspuTe, CTUMynupar
CbpAeYHaTa [e/iHOCT, uMMaT AWNYPEeTUYHO,
NPOTUBOBBL3NAIUTENIHO M aHTUGaKTEPUASTHO
JeicTBre, BNMAST Ha obmsHaTa Ha iopa u
Ka/ums B opraHm3ma,;

TeoOpOMUH — TEOOPOMUHBT € MHOrO ek
CTUMYNIAHT C JIeKO AWYPETUYHO [eicTBue.
BaxkHO e fa ce 3Hae, Ye TOM MOXe fda e
TOKCWUYEH 33 XXMBOTHW KaTO Ky4yeTa, KOTKW,
nanarasv n KoHe;

KojemH — KakaoBuTe 3bpHA CbAbpXar
Ma/iK0 KONMYECTBO KO(PEWH, MHOro mno-
MaJ/IKO OT KageTo Uim Jopu Yas;
®PeHuneTMNaMMHA - Te  ca  cnabu
aHTUZENPecaHTn 1 CTUMYAHTK, NOA0OHN Ha
NMpou3BeX4aHNTe OT CaMOTO YOBELLKO TS0
JOonamuH 1 agpeHanH;

CepoToHNH — KakaoTo M LUOKOMaAbT mMorat
[a MoBULIAT HMBOTO HA CEPOTOHUH B
MO3bKa;

OCHOBHM MWHEpaIn — KakaoBWTe 3bpHa ca
o6oraTy Ha MHOrO OCHOBHM MUHEpaIX,
BK/IOUMTENIHO MarHesuid, Kaiuuid, Xensso,
LUMHK, Mef, Ka/IMi N MaHraH;

Butamnuun — A, B1, B2, B3, B5, C, E.
TaHWHOBK BeLLlecTBa — 0K0/10 5%.

A ~ cal 45%
b-car 2 Si 3
a1 I nig 333%
52 3.9% Nl | 0.6%
¥onin ~ Phill 21.3%
85 ~ &l ~
36 ~ Fo 311%
39 ~ | ~
B12 ~ Co ~
o ~ hn ~
D ~ Cu ~
E 53% Me ~
H = Se =
K - F
PP 10.5% Cr ~
| 14.5% n ~

dur. 3. PUNKO-XMMUYEH CbCTAaB HA KaKaosK
3bpHa, %.

Ha &ur. 3 e noka3aH CbCTaBbT Ha
KakaoBuTe CbpHa NnpeacTaseH B %.

3.2. PUMKO-XMMWUYHWM NOKa3aTeNn Ha
HaTypanHUA LWOKoNag

UepHuAT LIOKOMAL4 He CbAbpka wunu
CbAbpXKa MUHMMAaNHO KOMIMYECTBO MJISIKO U 3axap. 3a
WCTVHCKN 4epeH LLOKOMad Ce CuuTa TO3M, KOWTO
CbAbpXKa B CbCTaBa CU Hali-Manko 70% Kakao, KaTo
TO3M MPOLEHT MOXe fda focturHe go 99%. MNonesHa
€ KOHCyMauudaTa Ha 25 I 4uCT, YepeH LloKonag
BeHLX Ha 2-3 AHM — TOBa MNpasu OKono 3-4
CTaHAapTHW Of0KYeTa LWIOKOMag wim 1-2 oT no-
ronemuTe. Ynortpebata Ha YepeH LUOKOMag MmMa
MOMIOXKUTENHN  e(DEKTW  KaTo: HamansBaHe Ha
KPbBHOTO HandraHe; HamansBaHe Ha YyBCTBOTO 3a
rnag — KOHCyMauus Ha efiHa valla ropeLy LIoKonag
npean XpaHeHe MOXe [e/CTBUTENHO fa Hamau
aneTuTa; MoBuLlaBaHe Ha 604pocTTa; nogobpsiBaHe
Ha HaCTPOEHWETO; AnypeTuyeH edekT;
aHTMbaKTepranHun BeLLecTBa.

CbAbpiKaHve Ha LIOKoNaga
2%

\

HEbImexuapatn

B |133HWHY
DenTbUM
B apyrm

®dur. 4. Coabp>KaHue Ha LWoKonaja.

Tabnuua 1. XpaHnTenHa CTOMHOCT Ha
HaTypanH1A LWoKonaga,.

Mpopykt | Kano | MpotenH | Bwurnexmg | MasHu

100r pun n(r) patu (r) HU
(r)

Harypane 610 8 50 44

H LIoKonag

70%

Harypane 560 5 60 35

H LIoKonag

54%

B Tabnmua 1 e npefcTaBeHO CbAbPKAHNETO
Ha MpOTeWHW, BbIAEXMApPaTM U  MasHUHU B
3aBMCKMMOCT OT MPOLIEHTHOTO ChAbPXKaHWE Ha Kakao
B HaTypanHWA LLIOKONAL.

3.3. PU3NKO-XUMUYHW MoKasaTeNn Ha
Spirulina
Spirulina e eguH OT Hal-nonesHnTe 1
KOHLEHTPUPaHW  XPaHUTENHW  M3TOYHMLUM  Ha
niaHeTaTa 1 BCe NMo-4eCTo Ce MNosBsABa KaTo CbCTaBKa
B 3e/leHWTe XpaHu W HanuTtku. Cobabpxa 60%
NPOTeVH ([IOKATO YepPBEHOTO MECO CbAbpXKa OKO/O

Mnagexkn hopym HAYKA, TEXHO/TOI N, MHOBAL W, BU3HEC — 2020, nponet
28 - 29 mai1 2020 roamHa, MNnosavie

96



27% NpOTenH), C BCUYKMN He3aMeHVIMI 3a YOBELLIKOTO
34paBe aMVMHOKWCENMHW, KaKTO M MOLLEH Habop OT
MO/MIE3HN XPaHWUTE/HW BELLECTBa, B T.4.
ButamuHn B (B T.u. B-12), ButamunH K u
OPpYrvi BUTAMUHU;
[amMa-nMHOMeHoBa KucennHa (BakHa 3a
CbPLETO M CTaBuTe);
MeTasio-TMOHWHOBY CbeAVHEHNS (NMPOTENHN
KOMOMHUPaHN C MeTav, KOWUTO CBbpP3BaT
CWJ/THO PajmoaKTUBHUTE NU30TOMMN);
Vog;
Apyrv eceHUnaiHN MacCTHU KWUCEMHW, B
T.4. cyndonmnman — 3awmta cpewy HIV
NHDEKLMS,
Marsiko Bbriexugpatu (15-20%);
MuHepam (B T.M. Kaluuii, Kensso,
MarHesuid, CeneH, MaHraH, Kanii u LuHK);
duToNMrMeHTU (UKoLMaHmH, Xnopogun n
KapoTeHouAan).

Tabnmua 2. MuHepanm 1 BATaMWHU B CbCTaBa Ha

Spirulina.
Jonyctumn
[HEBHM 031 CbabpXKaHue
Butammum n (4Aa40) Ha geTte B10g
MUHepanu oT 6 go 23 Spirulina
MecevHa (bg)
Bb3pacT (Ug)
XKensso 7-11 5.8-18
ButamuH A 300-500 1560-3780
ButamunH B1 0.2-0.5 0.35-0.5
ButamuH B2 0.4-0.6 0.3-0.5
ButamuH B3 1.5-8 13
docdop 54-460 67-90
MarnHe3un 54-85 20-30
MecuHr 0.2-0.4 0.08-0.1
Kanuwi 270-525 13-140

M3TouHnK: Kones, 1982 [3]

B Tabnvua 2 e npeAcTaBeHO CbAbPXKaHNETO
Ha BUTaMVHWU 1 MyHepann B Spirulina v A4 nipw
KOHCyMauusTa ¥ OT fieua.

4. T'porHo3Ha MKoOHoOMMNYecKa 0060CHOBKaA Ha
NMPOEKTa

Tab6nuua 3. PMHAHCOB N/iaH C NPOrHO3HY
MPUXOAM 11 PasXxo/u.

No lNokasatenn Cymu B /1B.
1. | VIHBECTMLMOHHM pa3xoam 180 000
2. | OuvakBaHM MPUXOAM OT NPOAAKOY 350 000
3. | TMporHosHm pasxoamn 210 000
4. | ®uHaHCOB pesynTar 140 000
5. | AaHbK (10%) 14 000
6. | Yucta nevanba 126 000

B Tabnmua 3 ca npeacTaBeHW CyMM Ha
MPOrHO3HW NPUXOAW U PasXoau.

OnpefenieH e NepuoAbLT Ha Bb3BPBLLAEMOCT
Ha VHBECTULUUTE:

Bb3BpbliaemMocTTa Ha MpOeKTa Mokassa
NepuoabT, 3a KOWTO LUe CU BbPHEM B/IOXKEHUTE
WHBECTMUMM NpWU  CTapTvpaHe Ha ©Ou3Heca W
MPOV3BOACTBOTO Ha HOBUS MPOJYKT.

OT nporHo3HuTe AaHHu B Tabamua 3 moxe
[a Ce U34MCNN NePUOABLT Ha Bb3BPbLLAEMOCT:

180 000/ 126 000 = 1.428
, T. e. NpnbnmsnTenHo 1 rogmHa n 4 mMeceuia, KOeTo
e efINH CPaBHUTENIHO KPaTbK CPOK 3a OTKYryBaHe
Ha nHsectTuuuaTa [7].

5. Peanunsaums Ha HOBUA NPOAYKT

e g

dur. 5. Spirulina Ha npax
M3TOUYHMK: ABTOPCKU CHUMKMN.

®dur. 6. XoMoreHmsmpane.
M3TOUYHMK: ABTOPCKU CHUMKMN.
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dur. 7. dopMyBaHe Ha roToBKA LLIOKONAL0B
NPOAYKT.
M3TOYHNK: ABTOPCKM CHUMKM.

——"

®dur. 8. Bug Ha roToBMs NPOAYKT
M3TOYHNK: ABTOPCKM CHUMKM.

1
®dur. 9. Bug Ha roTOoBMS MPOAYKT.
M3TO4YHMK: ABTOPCKM CHAMKW.

Mpwn peann3npaHeTo Ha rOTOBMA NPOLAYKT B
TbproBckaTa Mpexa Le Obfe u3nonssaHa 610
XapTua n 61o nakeTu.

6. 3aK/toueHme

B pe3ynTaT Ha HanpaBeHOTO Npoy4BaHe U
pa3paboTeHNs MNPOEKT MoraT fa Ce HanpassT
CNeHNTE U3BOAY:

6.1 TeHAeHUMMTE NpU MPOW3BOACTBOTO Ha
LIOKOMaZ ¥ LIOKOMAfloB/A M3AENMS ca, ue Lie Ce
Cb3[aBaT BCE NMO-HOBYW 1 NO-MHOBATUBH MPOAYKTMW.

6.2 HapacTBalloTO Mnpef/araHe Ha LUOKOMag M
LLOKO/aA0BY W3AENNS Hanara NpoMsiHa B TbPCEHETO
OT CTpaHa Ha MoTpebuTennTe W Te 3anoysar Aa
KynyBaT — TO0-eKCTpaBaraHTHW W MHOBATWBHW
npoaykTu. TasW MNpoMsHa B TEHAEHUWUTE Ha
rnasapute M TbProBusTa paskpuMBa HOBa MasapHa
HULLIA, KOSITO MOXe Aa 6b/e 3aeTa C pa3paboTBaHETO
11 Pa3BUTMETO Ha HACTOSILLMS NPOEKT.

6.3 MpenopbyBamMe fa Ce MOBWLIW 34PABHOTO
06y4eHne Ha NoAPacTBALLOTO MOKOMEHNE C LN Mo-
ronsiMa  MHMOPMUPAHOCT 338  XPaHUTENHUTE
MPOAYKTN U BAMSHWETO UM BbPXY 3/PaBOC/IOBHUS
CTaTyC U HAUYMH Ha XXMBOT.
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COUVAJIHO NPEANPNEMAYECTBO

MOBAHA KOJIEB!

YHUBEPCUTET N0 XpaHNTenH NpoAyKTY — Mnosaus, CTonaHCKN (akynTeT
jovanakolev@gmail.com®

PestoMe: B CBETOBHATE KpbroBeTe 3a PasBMTME Cera € LUMPOKO pPasnpocTpaHeH
KOHCEHCYCLT, ue couManHMTe npuanpueMads npeacTaensBaT fJanedy no-A06bLp
MEXaHM3bM 33 OTTOBOP HA HY>KAMTE, OTKONKOTO CMe WMaim jocera —
JeleHTpanu3npaHa U Bb3HMKBALLA Cuia, KOATO OCTasa Haii-gobpaTa HU Hajedkaa 3a
peLLieHnsl, KOUTO Ja BLPBAT B KPaK C HallWTe Npo6iemMu 1 Aa ch3faBaT eauH No-CroKOoeH
CBAT.

K/o4oBM AyMKU: COLMANHO NpeanpleMadecTso, COLUANHO NPeAnpUATUE, NKOHOMUYECKN
1 coLmaneH chBeT, GbArapcka xpaHuuenHa 6aHKa, coupuanta yaiiHa

SOCIAL ENTREPRENEURSHIP

JOVANA KOLEV!

University of food technologies — Plovdiv*
jovanakolev@gmail.com®

Abstract: In the world development circles, there is now widespread consensus that social
entrepreneurs represent a far better mechanism to respond to needs than we have ever had
before a decentralized and emergent force that remains our best hope for solutions that
can keep pace with our problems and create a one more peaceful world.

Key words: social entrepreneurship, social enterprise, economic and social council,

Bulgarian food bank, social tea

1. BbBegeHue.

MogenbT Ha counanHaTa MKOHOMUKA € efInH
OT OCHOBHWUTE WHCTPYMEHTW 3a TMOCTUraHe Ha
COUManHMW LUenn B paMKUTE Ha YCTOWYMBMS W
npuobluasaly, pactex. CoumanHuTe MoMoWM ce
n3MepBaT upe3 MHTerpauMs M 3aeTocT Ha Xxopa B
HepaBHOCTOMHO MOMOXEHMWE, MPUHOCHT KbM npoLeca
Ha CoUMaHO BKNOYBAHE Ha APYrv YA3BUMM XOpa, a
MKOHOMWYECKUAT  MOKasaTen ce u3passBa OT
crnecteHuTe nyo6nMYHM CcpeacTBa 3a  CcoumasHO
nognomaraHe, OT efjHa CTpaHa, WU LOMb/HUTENHUTE
CPefcTBa, KOMMEHCMpalM coumasiHu pasxoau 3a
avarocpoyHa 6espaboTtmua. BakHoTO € jga ce
cb3fafat noaxoAsawy YcnoBust 3a PasBUTUETO Ha
coumanHmTe NPeanpuaTsS ¢ Bb3MOXXHO Hail-LLUMPOK
OManasoH — camuTe YA3BUMM TpYynu U TeXHWUTe
npobnemm ca MHOroobpasHu W pasinyHK, a
,OTFOBOPBT* Ha TEXHUTE HYXAW TpsbBa Aa 6bae
rbBKaB, 3a fa ObfaT e(eKTUBHM U e(EeKTUBHO;
,»HAUVHBT 33 peLleHna™ He e BaXeH (MbTAT MOXe Aa
€ pasNMyeH, KakTo M pasHOOOpasHWTE U OrPOMHU
Bb3MOXXHOCTM 32  MKOHOMMWYECKM  WHULMATUBI),

KOeTO BOAW [0 CaMWs pe3ynTar, pesynTaTbT e BaXKeH
— Mo-fo6pa NHTErpaums U ycTomumBo crpaBsiHe CbC
COLMaNHOTO  M3K/MOYBaHe.  /IKOHOMWYECKMAT — ”
coumaneH cwvBeT Ha Penybnvka Bwvarapus (LCC)
CMATA, Ye coupanHuTe npeanpuaTvs B buarapms sce
ole ca HewsnonssaH 6GusHec mogen. Hactoswmre

COLMaHM npeanpusTUs ca npeavMHoO
HeNpaBWUTENCTBEHM OpraHM3aUuK, Kato npunarat
CbOTBETHOTO 3aKOHOZATE/CTRO, Cb3aBaLlo

coLManHu NpeanpuaTus, YMAToO GU3Hec e poKycmpaH
BbpXY PeasM3MpaHeTo Ha CoLmanHaTa Len u MucusTa
Ha opraHmsauusTa. CoumanHuTe nNpeanpuaTuS B
Bbarapns paboTAT B pas/IMUHN CEKTOPW, KaTo Haii-
cepuo3HaTa YacT e B:
— MpefoCTaBAHETO Ha COLMaTHN YCyru;
— ocurypsiBaHe Ha paboTHM MecTa 3a xopa C
yBpeXaHus;
- MOCpPefHVYeCTBO MpY HammpaHe Ha paboTa
Ha 6e3paboTHU NNUE;
— NpefoCcTaBsiHe Ha 34paBHU YCNyru;
- [JeiHocTv B 061acTTa Ha 06pa3oBaHMETO U

Apyrw [1].
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2. CoumnasiHo npegnpvemMayecTso.

CoupanHoTo npeanpremMayecTso e CBbP3aHo
C Mpu3HaBaHe Ha couuanHute npobnemu u
nocTuraHe Ha couuasiHa npomsaHa ypes K3nos3BaHe
Ha npeanpuemMayeckv  MPUHUMNKW,  npouecn K
onepauun. Bcuuko ce CbCTOM B K3BbpLUBaHe Ha
npoyusaHe, 3a [ja ce feMHMPa Hanb/IHO KOHKPETEH
coumaneH npobnem v cnef Tosa fa Ce OpraHu3mpa,
Cb3dafie W ynpasndBa COLUM&/IHO Ha4yMHaHWe 3a
nocTuraHe Ha xenaHata npomsHa. MpomsaHarta Moxe
WM He BKIOYBA 33Ab/IOOYEHO MpeMaxBaHe Ha
coumaneH npobnem. Toa MOXe fja € NPOLIEC 3a LN
XXMBOT, (hOKycupaH BbpXy MNofO6pABaHETO Ha
CbLLEeCTBYBaLLMTe OO6CTOATE/NICTBA.

Jokato 060 6u3Hec npegnpuMeMavecTso
O3Ha4aBa [ja [OBefe [0 OTBapsHe Ha HOB OM3HeC
WM fa aveepcuduumpa ChLiecTByBaWus 6M3Hec,
COLMAaNIHOTO  MpPeAnpremMayecTs0  OCHOBHO  ce
(hoKycupa BbPXY Cb3faBaHeTO Ha couvaneH
Kanutan, 6e3 fa n3Mepsa pe3yntaTuTe B nevyanbara
N Bb3BPBLLAEMOCTTA B MAPUYHO  U3PAKEHNE.
MpesnpuemaynTe B Tasn 061acT ca CBbp3aHU C
HECTOMaHCKW CeKTopu 1 opraHunsauuu. Ho ToBa He
npemMaxsa Heo6XoAMMOCTTa OT nevanba. B kpaiHa
CMeTKa MNpegnpuemMaydnte ce Hy>KAadT OT KanuTas,
3a fa npoAb/mKaT npoueca W fga BHecar
NONOXMUTENHA NMPOMSAHA B 06LL,ECTBOTO.

Hapeg cbc  coupanHute  npobriemu,
COLMaIHOTO  MpefrpuemMadecTso ce (hoKycupa |
BbpPXY eKOMornyHuTe npobnemn. PoHfaumnTe 3a
npasaTa Ha [ETeTo, pacTeHusTa 3a TpeTvpaHe Ha
OTNafbyHNTE  MPOAYKTM W (hoHJauuuTe  3a
OB/lACTABaHE Ha >KEHUTE Cca Ma/IKo NpuMepn 3a
counanHy HaumHaHus. CoumanHuTe npesnpreMadu
moraT Aa 6biar Tesu /mua, KOMTO Ca CBbp3aHu C
opraHu3saummn C HecTonaHcKa Len 7
HernpaBUTE/ICTBEHW OpraHu3aumun, KouTo Ccbbupar
CpeACTBa Ype3 CbouTUsA 1 AEMHOCTM B 06LLHOCTTA.

Cepno3eH  TnacbK 32  pasBUTUETO  Ha
coumanHata MKOHOMWKa B Bbarapua  page
npoueaypara ,»PassuTne Ha COLMaTHOTO
npeanpremMayecTso, peannsvpaHa o1 MUHMUCTepPCTBO
Ha Tpyfa W coumasHaTa MOUTVKA B paMKWTE Ha
OnepatuBHa nporpama ,,Pa3BuTMe Ha YOBELUKUTE
pecypcn 2014 — 2020“. OcHoBHaTa u Uen Gele fa
YNecHN AocTbMa [0 3aeTOCT M fja OCUrypy nogkpena
3a COLMaIHOTO BK/IHOYBAHE Ha YA3BMMU rPynu, Karo
Ce Cb3fafar MoAXOLAWM YCNOBMS 3a TAXHATa
npodecMoHasiHa ~ WHTerpaumss B cepata  Ha
coumanHaTa MKOHOMMKa.

lMpe3 2018 r. no Tasu npoueaypa cTapTmpaxa
npoektute Ha 190 coumanHn NpeanpuATUS — HOBU
WK CbLUECTBYBaLLy Beve. [lonycTMMuUTe KaHAauaaTu
MOXexa [a nonyyar 6e3Bb3mesgHaTa (MHaHCOBa
nomoly, mexxay 50 000 ne. n 391 166 nB. Obulata
CTOAHOCT Ha (MHaHCMpaHeTo Mo npouedypara
MbpBOHAYa/IHO GeLle 06sBeHa Ha CTOWHOCT 15 MIH.

NB., HO BMOCNEACTBUE, OYEBUAHO MOpaau OLeHKa Ha
BaXKHOCTTA 1, 651Xa OTNycHaTh 060 50 846 625 n..,
KaTo 85% ca ocurypeHu ot EBponelickus coupaneH
(hoHZ, a 15% — HaUMOHa/THO Cb(MHAHCUPaHe.

3. CoumanHu npenpusTus.

TepMUHLT ,,couManHo npesnpuaTne” e
M3M0M3BaH 3a MbpBM MbT OT naypeata Ha
Hob6enosata Harpaga 3a mvp g-p Moxames HKOHyc
N Ce ONUCBA B KHWUTMTe My 3a Cb3JaBaHe Ha CBAT
6e3 6efHOCT, COLManHO NpeanpuMeMaqyecTBo U HOB
BMA KanuTann3bMm, KOMTO CAYXW Ha  Hawi-
MbPBOCTENEHHUTE HY)XAM HA YOBEYECTBOTO.

"B puisden fecer negueioy sl
Gue beneffcizn a e socedad”

KHurute My pfasaT OTrOBOpPWM Ha peauua
BbMPOCM W MOKas3BaT KaK C MPOHWULATENIHOCT U
yrnopuToCT MOXe [a pasBuell wufesata cu [0
Ge3KpaiiH1 BUCOYMHM — CTWUra [a BApBall U ja ce
OnuTBAaLL [a NpaBuLL CMUCNEHN Hela [2].

Mpochecop KOHYC pasBrBa aKTUBHA AENHOCT
3a OBNaCTABaHETO Ha Hail-GefHuTE CcnoeBe OT
06LecTBOTO, 3a fJa [OCTUrHaT MKOHOMUYECKA
HE3aBMCMMOCT,  4Ype3  M3UAI0  UKOHOMMUYECKM
noaxoan. CuneH akuUeHT v NpuopuTeT B paboTata My
€ OB/IaCTABAHETO Ha >KeHUTE N 06pa30BaHETO Ha
nogpacteaimte M mnagexute. Ton  neyenm
Hob6enosa Harpaza 3a Ta3u Wfes, HO Mo-BaXXHOTO e,
ye HeroBMs MUKpO(MHAHCMpaLl, Mofen rnomara Ha
XUNagn, MoXke 61 MUIMOHM Xopa Mo CBeTa fja ce
cnacsT oT 6ejHOCTTa.

CoupanHnTe NpeanpuATUsA ca NPeanpusaTus,
KOUTO UMaT couumanHa WavM eKonornyHa uen. Toea
O3HayaBa, Ye Te PEeVHBECTMPAT BCUYKM W3/NLLIBLMN,
KOUTO npaBAT 06paTHO B 6M3Heca, 3a 4a NOCTUrHaT
noBeye OT CBOWTE COLMa/IHN W EKONOTUYHW LieNu.
[pyro Kno4oBO HeLLo 3a COLMaTIHOTO NpeanpusTme
e, Ye TO BCe OLLe e BU3HeC 1 To TpsAbBa fa reHepupa
neyan6a n aa 6bae yCTONUMBO.

3a pga HanpaeM  TOBa,  COUM&IHOTO
npeanpusTVe Tps6Ba Aa uMa NPOAYKT WK ycnyra, ¢
KOATO [Ja MOXe fa Tbprysa W [fa Meyenm oOT
npogax6ara. Korato rosopuMm 3a couuasiHata wuim
eKo/lormyHaTa Len Ha CouMa/IHOTO MpeanpusTye,
TOBa € B OCHOBAaTa Ha TOBA, KOETO MpaBsT U He e
[00aBKa, KakBaTo BVKAATe MOHAKOra C Mo-rofieMure
Kopnopauum 1 npegnpusatua.  CoumanHata  Um
eKofiormyHata  Uen e B OCHOBata  Ha
(hYHKLMOHMPAHETO Ha COLMAHOTO NpeanpusTye.
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[pyro KMHUOBO HeLLo, KOeTo Tpsibea aa
3aMoMHUTE, e, Ye COLUMaNHWTE NPeAnpusTUs ca
HaUMH Ha NpaBeHe Ha GK3HEC, a He KOHKpEeTHa
npaBHa CTPYKTypa. ToBa O3HayaBa, ue Ll
HaMepuUTe MHOFO Pas/IMYHK NPaBHU CTPYKTYpU 3a

counanHuTe  npegnpustus.  Hanpumepg — MMa
OPYXecTBa  C  WHTepeC B OGLYHOCTTA,
6naroTBOPUTENIHU  [PYXKECTBa,  APYXecTBa ¢

orpaHuyeHa rapaHuus, ApyXecTsa C OrpaHuyeHa
aKkuus, Koornepaumn v obuectseHn nonsu. OcseH
BCUYKM Te3W PasINYHN MpPaBHU CTPYKTYpPU CbLUO
UMa peguua  MapkM UM akpeguTaumu, KOWUTO
counanHuTe npeanpuaTua MoraT fa umaT kKato B
Corp., YeCTHa TbProBus  T.H.

Viva MHOro pasfivuyHum pgeuHuLMM  3a
CouManHoO NpeanpuaTue, HO Kato Usfno OT TaAX ce
04aKBa fja reHepupar rnoseye ot 50% 0T npuxoauTe
CU OT TbProBWs, BBLMPEKU UYe MbPBOHAYA/IHO Te
MoraT Aa 3aBMCAT OT CTapTUPaHOTO (IHAHCHPaHe 1
6e3Bb3me3gHUTe cpeactBa. OcBeH ToBa  Te
peuHeBecTUpaT Mno-ronamara 4yact OT  cBOuTe
M3MWBLUKM, 33 Ja MOCTUrHaT MOBeye OT CBOETO
couManHo npefHasHaveHve.

Bcsika rogmHa Bce noseye xopa nsbupart ga
Cb3[aBaT CoLMaTHN MPeAnpUaTHS.

[JenapTameHTbT 3a OW3HEC, MHOBaUUKN W
ymeHus (BIS) n3nonssa cnefHoTO, 3a fa onpesenu
Jann egHo manko/cpegHo npegnpuatue (MCIT) e
coumnanHo npeanpusaTue:

»(...) npegnpusaTUeTo TpsbBa Aa ce cmsATa
3a couManHo npeanpusaTue;

(...) He TpsiGBa ga usnnawia nosede o1 50%
OT neyasnbara UamM U3NNWbLKA Ha COBCTBEHULM WIN
akLuuoHepw;

(...) He Tps6Ba Aa reHepupa noseye oT 50%
OT fioXoauTe OT 6e3Bb3ME3HN CPEeLCTBa U JapeHus
(unwn, ekBMBaNneHTHO, TpsAbBa [fa reHepupa MoHe
50% OT npuxoauTe OT Thprosus);

(...) Tpa6bBa pa ce cumta 3a ,,MHOIO
noaxogaw wnM - ,,N04XoAAwW“ cbC  CNegHoTo
N3sB/IEHNE: ,,bU3Hec c npeavMHO
COLMANHN/EKONOTUYHN LN, YUUTO M3INLLIBLM Cca
OCHOBHO peuHBECTMpaHW 3a Tasu LUen B 6u3Heca
MM 06LLHOCTTA, @ He OCHOBHO fa ce M3niawar Ha
aKuuoHepuTe 1 Co6CTBEHULMTE".

B cbBpemeHHMs CBAT MMa HAKOMKO fLo6pe
M3BECTHU COUMAMHW npeanprvemMayn, KouTo ca
[ONPUHEC/IM MHOTO 3a 06LLecTBOTO.

Rang De e apyr 6nycraw, npumep 3a
CouManHo MpeanpuaTMe C HecTonmaHcka Len.
Cu3pageHa npes 2008 r. or PamakpuiiHa n Cmuta
Pam, Rang De e oHnailH nnargopma, OT KOATO
Ce/ICKUTe U rpafckute 6egHn xopa B HAuA morat
[la umat JocTbn 40 MUKPOKPEeaUTH ¢ nnxea ot 2%
roguwHo. Kpeamropute OT ugdnata CTpaHa morart
[LVPEKTHO Aa fasat napu Ha KpeguTonony4vaTenure,

fa npocneasBaT MHBECTULUMM M da nonyyasat
pefoBHM MNallaHns oHnaiH [3 ].

4. TlpegmmcTBa Ha
NpeAnpuUATUSA.
CouvanHnTe NPeanpuaTua ca CKIOHHW fa

paboTAT C LUen Cb3fgaBaHe Ha CTOWHOCT 3a
06LLECTBOTO M CbLIO Taka fAa reHepupar AOXOA.
EdektmBHOCTTA Ha pasxoguTe CblWO € OrpoMHO
3HayeHve. Bcnuko TOBa e Mpeau3BMKaTencTso 3a
YCTOMYMBOCTTA Ha COLMaNHWUTE MPeAnpuATUs, HO
Tes3n, KOUTO ca B CbCTOAHME fa MM Mawiabumpar, ca
Tesn, KOUTO ca B CbCTOAIHWE Aa Cb3AafaT OrpOMHO
Bb3dencTBmne. Te ca npeanpuATUATa, KOWUTO ca
M3rofHu 3a 06LLECTBOTO, XOpara 1 OKo/iHaTa cpeja.

ToviAi  KaTo  couuanHute  MPeanpuUAaTUs
06VKHOBEHO Ce 3aHMMaBaT C X0pa, KOUTO XXWBEAT
Ha ,,AbHOTO Ha nupamujara“, cnefoBaTefiHo Te ca
Te3n, KOUTO WMaT Haii-ronama nonsa. C apyru
AYMU  COLMa/IHUTE MPeanpuAaTAA ca MosiesHn 3a
OefHUTe, Kato OOWMKHOBEHO WM  OcCurypseat
CpefCcTBa 3a npenuTaHue.

CouvanHvuTe npeanpuaThs He paboTAT
OGMKHOBEHO MO HauMHa, MO KOWTO paboTaT
KOpnopaTMBHUTE WKW  4YacTHWUTE  upmu, Te
npefnarat roBkaBa paboTHA cpefa, KOATO € Mo
XenaHve Ha MHOro rpynu xopa. Ta3su 3aeTOCT MOXe
[a UMa KaKTO KpaTKOCPOYeH, Taka U LbJrocpoyeH
XapakTep unv mMoxe fAa Gbae creumanHo HacoueHa
KbM KOHKpeTHa paboTHa rpyna wunu reorpadcka
O6LLHOCT MM KbM X0pa C YBpeXJaHus.

Wma ©n npegumcTea Ha  COLMaIHOTO
NnpeanpuAaTMe,  KOMTO  Cca  CreuudpuyHm  3a
rnpeAnpuemMaya Karo:

4.1 CouvanHute npegnprvemMadm ca Mo-necHu
3a HabupaHe Ha KanuTas. Vima OrpomMHu
CTUMYNXM W CXeMu OT CTpaHa Ha
npaBMTeNCTBOTO 32 CbLIOTO. Tbil KaTo
VHBECTMLMOHHATA  MHAYCTpUA TyK e
eTMyHa, M e TMOo-NecHo fa ce Cvbupa
KanuTan nof HvBata Ha nasapa;

4.2 MapKeTUHroT ” npomoumsaTa 3a Tesu
opraHM3auym Cblo ca MHOIO /IeCHW, Tbi
Kato couuanHuaT npobnem ce pellasa C
B3eMaHe Ha peLLeHue, 1 No-fecHO e Ja ce
npvB/ieye BHUMAHWETO Ha Xopata MU
mepuute. CTeneHTa Ha My6AMYHOCT YecTo
3aBWCU OT CTEMeHTa Ha YHWUKAIHOCT Ha
peLUeHneTo;

4.3 IMo-necHo e nony4yaBaHeTO Ha Mofkpena ot
X0pa, KOUTO ca C OAM3KU WUHAMBUAN, Tbi
KaTo  MmMa  coumanHa  CTpaHa  3a
MpeAnpuATUETO;

4.4 OcBeH TOBa e MO-NeCHO fJa Hakaparte
XopaTa OT 6opja fa paboTAT 3a MO-HUCKM
3annaty B CpaBHEeHWe C ApYry UHAYCTpUm

41,

coumanHuTe
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4.5 CTonaHcKa JerHOCT, KOATO Ce U3BbpLUBaA €
MKOHOMMWYEeCKa aKTMBHOCT, KOATO BOAM [0
reHepvpaHe Ha nNPUXOAN OT  Ha/IMYHK

pecypcu (npon3BOACTBO, Tbprosus,
ycnyrn).
CoumanHo npegnpuemayecTso TOBa €

pa3IMyeH HauMH Ha WKOHOMUYecKa aKTMBHOCT
(npaBeHe Ha 6W3Hec, CTOMaHCcKa AENHOCT), KOSATO
CMecBa HaxoAuMBOCTTA Ha GM3Heca CbC coumanHa
MUCWKSA, YMENOTO CbyeTaBaHe 1 6anaHc Ha CoLmaiHmn
Y IKOHOMUYECKU LieNN.

Mo nopgobeH HauMH wMa NpPesuMCTBa,
KOUTO ca creuuduuHi 3a OKONHaTa Cpefa,
06LLeCcTBOTO 1 Xoparta.

Ycnyrute, B KOWTO W pasgen pga ce
npegnarar ca nepcoHanv3npaHu no-gobpe, 3a fa
OTroBapAT Ha HYXAWTe Ha OTAENHWUSA YOBEK UK Ha
npobsiema. ToBa CbLLO € NPOEKTUPAHO B XapMOHMA
C BCWYKM [APYr” CUCTEMWU KaTO OKOMiHaTa cpeja,
06LLEecTBOTO UK xoparta [5 ].

EdektBHOCTTA Ha pasxogute e Apyro
NPeAMMCTBO  Ha  COUMAIHOTO  MPeAnpuUATUeE.
PelueHnaTa, npeanaraHy OT Tesu opraHu3aumn nog
(hopmata Ha NPOAYKTU WX YCNyru, ca pasyMHu B
CpaBHeHMe CbC Cbluyata ycnyra, npefocTaBsHa OT
opraHusauus ¢ nevanba. He e yygHo, ve ygobersa
KaTto 3ppaBeornasBaHe, 00pa3oBaHue, CMOPTHU
CbOPBXeHus 1 6asn, 1 T.H. ca CTaHaIM MHOrO Mo-
[OCTBIMHY 3a X0opaTa Mo CBeTa C MOMOLLTa Ha Tesn
VHCTUTYLUN.

MWuKpogrHaHCUpPaHeTO Hanpumep, AHeC ce
FPVXK He 3a GefHUTe, a 3a Haii-6eaHuTe!

Bbnpekun, 4e MHOro opraHm3sauuy Cbluo ca
npeBbpHaIN KoprnopatueHara coumanHa
OTrOBOPHOCT B HepasgenHa yact oT
(DYHKLMOHMPAHETO Ha CBOS GM3HeC, 3a MHOro OT
TAX  BCBLIHOCT  ,,KOpriopaTvBHaTa  couuaHa
OTrOBOPHOCT* 03HayaBa fda Cb3gafar ,,Helo
pasnnyHo®.

Mpes 1999 r. craptupa [no6anHUAT
porosop Ha OOH - [06poBO/MHA WHULMATUBA,
06eAMHsABALLAa TbPrOBCKW APY>KEeCTBa, areHuMn Ha
OOCOH, npodcbo3n, GM3HeC UM HenpaBUTENCTBEHU
opraHm3auuu, B NOAKpena Ha yCTONUMBUS pacTex u
rpaxjaHckara OTrOBOPHOCT. JleceTTe npuHUMMNa Ha
MHUUMaTBata [nobaneH [OroBop ca HACOYeHU
KbM MpunaraHe Ha OTrOBOPHU GU3HEC MPaKTWUKN B
cthepata Ha npasaTa Ha 4OBeKa, TPYLOBUTE HOPMU,
onasBaHeTO Ha OKofiHata cpefa W 6opb6ata c
KopynuusaTa [6].

5. Hepgoctatbym Ha  couuasiHUTe
NpenpuaTus.
Xopara, pabotewy B coumanHuTe

npeanpuaTus, TpsabBa fa cnasBaT OMNpefeneHu

npaswia 1 pasnopeaom v ce npegnonara, vye npasaT
caM0 OHOBa, KOETO Ce o04akBa. JIMYHOTO UM
pa3BUTME N HOBUTE UAEN B NMOBEYETO C/lyyan He ca
po6pe pgownu. Mpu TakbB CLEHApUA ce Cb3aasaT
HeXenaHW  pesyntat. Bbhpeku, Ye  BCAKa
XapakTepucTukKa Ha CcouuanHua Kanutan [fasa
KenaHute pe3yntatn, Hapeg C TOBa, TA HOCU U
otrosopHocTn [5 ].

Tosa onpeaeneHo nofobpssa
MKOHOMMWYECKUTE YCNOBUA Ha 6efHWTe, HO CbLLO
Taka YyBe/nMyaBa MponacTta Mexpay COounaiHuTe
npocnovikun. Jinuata, KOUTo ca obnarogetencTsaHu
OT couua/ieH Kanutajl, noytn TrybaT ceosTa
mMo6unHocT.  CbluecTByBa J/leKa MpoOMsHa B
CbCTOSIHMETO MM, HO Te Ca OCTaHa/IM B eHa U CbLa
3aeTOCT Mpe3 uenms cu XueoT. OTAeNHO OT TOBa,
BbHLUHUTE XOpa Ca Hamb/IHO W3K/YeHU. Tosa
O3HayaBa, 4e MOM3MTe OT COUMATHWSA Kanutan
MoraT Ja ce non3sar caMo OT OnpefenieHa 4act oT
obulecTBoTo. PobepT [MbTHBM, aBTOPBLT Ha ,[Ma
nrpaew 60y/IMHI caM* CBbP3Ba COLMATHNSA KanuTan
C ynagbka Ha amMepuKaHCKOTO MOJIMTUYECKO
yyactme [7]. Cnopes Hero noAMTU4eckara
WHCTUTYUMS W [eMOKpauus ca HagMorHatm ot
counanHutTe  rpynu 1M TOBa  BOAM [0
HebnaronpuaTHX  pesyntatn. [py  HOpMasHK
obcToATeNCTBA TA M30/MpPa ONpeaeneHn 06LLHOCTH
OT OCTaHa/InA CBAT, HO MU3K/KOUYUTENTHO CUHA rpyna
OT COUMa/IeH KanuTall MOXe Aa CTaHe NnpuyunHa 3a
n3onaumsaTa Ha OnpefeneHa eTHWYecka rpyna oT
00LLIECTBOTO.

Mo-kKbCHUTE TBOPOM Ha PobepT TMbTHLHM
CbLLO Ce HabnaraT Ha (hakTa, Yye yBenmyaBaHeTo Ha
couMasiHMA Kanutal MOXKe Cblio fa AoBefe Ao
yBe/MyaBaHe Ha pacoBOTO  pa3HooOpasve B
o6wHocTMTe. OTPULATENTHUAT eqieKT OT CoLMaTHNSA
KanuTan MOXe fJa ce Habnwofasa 1 B 06LLECTBOTO.
Mo-paHo XXeHUTe He ca rnacyeasvM Ha HapaBHO C
MBXETE, HO pasnivkaTta Mexay TAX MoyvTy Hamaissa
1 B MOBEYETO CNyYau e 3a/IMyeHa.

CounanHusaT kanutan € [JOCTbMeH 3a
BCUYKM BMAO0BE OOLLHOCTM, HE3aBUCUMO OT TEXHUS
XapakTep 1 6aBHO Ce NpeBpbLLa B HAUMH XeHuTe fa
yyacTBaT B MecTHaTa nonutuka. Cera CLUeHapusT e,
ye XKeHUTe Ce 3aHMMaBaT MoBeye C MOMUTUKA.
ToBa, KOeTo e OTpuLATeNHO, He e y4acTUETO UM B
MONNTMKATA, & WMEHHO TEXHUAT HauuH jJa ce
3aibPXXW Tasn AerHOCT ,M3BbH pafjapute”, T.e. Te
He ca (OKycMpaHU BbpPXY HauMOHaIHaTa Wn
MeXAyHapoaHaTa NnomTrKa.

OcBeH TOBa WMMa  HAKOMKO  ApYyru
OTpUUATENHN eqleKTU Ha couuanHua Kanutaa B
06/1aCTTa Ha UHTEPHET, rPaXX4aHCKOTO 06LLecTBO U
NoCTWXKeHusTa B 06pasoBaHneTo. MoTueaumsaTa Ha
Tesn npegnpuaTus, KOUTO ca KaHAMgaTn 3a
MPOEKTHO (DMHaHCMpaHe e pas3nyHa OT Tasn Ha
camMoCTOosTeNIHUTE npeanpueMadn. Moxe pJa ce
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Kake, 4e MOCneAaHUTe ca MNO-afieKBaTHO OMW3HeC
OpVEHTVPaHW, A0KaTO MpW NbpBUTE YECTO SMNCcBaT
MEHVUMKBLPCKA  YMEHUS W BU3UA 33 pas3BUTME:
»---MHOFO  COUM&/IHX  MpeanpuaTs,  BbOOLLE
HAKakBa ues, e fobpe fa cTapTvpaT 6e3 NpoekT,
Tps6Ba fa cTapTipa ¢ MHOro Masko, In4Ho, (...), 3a
[a ce BUAW fanu Le feicTsa (...).

6. BAbXHOBSIBALLM NPUMEPW 3a COLNATHO
npenprieMayecTso B Bbnrapus.

Bbnrapcka xpaHuTenHa 6aHKa — 6opba ¢
rnaga u4pes OrMon30TBOPsABaHE Ha rOAHA XpaHa
Bvarapus. bvarapckara xpaHutenHa 6aHka (BXB) e
MbpBaTa OpraHusaumMs B CTpaHata, KosTO Ccbbupa,
CbXpaHsBa W pa3npocTpaHsaBa [apeHn XpaHu C
OrpaHMYeH CPOK Ha rOAHOCT, CrasBaliku BCUYKU
CTaHAapTu 3a 6e30MacHOCT Ha XpaHuTe. bbarapckara
XpaHuTenHa 6aHka ctapTvpa npes3 2012 r. Ha Bpeme
M MACTO, KbAETO XpaHWUTeNHaTa 6aHKa e Haii-
ePeKTUBHUAT MOLEN 3a OMON30TBOPSBaHE Ha XpaHa.
Bcekn geH ce npriema, cbxpaHsBa M pasgasa 1 ToH
[lapeHa XpaHa Ha Xuisgu Xopa, KOUTO XPOHWYHO
CTpafart OT HegoXpaHBaHe, BPEMEHHO He Morar Ja cu
MO3BOJIAT XpaHa C L06PO KayeCTBO UMW Ca XepTBa Ha
begctBus M Kpu3n. 3a pga AOCTUIHE [0  Hai-
Hy)XXfaelmTe ce, XpaHuTenHaTa 6aHkaTa pasyuuTa Ha
mMpexara CU OT CbTPYAHMUM OT  TpaXXAaHCKM
opraHuMsaumun B Lanara ctpaHa, KoMTo paboTaT CbC
counanHo cnabu cemeictea M nuua, 4OMOBE 3a
cvpauym 1 oMOBE 3a Bb3paCTHU X0opa. HuenuusaTa 3a
XpaHUTeNHO GaHKMpaHe [0 TO3XM MOMEHT e
NpaKTUYecKn HerosHaTa [8].

CoumanHa 4ailHa — paboTHM MecTa 3a
MMM Xopa, M3pacHaiM B WMHCTUTYUuM BapHa,
Bvarapus  CoupanHa  4aliHa e couMasHO
npeanpuaThe, KOETO NPefocTaBs Bb3MOXHOCT Ha
M/IaAuTe Xopa B HEPaBHOCTOWHO MOMOXEHME,
M3pacHa/IM B WHCTUTYUUW, & NpaKTUKyBaT
couManHM yMeHMs, [fa 3anoyHaT pabota u gda
m3rpakgar  HesaBMCUM  XXMBOT. YaliHata e
1TePHATMBHO MACTO 3a pa3/IyHn cboutus. Beeku e
fobpe fowbn 3a Yawa 4ai M MHOro noseye!
CoupanHata 4ailHa € COUMaHO NpeanpusTue,
Cb3gageHo npe3 2014 r. B rp. BapHa. To uma 3a uen
Ja ocurypy mbpsBa paboTa M HACTaBHMYECTBO 3a
Mnaan Xopa, KOMTO ca 13pacHasn B JOMOBe 3a JeLa,
NALLIEHW OT POAUTENCKM FPXmK B Bbairapus n ga um
MPeAIoXKN Bb3MOXKHOCT 3a CaMOCTOATE/IeH HAUMH Ha
XXVBOT.

Mpe3 2015 r. CoumnanHata YaiHa oumumaniHo
OTBapsA BpaTU KaTo  a1TepHATUBHO  COLMAIHO
MPOCTPaHCTBO, KbAETO MIaAuTe Xopa C OrpaHvyeH
[OCTbN [0 Nasapa Ha Tpyda Morar fga nonyyar
nbpBaTa cu paboTa. B HeiH1Te MHOrOYHKLMOHAHM
MOMELLEHNS Ce MPOBEXAAT Pas/IMUHU  KY/TYPHM

MEPONPUSATMSA, CEMUHAPK, N3N0XKOKN, BU3HEC CpeLLm,
yacTHW MapTuTa 3a fdeua. Ta npegsiara U mMobuHa
yaliHa Kbla. [8 ]

CBeTbT Ha Mapus — nofKpeneHa 3aeTocCT 3a
MUa  C  WHTeneKTyanHW  3atpyfHeHus  Codus,
boarapna. B bwuarapyda mvma 46 000 gywm
VHTeNeKTYyanHn 3aTpygHeHus. OT TaxX NpubansuTesiHo
8 000 aywm >kmeesaT B cTonuuata Codima. Xopara ¢
VNHTENEKTYaHU 3aTpyaHEHMS B Buarapua
CbCTaBNABaT efHa OT Hali- AUCKPUMUHUpaHUTE U
M30/IMpaHy rpynu B 06LLECTBOTO.

Mwucusata Ha (oHpauma ,,CBeTbT Ha
Mapua“ e fga nogobpn KayeCTBOTO Ha XXMBOT Ha
Xoparta C VMHTeNeKTyasHN 3aTpyLHEHNUS U TeXHUTe
CeMencTBa, KakTo 1 Aa nogrnomMara IMYHOCTHaTa UM
peanu3auma 4pes ocurypsBaHe Ha [OCTbMN [0
KayeCTBEHW YCNyru, passuBawo o6yuyeHne W
noaxoALLa TpyAoBa 3aeToCT.

,CBETBLT Ha Mapus* e poHgaums, yupeaeHa
B obulecTBeHa nonsa npes M. gespyapu 2012 r. B
rp. Cothms OT cemelicTBOTO Ha Mapus — mnaga
XeHa C WHTeNeKTyanHo 3aTpyfHeHve. ,Hwue
BApBaMe, Ye BCEKW YOBEK e LEHeH pecypc Ha
o6LHOCTTa M 3acny)aBa LlaHca f[a pasBue CBOS
noTeHUMan M Aa XuBee C Hagexza 3a ObAeLlleTo.
Xopata ¢ yBpexgaHus Tpsabea ga 6v4aT cBO60O4HK
W paBHU C BCUYKM OCTaHa/IM — CBOOOAHM Aa npaBsAT
CBOS M360p M paBHM B  MpeAocTaBeHUTE
Bb3MOXXHOCTM Aa ro ocbluectssasar.” Npe3 2015 r.
MuHuCTEpCTBOTO Ha  Tpyja W coumanHarta
nofMTMKa  Harpaxpjaea npoekta ,,3alUTeHo
KadpeHe" Ha hoHaaums ,,CeeTbT Ha Mapua“ ¢ mbpsa
Harpaga B KOHKypca ,[logvwHM Harpagm 3a
couMaHM MHOBaLUKM B MNOAKpena Ha couuanHata
NKOHOMMKA™ [9 ].

Oun Ha 4eTvpu nann — o0by4yeHve Ha
KyyeTa BOgayu 3a nofobpsBaHe Ha AOCTbMa Ha
cnenu xopa bvnrapusa. Ha bankanute nva 200 000
cnenu xopa, cpef Kouto 18 000 cnenu GbArapcku
rpaxgaHn. ®usmuyeckata cBob6oja e TO/KOBa
eCTeCTBeHa, Ye MOXeLl [a S OLeHWLL caMo Koraro A
3aryouil. buarapusa ce HyXzae OT yuunuLLe, KOeTo
Aa obyyaBa Ky4yeTa-Bofaum 3a Xopa C yBpeXxaaHus.

,OUMN Ha YeTrpy nann“ e hoHAaLMSA, KOATO
BOAV YUYWNIMLLETO, KOETO MOArOTBS Ky4yeTa-BoJauu
3a C/enun xopa — Beye Cb3gafeH YHVKaneH rnpoekT B
Bbnrapus — KbM MbHUA My noTeHumasn. C TexHuTe
Creuna/iHn YMEHUS W HeorpaHuyeHa /0608, Ha
pa3nonoxeHve 24 vaca B [EHOHOLWMETO, 7 OHU B
ceMuuaTa, KeaM@uuMpaHuTe Kyyeta BOAauu
Morar fja crnacsaT CTOTULM C/ienu xopa OT CaMOTHUSA
3aTBOp Ha C/enoTta. YUYnnuweTo 3a Kyyeta-Bogayn
Ha oHgauuaTa cbllecteyBa ot 2001 r. un e

obyunno 56  KyyeTa, KOWTO  MOHACTOSALLEM
nognomarat  CBOMTE  JIALWIEHW  OT  3peHue
co6CTBEHULN.
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Ot 2013 r. ,,0un Ha yeTnpun nanu® e uneH
Ha MexpgyHapoaHaTa (Qefepauns Ha KydeTtaTa
Bogauu [10].

6. 3ak/to4eHune.

[lHec couuanHoTo npeanpuaTve Habupa
CKOPOCT 1 NpeAn3BUKBa BbOLYLLEB/IEHWE MO MHOI0O
npuyuvHn. MHOro xopa MWCAAT, 4Ye COLMaTHOTO
NpeAnpuATUE e MOJEN, 3a TOBA Kak GU3HECHT Lue ce
n3BbpLIBA B Obelle: fAa pabotu 3a xopata K
nnaHeTara, a He camo 3a nevanoa.

CoupanHoTo npegnpriemayecTso n
coupanHnTe NpeanpuAaTUA Ha HUBO MOMUTUKK Ha
EC ca ngeHTupuumMpaHm Kato K/o4H0B UHCTPYMEHT
3a MHOBaUMM W MpeojonisBaHe Ha npobnemuTe Ha
6efiHOCTTa M couuanHaTa n3onaums. Karo yact ot
noiiMTMKata 3a HacbpyaBaHe Ha couuanHarta
MNKOHOMVKa M COLMaIHUTE MHOBALMK, COLMAIHOTO
NpeAnpuATUE e NAEHTU(DULMPAHO KaTO NHCTPYMEHT
3a MOCTU- TraHe Ha CTpaTernyeckuTe LEn,
3as10keHn B EBpona 2020. PonsTta Ha coumanHute
NpeanpuAaTUA e pa3no3HaTa KaTo MOCT, Ype3 KOWTOo
fJa Obde HacbpyeHa aKTMBHa WHTerpauusa W
yA3BMMUTE rpynu fa cturHat (M crabunusmpart
CBOETO TMOJIOKEHNE) B CcepuTe, OT KOWUTO Ca
oTnagHanu (obpasosaHue, 34paBHU YCNyru, nasap
Ha Tpyga). B nocnegHute 10 rofAuHW Hama
CTpaTernyeckM  €BPOMENCKM  [OKYMEHTM B
coynanHata (M He camo) cdepa, KOUTO fAa He
npUopuTM3NPaT CoLMaNHUTE NPEeANPUATUA  KaTo
WHCTPYMEHT 3a CoLaiHa NonmTuKa.

CBeTbT € u3npaseH nNpef HAKOM [JocTa
CTpaLLHM NPOBIEMM N KOHBEHLIMOHA/IHUTE MOAX0AN
MPOCTO He ca AOCTaTbyHW. HyXHW ca HM HOBM
peLLeHns, KOUTO Aa KOMOMHMpAT Hai-gobpoTo oT
HECTOMaHCKWA, mneyanbata W MPaBUTENICTBEHMA
CeKTOp, 3a fa HanpasaT MawabHa KW TpaiHa
npomaHa. CouuanHute npeanpuvemMad — U
opraHusauumTe, KOUTO Cb3faBaT — npunarart
MNHOBATVBHW, YECTO MoemMaLLy pUCK Moaxoau, 3a fa
Cb3azaT mallabupyeMu peLLeHus.

HO He e HY)KHO fia cTapTupare U3Lsan0 HOBO
HauMHaHWe, 3a fAa  W3rpaguTe  Kapuepa B
COLUMaNHOTO npeanpuemayvecTso. MoxeTe fa ce
NMPUCHLEAVHUTE  KbM  CbLUECTBYBALLO  COLMAIHO
npeanpuaTue, cbobpaseHo C BalWTe WHTEpPecU U
cTpactu, waM fa pabotute B OpraHusaums,
MoCBeTEHA Ha Hanpefbk B 06n1acTTa Kato UAno.

ToBa e eHO OT CTPaxOTHUTE Hella B Ta3n 061acT:
TA MOXe fa 6bfe ABWXKEHa OT MHOBaLWU U HOBW
naen, Ho uMa 6e36poii HauMHK, N0 KOUTO MOXKeTe
Ja ce 06bpHEeTe KbM Hesl, U rofsamMo pasHoobpasue

OT Npo6aemMu, C KOUTO CU CTPYBa Aa Ce CnpaBuTe.
,,HOBelKaTa KpeaTUBHOCT Tpsbsa fa ce
KaHa/m3Mpa W Aa Mocny>ku 3a pellaBaHe Ha
BCUYKMNTE Npo6remMun, KOWTO HUE CMe Cb3jainm 3a
cebe cu...Taka LUle Cb3gafem efHa HoBa
umsmamsauma““[11]
Moxamep HKOHyC
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PEAKLIA HA COPTOBE Pb)X KbM NMPUYHNHUNTETA HA
®Y3APNO3A NO KJMACA (FUSARIUM CULMORUM)

EBIrEHVA BBJ/THMHOBA, NMETHP YHABOAPOB

VIHCTWUTYT No pacTUTe/HW reHeTU4HK pecypcn — Cafoso 4122
E-mail: zenj_val@abv.bg

Pestome: ®ysapuosaTa N0 Kiaca € CWUIHO BpefoHOCHA 60MecT, KOATO nNpuU  NOAXOASLM
METEOPONONMYHN YCNOBUS MOXKe fia npuumHu 3arybm go 100%. bonecTTa ce nNpuunHABa OT KOMMNEKC OT
(buTonaToreHHn rvbu OT pog Fusarium, KaTO Haii-yeCcTO pasnpocTpaHeHMe umaT BugoseTe F.
Graminearum v F. Culmorum. Mo Bpeme Ha nepnoga 2017-2019 r. B VIHCTUTYTa 3a pacTUTENHN FreHe TUYHN
pecypcu-CafioBo Gellie OLeHeHa peakumaTa Ha 20 uy>KAecTpaHHU COPTOBE PbXK KbM NpuynHUTENa Fusarium
Head Blight (Fusarium culmorum). VIMyHHW copTOBe He ca oTYeTeHW. CpefHO YyBCTBUTENHA peakuus ¢
HanageHve oT 15.01% po 25.00% nokasaxa geceT OT npoyyeHWTe obpasum. belle ycTaHoseHo, Ye TSK 03-
83, UCRRI-2001 CALL, Valzanja- Pycus u st. Danae "epmaHus 6sxa ycToirumem Ha Fusarium culmorum. Tesu
reHOTWNOBE Ca NOAXOAALLM 38 U3MON3BAHE B CENEKLMOHNTE MPOrpaMu KaTo N3TOYHULM Ha FeHu, YCTORUMBN Ha

thyzapuym.

Kntouosu gymu: puyK, Fusarium culmorum, ycToiiuesu, copTose

REACTION OF COMMON RYE TO THE FUSARIUM HEAD
BLIGHT AGENT (FUSARIUM CULMORUM)

EVGENIA VALCHINOVA, PETAR CHAVDAROV

Institute of plant genetic resources “Konstantin Malkov” — Sadovo 4122
E-mail: zenj_val@abv.bg

Abstract:  The Fusarium (Fusarium culmorum) is very damaging disease which in suitable
meteorological condition can to produce near 100% loses. The disease is caused from complex of fungus from
genera Fusarium, as the most widespread are the species F.graminearum and F.culmorum. During the period
2017-2019 in the Institute of Plant Genetic Resources-Sadovo was estimated the reaction of 20 foreign rye
cultivars to The Fusarium Head Blight agent (Fusarium culmorum). Immune varieties were not recorded. Ten of
the samples studied showed an average sensitive reaction from 15.01% to 25.00%. It was determined that TSK
03-83 and UCRRI-2001 USA, Valzanja Russia and st. Danae Germany were resistant to Fusarium culmorum.
These genotypes are suitable to use in the breeding programs as sources of genes for resistant to the Fusarium
head blight.

Key words: rye, Fusarium culmorum, resistant, varieties

BbBegeHve Knaca npu XWTHWTE € CWUIHO BPeLoHOCHA
6onecrT, KOSITO npwu NOAXOLALLM
METEOPONIOrMYHIN YCNIOBUS MOXe Aa MPUYMHK
3aryou go 100 % [Mesterhazy, 1997; [delueBa,
Yasgapos, 2016]. THA NpuunHABa 3HAUUTENTHU
WeTUn Ha MpOV3BOAWTENNTE, Tbil KaTo Hai-
YeCcTO MposBsBa enuaeMuyeH pasvep, Kato
Hanpumep npe3 1988 r. B M'epmaHus [Ellnerm,
Kocmononut - MHOro ot Tax ca ¢ 1999], YHrapus [Ruckenbauer et al., 2000] u

MKOHOMMYECKO 3HayeHue [Stojanovic, 2004, y Hac npes 2005. LLIMPOKMST TemnepaTypeH
Towesa, Yaspapos, 2016]. dyzapuoszara no

Bupgosete rvou ot pog Fusarium ca
efH/ OT HaW-WMPOKO pasnpoCcTpaHeHuTe
MPUUMHUTENN Ha 6ONECTM N0  XKUTHUTE
KyNTYpWU N HaHACAT NOBPeAM No pacTeHus npe3
Lenma BereTauuMoHeH Nepuog O0COo6eHO B
paiioHn C No-BNnaXkeH Knmmat. Te ce cumTar 3a
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AvanasoH /onTumManHata Temnepatypa 20-
22°C/ v BMCOKaTa OTHOCWTENHA BN@KHOCT Ha
Bb3fyxa 61aronpuaTcTBaT TAXHOTO pasBUTHE.
dy3apuosara no Knaca BOAW [0 NOYTU MbAHO
KOMNpOMeTMpaHe Ha pekontata. bonectra
MoHWXaBa [fJobmBa M KayeCTBOTO  Ha
npoaykumsta [Aumos, 2006]. Mpu pasBuTHETO

cu robara npogyuvpa TOKCWH
(deoxynivalenol-DON, nosHaT Cbwo KaTo
BOMUTOKCVH), KOWATO 3ambpcsBa

MH(EKTMPaHOTO 3bpHO.  3non3BaHeTo Ha
TakaBa nNpoAyKuua 3a Qypax wwm  3a
NMPOU3BOACTBOTO Ha OpawHO € abCoMTHO
Hepgonyctuma [Ehling et al., 1997, Luo et al.,
1990]. Pa3BuTreTO Ha 60necTTa ce HabnwgaBa
BbB BCUYKM PaiioHM Ha OTIeXAaHe Ha pbXTa
N 0COBGEHHO B Te3n ¢ BnaxkeH KnmnmMaT [Loiveke
et al., 2003; Stojanovic, 2004]. Haii-yecTo
3bPHOTO Ha PbXTa Ce 3apasfBa B Mepuoja Ha
y3psiBaHe MpW OTHOCUTE/IHA BNAKHOCT Ha
Bb3ayxa Hag 70% v TemnepaTypa Ha Bb3fyxa
He no-manka oT 15°C [MepecbinkuH, 1979].
3bpHOTO npugobuea poO30BO OLBETABaHe, a
Npoun3BefeHNTe MUKOTOKCUHU MPUYMHABAT Ha
X0pa W XXMBOTHW 34paBOC/IOBHU Mpobiemu,
KOMTO Morar ja npukni4at fopu c ¢ataneH
Kpain [Bunain, Mugonnnuko, 1970]. 3a ga ce
HamaZM pUCKa, Haii-yecTo 6Gopbata NpPoOTMB
(hy3apro3arta e npeBaHTMBHa. lpeanasBaHeTo
Ha >KUTHUTE KyNnTypu OT 3apasfdBaHe Mpes3
BeretauuATa  CTaBa  uYpe3  MoAXoAswa
arpoTexHuKa, 13nos3eaHe Ha PYHruuuan Unm
PacTeXHW perynatopu CpeLly MofiiraHeTo u
ap. [Mc Mullen at al., 1999]. CuluecTBeH
MOMEHT OT 6opbaTa cpelly (ysapuosata e
Cb3JaBaHeTO Ha ycTtoiumem coptoBe [D
O Melloand Macdonald, 1998; Hansen et al.,
1999]. Mpu 6naronpuaTHK YycnoBus rbbata
MOXe fJa  MNpuuMHsABa  3arMBaHe  Ha
npopacrauuTe, KOpeHUTe 1 cTbbaTa.

HeepnHopogHOCTTa Ha  nonynauuvTe
PbX MO OTHOLUEHME Ha Bb3MPEMYMEBOCTTA
KbM Te3n rou asa Bb3MOXHOCT Ja Ce Mpasu
oTbop Ha cnabo 3apaseHUTe  pacTeHus
[KobbinsHCcKuiA,  1989]. 3a  cbxaseHue,
[VarHoCTMKaTa Ha NpUYMHUTENNUTE Ce Npasu
KbCHO, MHOTO 4ecTo cref Ubdrexa. Tosa
3aTpydHsBa OTOOpa U  3anasBaHeTo Ha
YCTONYMBOCTTA, 0CO6EHO KaTOo Ce 1Ma NpeaBua

KPbCTOCAHOTO ~ OMpallBaHe Mpu  pbXTa.
BeposaTHO OCKbAHWTE CBefeHWsA 3a Cenekuus
Ha YCTOMYMBOCT NPV PbXKTa KbM (Py3aprosa ce
[Ob/DKaT Ha Tasu NPUYUHA. Y Hac CblyecTByBaT
npoyysaHus no npobsema npy nweHnuaTa,
eyemMurKa, LapesuLaTa n 0Beca, HO NpU pbXxTa
fjocera He ca npaseHn [Tydga, 1993;
Kapagkosa, AHTOHOBa, 1995; [ob6pes u Ap.,
1995; CraHueBa, 1995; Karadjova et at, 1995;
AHTOHOBa, Kapagpkosa, 2007]. KaTo oCHOBEH
mMeTo4 3a 6opba C NpUUMHUTENS  Ha
(py3apvio3ara Mo Knaca rnpu 3bpHEHO-KUTHUTE
Ky/nTypH, n3cnegosarennTe rocoysat
Cb3JaBaHeTo Ha YCTONYMBY COPTOBE.

Llenta Ha HacCTOAWOTO W3CneaBaHe e
[a Ce mpoyyu peakumsata Ha 20 copTa puX C
pa3Hoo6pa3eH NPOM3X04 KbM NPUUUHUTENS Ha
(hy3apmo3sa no knaca — Fusarium culmorum.

Matepvanu 1 MeToam

M3cnenBaHeTto e MpoBedeHO  mpes
nepuoga 2017-2019 r. B ONWTHOTO MoJjie Ha
WPI'P ,,K. Mankos”, rp. CagoBo, B MECTHOCTTa
»40/TlyCeHe” Ha TMOYBeH TuUM JIMBafHoO-
KaHeneHa cMonHuuonogobHa nouysa. B
npoyysaHeTo ca Bk/MO4YeHn 20 copta C
npousxog ot 15 cTpaHn [Tabnuvuya 1].
Centbata € u3BbpLUEHA B OMNTUMASHM 32
pailoHa cpokoBe -1  OKTOMBpW, Cneg
npeaLwectseHVK rpax. ONUTBLT e 3a/10KeH MO
610K0B MeTo[, c paHZoMU3MpaHo.
pasnpejeneHve Ha  BapuaHtute B 3
MOBTOPEHMSA U rOfIeMUHA Ha OMUTHTA napLienka
oT 5 m 2 lNpe3 sereTauMsTa ca MPOBEAEHM
HeobXxoaumMmuTe arpoTexHUYecKku
MeponpuaTua,  ocurypssawiy  ONnTUMaIHOTO
pa3BuUTKe Ha KynTypara.

Cneg  14-gHeBHO passuTMe B
TepmocTart B nabopatopusTa no
duTonaronorus, MPUUNHUTENAT Ha
(hysapmosara no knaca - Fusarium culmorum
[cH. 1] 6elle npexBbp/ieH BbPXY CbAOBE CbC
CTEPUNHM MLIeHNYeHN ceMeHa. Llenta Ha ToBa
MpexBbPAsHe € MoMyyYaBaHeTo Ha A0CTaTbyHO
KO/IMYEeCTBO VNHOKYNYM (MuKpo 7
MaKpOKOHMAMKN) 33 W3KYCTBEHO 3apa3ssiBaHe.
CamoTO MHOKy/nMpaHe Ha o6pasuuTe OGelue
M3BbPLUEHO Mpe3 Mecel, Maii BbB (hasa
ubTex. OT Bcekn obpasel, 61xa 3apassiBaHu
no 10 «knaca NAKOC  HeMHOKY/NMpaHata
KOHTPO/a, KOATO BKMtOYBaLle cbo 10 Knaca,
nysfeepusvpaHn camo C fAecTunupaHa Bofa.
bewe u13non3BaHa CrnopoBa CYyCMeH3uUs B
KOHLieHTpauwma 10° cnopu/ml Boga [cH. 2].
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FUSARIUM CULMORUM
(usonar Fc 4445%)

CHumKa 1. Muuen Ha Fusarium
culmorum

CNopoEa cCycner3Fa
Fusarium culmornm — nzanat Fo 4445

TPAUKMA — 10

CHumKa. 2. Cnoposa CyCcrneH3uns oT
Fusarium culmorum

Cref, TOBa WHOKYNUpaHWUTE Kacose
6s1xa M30nMpaHn 3a 24 yaca ¢ npegBapuTesHO
HaBNaXXHEHW MOIMETUNEHOBM TOpPOM C Len
Cb3fjaBaHe Ha BfaXHa Kamepa. W3KycCTBEHO
Cb3fafieHaTa BfakKHa Kamepa NoALAbpXa
ONTMMa/HW YCNOBWA 3a Pa3BUTMETO Ha rbbaTa
(Temnepatypa, Bfara) c Len ycraHoBsiBaHe Ha
XpaHuTenHa Bpb3Ka c pacTeHneTo-
rOCTOMPUEMHVIK. MpoBexpaaxa ce
eXXeceMNYHN HabNMHAEHNA MO OTHOLLEHME Ha
pa3BuTMeTo Ha 6onectta. Cneg npubupaHeTo
Ha KnacoBeTe B siabopatopusTta Ce M3BbpLUM
pasfensiHe Ha CemeHaTa Ha Tpu (pakuum —
3apaBu, 60MHM W cnapyXeHWu. pu BCUYKMK
obpasyn Oele wn34MCNABAaH MPOLEHTHT Ha
3apaBuTe, GOMHUTE W CRApYXXeHWUTe ChpsAMo
06Lwwma 6poin cemeHa. CTeneHTa Ha HanafeHve
npu OTAeNHWTe copToBe Ge onpefensHa OT
paspaboTeHaTa cKana:

1) umyHHKn coptoBe - 0% 3apaseHu
cemeHa; 2) yctonumsn — ot 0,01 go 15%
3apaseHn ceMeHa; 3) CpeaHO YyBCTBUTENIHU -
or 1501 po 25% 3apaseHn cemeHa;, 4)

yyBCcTBMTENHU - OT 25,01 Ao 50% 3apaseHn
CemeHa; 5) CUNHO YyBCTBUTENHK - Hag 50,01%
3apaseHun cemeHa (Yasgapos, 2012).

Pe3ynTaTtu n 06CbXaaHe

Ha Tabnuua 2 ca npeacTaseHu
pesy/nTatuTe OT MPOBELEHOTO MpPOyyBaHe Ha
20 copTa pPbBXK KbM MPUUUHUTENAT Ha
(hy3apnosa no knaca — Fusarium culmorum.
Mpy o6paboTKaTta Ha MNOMyYeHUTE [aHHU
N3NUTBaHUTE MaTepuany ce pasnpegennxa
OCHOBHO B TpW Trpyn¥ B 3aBUCMMOCT OT
peakuuaTa CU  KbM W3NUTBAHUA MATOreH.
VIMyHHM COpTOBE KbM MPOYyYBaHUA NaToOreH He
ca oTyeTeHu. lMpu OTUYATaHETO C YycToluMBa
peakuusa KbM NpUUMHUTENs Ha (y3apuosaTta
no knaca - Fusarium culmorum pearvnpaxa
yeTMpn OT TaX. [1pn CbWUTE MPOLEHTBLT Ha
VH(eKTVpaHnTe 3bpHa Bapupa ot 4.3% npu
pyckua copt Valzanja go 12.7% npu copT
[aHae. CpefHo u4yBCTBUTENIHA peakuus C
HanageHue ot 15.01% po 25.00% nokasaxa
JeceT OT npoyyeHWTe o6pasup. MpoLEeHTLT
BapupaLle ot 15.3% (copT Brasov M 88) po
24.7% (copt Svaloff). YyscTBMTENHA peakUms
¢ HanageHwue oT 25.01% po 50.00% ce oTuete
npu Yetupy o6paseua. T[IpoUeHTHT  Ha
NH(EKTMPaHNTE 3bpHa Bapupawe oT 25.1%
npu anoHckua copt CL 108 po 45.8% npwu
copteT OT PpaHuma (Tetraploide Vilmorin).
CbC CUNHO YyBCTBUTE/HA peakumsa Hag 50% ce
OTYeTe NpU ABa OT MPOYyYBaHUTE COPTOBETE
Perennial n FL-NSC.

AbcontoTHata Maca Ha 34pasuTe
CeMeHa npv n3cnefBaHUTe COPTOBe Bapupa oT
34.0 g 3a gBa o6paseua Montalegre n FL-NSC
fo 22.0 g 3a pyckua copTt Valzanja, npu
cpefHa maca ot 30.0 g.
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Ta6numua 1. Cnncbk Ha COPTOBE PbXK BK/KOYEHU B NPOYYBAHETO

No KatanoxeH Copt Mpousxon Ne KartanoxeH Coprt Mpousxof
HOMep Homep

1. A2BM0326 St.MuneHnym Bbnrapus 11. | B4000209 Detenicke Yexus

2. 569 St.[laHae "epmaHus 12. | B4000210 Irlanda VipnaHgus

3. A9000461 AC Rifle KaHaga 13. | B4000211 Cl 108 ANOHNSA

4, B4000202 Brasov M 88 PyMbHUA 14. | B4000212 Montalegre MopTyranus

5. B4000203 Svaloff CypaH 15. | B4000213 Valzanja Pycus

6. B4000204 Tetra "epmaHus 16. | B4000214 Miknlikie Wezesn Monwa

7. B4000205 Perennial ABCTpanus 17. | B4000216 Oklon CAL

8. B4000206 Tetraploide Vilmorin dpaHuna 18. | B4000217 FL-NSC CAL

9. B4000207 Yiglasske YHrapus 19. | B4000218 UCRRI-2001 CAL

10. | B4000208 Zidlochovicke Panis Yexuns 20. | B4000219 TSK 03-83 CAL

Tab6nmua 2. Peakums Ha 06pasuy pb>K MHOKYNMPaHW C NPUYUHUTENS Ha py3apruo3aTa

no knaca — Fusarium culmorum

3aKJ/1to4eHne

1. AMYHHM IMHUN KbM NPUUYNHUTENSA
Ha (pysapmosa no knaca - Fusarium culmorum
npyv wn3cnefiBaHWTe reHOTUMNOBE PbLX He ca
OTYETEHMN.

2. CoproseTe Valzanja (Pycus), TSK
03-83 (USA), UCRRI-2001 (USA) n [OaHae-

Jppasn CnapyseHn ConHK @
z
ELY X X X
22 |E |22 gf |2 |23 g ¥ |2 g3 g 2 s
Ne Cupi w I = A - =" a = . - T = . - ' =
e = a - a = g2 o = a = E|2 o = a2k E
E ] Ef|l == E 3 g E g s = EFa E s @ .2 = 2
= = = o a, 5 o I g 3 o a_ = c = 2 = o 5_ = -1 -]
o L] Lo o
= F = F ] e F i g = e F e F = |q:|
1. SLMuiennym 182 140|76.9| 5.21|112.8 12 6.6 0.39 98.5 30 16.5 0.62 62.6| 33.0
B Aanae-St. 2132 165 |77.5| 6.47|126.5 21 0.9 0.21 17.6 27 12.7 0.55 65.7 | 21.0
3. AC Rifle 742 10| 734 | 5051061 9 3.9 1nin hyY.n ] JIH n.s3 44y.7 | 8.0
Hrasov M HH
4. 127 105 |76.6 | 4.04|120.2 11 8.0 0.21 59.7 21 15.2 0.28 56.5| 22.0
5. Svaloff 235 150 |67.7 | 5.20/1055 18 7.7 0.22 57.3 58 24.7 0.05 52.8| 21.0
6. Tetra 174 119 |68.4| 3.86|104.6 22| 12.6 0.42 61.6 33 19.0 0.58 56.7 | 31.0
7. Perennial 241 67 |27.0| 2.32|115.4 19 7.9 0.32 56.1 155 64.3 2.9 62.4| 30.0
Tetraploide
Vilmurin
8. 238 113 |47.5| 4.24|139.0 16 6.7 0.45| 104.2 109 45.8 2.75 93.4| 27.0
9. Yiglassha 191 110 |57.6| 3.86113.2 17 8.9 0.39 74.0 G4 33.5 1.17 59.0| 31.0
Zidlochovicke
o
10. S 205 | 149|72.7| 5.50|115.4 s8| 39| o0.25| 977 as| 23.a 1.06 69.0| 32.0
11. T 233 170 |73.0| 6.12[116.1 13 5.6 0.25 62.0 50 21.5 1.22 78.7| 31.0
12, |Irlanda 2322 166 |71.6 | 5.48(122.3 19 8.2 0.45 87.7 47 20.2 0.72 57.5| 27.0
14 cl 100 FIrr 154 (h/f.H b T a1 B NG 16 s 1n_ia fIH b Vs | 1.3 fh An
14. Montalegre 207 165 |79.7 | 5.30| 94.5 8 3.9 0.15 55.1 34 16.4 0.64 55.4| 34.0
15. | Valzania 116 102 |87.9| 2.46|109.6 9 7.0 0.12 60.6 5 4.3 0.06 54.5| 22.0
Miknlikie
- aoca 179 | 116|64.8| 4.09|121.6 8| 45| o0.6| e9.0 55| 307 1.1 69.0| 29.0
17. Oklon 164 120|65.2| 4.42|131.5 30| 16.3 0.57 67.9 34 10.5 0.07 91.4| 26.0
18. FL-NSC 2235 79 |25.1| 2.86|1086.5 o 1.0 0.21 68.6 127 60.0 2.65 56.0| 24.0
UCRRI-2001
19. 217 167 |77.0| 7.62|157.3 24| 11.1 0.84| 120.7 26 12.0 0.8 106.1| 29.0
20. TSK 03-83 g1 25|20.9| 0.72| 099.3 16| 56.8 0.5 37.5 10 12.3 0.08 27.6| 20.0
St.  (CepmaHus) ca  YCTOMYMBM  KbM

NpUYNHUTENS Ha (y3apuro3aTa no Knaca.

3. CpegHO 4yBCTBMTE/NIHA  peakums
KbM U3CMefBaHWA NaToreH C HanafgeHwe OT
15.01 % po 25.00 % nokaseaT COPTOBETE:
St.MuneHnym (bbnrapus), AC Rifle (KaHaga),
Brasov M 88 (PymbHuga), Svaloff (CygaH),
Tetra (CepmaHug), Oklon (USA), Detenicke
(Yexus), Irlanda (Mpnangms), Montalegre
(Moptyranus) u Zidlochovicke Panis (Yexus).
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PASHOOBPA3SNETO OT BNAOBE JINMEL, HA
TEPNTOPUATA HA PETNYBJINKA BbJ1IT APUA

EBMEHVA Bb/TYHMHOBA, N'EPITAHA JELLEEBA, BOXNOAP KbOCEB

WMHCcTUTYT no PacTuTenHu MeHeTunyHn Pecypcn™ KoHcTaHTuH Mankos™ — Cafioso, 4122, bbarapus
e-mail: zenj_val@abv.bg

Pestome: LlenTa Ha HacTOAWOTO u3CnefaHe e fJa MpefocTaBun akTyalHa WHhopMauus 3a
pasHoo6pasneTo M paioHUTe Ha PasnpPOCTPaHeHVWe Ha BUAOBETE /MMELM HA TepuTopusTa Ha Penybnvka
Buarapus. Mpe3 nepuoga 2017-2018 r. ca NpoBefieHN eKcneauuum B oceM 06nacTu u 17 obLwuHM, nonajaliy B
yeTVpu OIOPUCTUYHK paiioHa Ha cTpaHaTa —Pogonu, Tpakuiicka HU3MHa, TYHAXKaHCKA XbAMUCTA paBHMHA Y
JonvHaTa Ha peka CTpyma. B pesynTaT Ha o6cnefBaHnTe paiioHn ca ycTaHoBeHW 060 56 Haxoauwa u e
cbbpaH cemeHeH MaTepuan oT 81 obpaseua auB efHo3bpHeCT numey (Triticum boeoticum Boiss.), 9 o6paseua
KyNTYypeH efHO3bpHECT aumel, (Triticum monococcum L.) u 2 6pos KynTypeH ABy3bpHecT numel, (Triticum
dicoccon (Schrank) Schiibl.), kouTo ca cbxpaHeHu B HauuoHanHaTa reH6aHka Ha VIPIP-CafioBo. Cb3fajeHa e
6a3a laHHN C eKONOro-reorpadickm 1 TakCOHOMUYHM XapaKTepucTVKN Ha CbopaHuTe obpasup.

Kntouosu gymu: numel, pasHoobpasie, MecT0o06UTaHus, DopUCTUYHN PaiioH

THE DIVERSITY OF EINKORN AND EMMER SPECIES ON
THE TERRITORY OF REPUBLIC OF BULGARIA

EVGENIA VALCHINOVA, GERGANA DESHEVA, BOZHIDAR KYOSEV

Institute of Plant Genetic Resources “Konstantin Malkov™, 4122 Sadovo, 2 Druzhba str., Bulgaria
e-mail: zenj_val@abv.bg

Abstract: The aim of this study is to provide actual information about the diversity and distribution
areas of the species of einkorn and emmer on the territory of the Republic of Bulgaria. During the period 2017-
2018, collecting missions were carried out in eight districts and 17 municipalities, falling in four floristic
regions of the country - the Rhodope Mountains, the Thracian Valley, the Tundzha Hilly Valley and the Struma
River Valley. As a result of the surveyed areas, a total of 56 localities were determined and seed materials were
collected from 81 accessions of wild einkorn (Triticum boeoticum Boiss. ), 9 accessions of einkorn (Triticum
monococcum L.) and 2 accessions of emmer (Triticum dicoccon (Schrank) Schibl), which are conserved in the
National Genebank in IPGR-Sadovo. A database with ecological-geographical and taxonomical characteristics
of the collected accessions has been created.

Keywords: einkorn, diversity, habitats, floristic areas

BbBegeHue

C npubnmkasaHe [0 npefena Ha
6uonornyecka NPOAYKTUBHOCT KakTo U B
CNefCTBYE Ha r06a/IHNTE NPOMEHN B KiMmaTa
CWIHO HapacTHa HeobxogumMocTTa OT HOB
M3XOLEeH MaTtepuas 1 MoBULLEHATa HyXxgja oT
pasHoobpa3sBaHe Ha Habopa OT POAUTENCKM
(hopMu,  U3MON3BaHW B CENEKLMOHHUTE
nporpamu [Hailegiorgis, 2011; Graybosch and
Peterson, 2010; Lanning et al., 2010]. ETo

3alo  CbbMpaHeTo, Mpoy4YBaHeTo ¥
M3MONM3BAHETO HA MOAXOASALA U TEHETUYHO
pasnnyuHa 3apoAuLLIHa nnasma B

CefleKUMoHHNTE nporpaMun e npeinocraska 3a
ycnexa uM. @DOpMMpaHeTO Ha  akTyaneH
reHooHs OT  [AMBM  POACTBEHWULM  Ha
nuweHuuaTa,  HEMHOTO  NIAHOMEPHO U
Lle/IeHaco4eHO Mpoy4yBaHe € 6un 1 € OCHOBEH
npuopuTeT B M3CnefoBatenckarta pabora Ha
yueHuTe [Desheva, 2014].

MpUMUTUBHNUTE WM U3BECTHWU OLle
KaTo “ApeBHW* NLLeHULUN (e4HO3bPHECT NINMeL,
N [BY3bPHECT IMMELL) MpUTeXaBaT CreuuaiHun
XPaHWUTE/HN KayecTBa, C KOUTO NPEeBb3XoXaar
pasnpoCTPaHeHUTE  >KUTHU  KYNTypU  CbC
CTOMAHCKO 3HaueHuWe. Te CbAbpXKaT No-rofifm
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MPOLEHT  MNPOTEVHW,  aMWHOKWUCE/IMHW 1
MUKPOENIEMEHTHN,  HEB3UCKaTeNHW Ca  KbM
MOYBEHOTO M/I0LOPOAME W B YCNOBMSTA Ha
6MONOrMYHO 3emefenvie ca MO-KOHKYPEHTHY,
Tbil KaTO OT TAX Ce MOony4yaBa NPOAYKUMA C
onpeseneHo KayecTBO MpPW CPaBHWUTENIHO MO-
MasnKm pasxoau. EanH oT Hali-
NpUBNEKaTeNHNTe aCrekTV Ha anTepHaTUBHUTE
XWTHW BWOOBE € CBbp3aH C (hakta, ue
XpaHUTeNIHUTE MPOAYKTM OT  e4HO3bpHeCT
NMMeEL, U OBY3bPHECT /IMMeL, NMpean3BMKBaT B
no-Majka CTeneH aleprmyHy peakuuy B
CpaBHeHMe €  OOGMKHOBEHaTa  MLUEHMLA.
MPUMUTUBHUTE TMLWEHWUM Ca HOCUTENM Ha
LIEHHV NpU3Hauy: eKoIorMyHa nnacTUYHOCT,
YCTOMYMBOCT Ha CTPECOBM (PAKTOPU, KaKTO U
VNMYHUTET KbM HAKOWM pacu rboHM 6onectn. Te
T NPaBAT NMOTEHLUMATTHA U3TOYHWULM HA TEHN B
CenekumaTa Ha ro/Io3bpPHECTUTE  MLUEHULM
[Kboces, 2018].

EAQHO3bPHECTMAT /MMeL, e efHa oOT
Hail-paHHO KyNTUBMpaHUTE (OpMU MLUEHNLA.
CwmsATa ce, Ye 3a NPBLB MbT € Ky/TUBMPaH 0KO/O
7500 r. npegun HogaTa epa, 61130 o Kapagar,
obnact B toromstouHa Typums [Weiss and
Zohary, 2011]. B bbwarapus e 6un oTrnexgaH B
XaCcKOBCKO, Crapo3saropcko, Amboncko,
MepHuwko, Codmiicko ©  KrocTeHAWNCKO
N3BECTEH MOf Ha3BaHMETO 432" [[MonoB u
Oumntpos, 1979]. CrpaHckn [1929, 1934],
KOMTO e NpoyyBa IMMeLa B CTpaHaTa OTKpMBa
4 pnBM 1 11 KynTypHWU pasHOBUAHOCTWU -var.
vulgare, var. symphaeropolitanum, var.
atriaristatum, var. nigricultum, var.
pseudomacedonicum, var. macedonicum, var.
tauricum, var. flavescens, var. hornemannii,
var. bulgaricum, var. sofianum, nocnegHuTe
fBa OT KOMTO eHfemMuyHu. [0nsamoTo
6orartcTso Ha  auBeu " KY/NTYPHM
pas3HOBUAHOCTM U (DOPMU, YCTAHOBEHO Y Hac
OT TO3M BUJA € yKasaHue, Ye HallaTa CTpaHa ce
Hamupa B LeHTbpa Ha (hopmMoo6pa3yBaHETO
My. CblueBpeMeEHHO TOBa e BaXeH Oerner,
KOMTO MOKa3Ba Abfbokata [APEeBHOCT Ha
eHO3bpHECTUAT nuMel, B bbvarapusa, ot
KbeTo ce e pasnpocTpaHun B Espona [[Monos
n AummnTpos, 1979].

Osy3bpHecTnat  numer,  (Triticum
dicoccon Schrank) e 6un oTrnexpgaH KaTo
OCHOBHa 3bpHEHa KynTypa noseye OT
xunagonetune [Zohary, 2004]. Mpounsxoxga oT
ameua cu npapoguten Triticum dicoccoides
[Korn. ex Asch. et Graebn.] Schweinf., npegu
okono 10,000 r. [Willcox, 1998]. N3BecTeH e
nog HassaHmeTo Emmer, B ITanna kato Farro,

a y Hac kato Kannamka wnm TNonynon6a
[Ozkan et al.,, 2002] Mpegnonara ce, ue
LEeHTbPBT MYy Ha MPOM3X0[ e CeBepHaTa uyacT
Ha ‘nnofopofHus nosiymecel’ B pervoHa Ha
Bnnskma un3TOK. PasnpocTpaHeHWeTo My B
EBpona 3anoysa oT Bwuarapma n Mbpumd, u
poctura fo YkpaiiHa v Mongosa npe3 6-To
xunsgonetre np. H. e. [Nesbitt and Samuel,
1996], a fo KapnatuTe 1 HOXHWUTE 4acTU Ha
Utanna, ®paHuma n Vicnanma npes 5500 r. np.
H. e [Kipfer, 2000]. Kyntypata pgocTura
LLseuapckute Annu, [epmanusa, [lonwa,
OpuTaHckMTe OCTpoBM U CKaHAMHaBUS Crej
3500 r. np. H. e. [Barker, 1985]. CtpaHcku
[1963] noco4yBa, 4Ye y Hac [ABY3bPHECTMAT
NIMMEL, € HaMepeH B CenuLLHa MOruna Kpain c.
KapaHoBo, HoB03aropcko, OTHocsLa Ce KbM
HayasnoTo Ha 6OpoH3oBaTa enoxa. Tasu
nweHnua He e 6unia ymcta a e 6uia cMeceHa C
e[HO3bLPHECT /IMMEL, B CLOTHOLLEHWe 3:2 B
nosnsa Ha ABy3bpHecTus. CbbpaHa e npe3 1936
r. ot MankoB. 3a Hawarta CTpaHa e Hawman
MPOV3BOACTBEHO 3HAYeHWe, W3M0M3BaH € B
MeXayBuaosara Xnépuansaums npu
CenieKuMATa Ha roflo3bpPHeCTY NLLEHNLM.
Llenta Ha HacTOALLOTO M3credsaHe e
[a npefoCTaBM akTyalHa WHQopMauna 3a
pasHoob6pasneTo n pavioHuTe Ha
pasnpocTpaHeHne Ha BWAOBETE /IMMEUW Ha
TeputopusTa Ha Peny6nvka bvarapus.

Martepuranu n metoam

Mpe3 nepuoga 2017-2018 r., 6sxa
npoBedeHN ekcrneguuMn 3a yCcTaHOBSIBaHe
Ha MecToobuTaHMs M nonynauum OT AWB W
KyNTYPeH efHO3bPHECT U ABY3bPHECT /IMMeELM
Ha TepuTopusTa Ha Penyb6nvka bBbarapus
KaKToO 1 3a cbOMpaHe Ha CeMeHeH maTepuarn,
KOMTO fga 6bAe CbxpaHeH B HauvoHanHata
reHbaHka. Ekcneamuumte o06XBalllaxa OCEM
obnacth wn 17 o6bwmHK [Tabnuua 1],
nonagawiy B YeTMpm (HIOPUCTUYHM palioHa Ha
cTpaHata —Pogonu, Tpakuiicka HU3MHa,
TyHO)KaHCKa Xb/MUCTa paBHUHA 1 [onvHaTa
Ha peka Ctpyma [MopgaHos, 1966].
Ekcnegnumute ca (hmHaHcupaHn ot ®H no
npoekt  AHTC/Kutaii  01/11-16.12.2016-
»PacTutenHn [eHeTMyHN Pecypcu 0T pof
Triticum - CbXpaHeHuWe W W3N0ON3BaHe B
HaUMOHaNHMTe reHbaHKM Ha Kwutail u
bvnrapua”
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Tabnuua 1. O6cneapaHn parioHW Ha
TepuTOpuAaTa Ha bbarapus 3a cvbupaHe Ha
BMAOBe OT pog Triticum, npe3 2017 r.- 2018 .

c. ManuHa,

. OpmHUW,
c. CBeT/nHa,
c. CnnBoso.

byprac Cpepely

c

KameHo ,
KoHCTaHTMHOBO.

KrocteHgnn c. bnaro,
bo6oB gon c.Mamu
BbpOOBHUK.

O6nact ObulnHa 3emnniue
c.Manko
Nobumel, rpaguie,
c. Av6oBel,
C. PuXeHoBoO,
MapKapoBo . Pymenus,

¢.[loNHW rnaBHAK

XackoBckKa rp. Vieaiinosrpag,
c. Cupauu,
c.bana nongHa,
c¢.[JosiHo NyKoBo,
c. ApabuLlHa,

c. CnaBeeBo,.

VBaiinosrpag

c. XXbntu 6psr,
c. KnageHeu,
c. Monosey,

c. MbTHYKOBO,
. Myenapn,

c. Pa6oso,

c. Mepka,
c.Csetocnas,
c.[lonHo
Uepkosuue,

. flonHo none,
c. BoiiBoggHel,
c. Magxape,
c. CuneH.

Crtamb60110B0

rp. Kepgxanu,
¢. MunagnHoso,
C. Yndnuk,

¢. CeCTpUMHCKO,
¢. Myaped,
¢.>KnH3ngoso,
c.YepHa ckana.

Kbpppkanu Kbpaxanu

C. 3BbHapKa,
KpymoBrpag | c. [)XaHka,
¢ MNoTtoyHunua.

UepHooueHe | c. YepHooueHe.

CemeHeH MaTtepuan OT MapKupaHute
HaxofuLa e cbbpaH BbB (Pasa MbjiHa 3pAN0CT
Ha pacTeHusiTa (OT Kpasi Ha OHU [0 Kpas Ha
o) no metoga ornmucaH oT Porceddu wu
Damania [1994].

3a cb3gaBaHe Ha 6asa fdaHHuM C
nacrnopTHa MWHGopMauus Ha MapKuMpaHute
Haxo4uLa 1 Ha CbOPaHUAT CEMEHEH MaTepua
e m3nonseaH Bioversity Multi-Crop passport
descriptors [2012] BkOuBaLY: KOL Ha
WHCTUTYTa; BPEMEHEH PErncTpauyioHeH HOMep
3a peructpauyms B 6asarta gaHHm PHYTO 2000;
MEeXJYyHapoAeH HOMep 3a peructpaums B
e/IeKTPOHHA 6a3sa [laHHU EURISCO;
TaKCOHOMUYHO MPUHALNEXHOCT - POA, BUA,
noaBua; reorpagcku KoopauHaTH-
MecTononoXeHne (6/IM3K0 HaceneHo MSACTO),
HaZMOpCKa BWCOYMHA, HAAMOPCKAa LUMPUHA,
HagMOpCKa [Ab/DKUHA, OMOMOrnYeH CTaTyc,
KpaTKo onucaHve Ha MecTo0OMTaHWETO,
JONb/IHWUTENHA  MH(OpMaumMs  CBbp3aHa C
OCHOBHV MOP(O/IOTNYHM XapaKTEPUCTUKN Ha
Knaca u ap.

Bb3 OCHOBa Ha CHeTWUTe reorpadicku
KOOpAMHaTa Ha MapKupaHuTe Haxoguwiara u
nsnonssaHe Ha DIVA-GIS nporpama e
M3BbPLUEHO KapTorpagupaHe Ha CbOPaHOTO
pacTuTe/IHO pa3Hoobpasue.

PesynTtatu n obcbxaaHe

CemeHeH maTepuan ot o6wo 92 6p.
obpasum ot 3 pactutenHu suga (Triticcum
monococcum L.-9 6p., Triticum boeoticum
Boiss.- 81 6p. u Tritium dicoccon Schrank-2
6p.) oT 56 MecToob6UTaHMA ca CbbpaHu npe3
2017-2018 r. [Ta6nmua 2, CHUMKK 1-3].

Tabnuua 2. TakcoHOMWYHA
XapakTepucTuka Ha  CbbpaHuTe  OT
ekcrneaunumm obpasum (2017-2018)

CmonsH JeBrH c. bepgeH.
c. bpsroso,
Mnosaus Mepeomaii c. Tarapeso,
c.lNonosuuga,
AXMaroBo.
KanosHoBO c. Qysannuu.
rp. Amoéon,
Ambon TyHpKa C. YepraH,
. TbpHaBa.
bonaposo C. Pyxuua.
Cc.MpeyekoBo,
Crpanmka c.Hepgancko,
c. MbpBeHew,
Crapa Unpnan c. Pynkure.
3aropa

Bpoii
Pog Bua MoaBug obpasum
Triticu monococcu | macedonicu 1
Triticu monococcu | vulgare 5
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Triticu monococcu laetissimum 3
Triticu boeoticum 81
Triticu dicoccon farrum 2
3 4 92
KynTypeH e[lHO3bpHeCT nmey,

(Triticcum monococcum L.) e mapkupaH B
06paboTBaeMN HMBM B 3eM/MLLATA Ha cenata:
MonogeL, (o6n. XacKoBo, 006LLMHa
Cramb6os0B0), PaboBo (0651. XackoBo, 06LunHa
Cramb6onoBo), bparoso (06:. Mnoeaue, 06LL.
Mbpeomait), AyHasnu (06w KanosHosa, 0671
Mnoegve) wu  JonHo  Jlykoso  (0OLL.
WMBeanosrpag, 06n. Xackoso) (cur.l cH.1-2).
CbbpaHuAaT cemeHeH Matepuan oT 9 obpaseLia
NPUHALNEXM KbM TPU OCHOBHM MOABMAA: var.
macedonicum Papag-1 6p., var. vulgare
Koern.-5 6p. u var. laetissimum Koern.-3 6p.
[Tabnuua 2].

CHunmKa 1. KynTypeH
eIHO3bPHECT /IMMEL, B 3eM/IMLLETO Ha
c. [ysaHnum, o6bul. KanosHosa, 067.
Nnosaus

CHumka 2. HakuT 0T
eHO3bPHECT /iMMel, u3paboTeH OT
>XUTen Ha c¢. JonHo Jlykoso, o6Ly,.
VBaitnosrpag, o06n. XackoBo  3a
yyacTve B TpaguuMoHeH ecTmBan

,»KYNIMHapHOTO  HacneacTBo  Ha
TpakuTe - Baiinosrpag

MoTtBbpaeHN ca €CTECTBEHU
Haxoguwara OT [AMB efHO3bPHECT Jfinmel,
(Triticum boeoticum Boiss.) B pernoHa Ha
XackoBcka, Crtaposaropcka u  fAmboncka
obnacTn. Haii-ronsima KOHLEHTpaums Ha Buga
e ycTaHOBeHO B Kbpmpkanuiicka M XacKoBCKa
obnactu [cur. 1, cH. 3-4]. PeructpupaHu ca
neT Haxoguwa B bypracka wn [aBe B
KtocteHguncka obnactu [gur. 1]. CvopaHusaT
ceMeHeH wmatepuan e oT 81 o6paseua.
OcHOBHO BUMAa Ce cpeLla B MBaaun 1 nacuiia u
Mo-Ma/Iko MO CUHOPWUTE N 3aTpeBeHUTe MecTta
Kpaii HMBM M NbTMWA. ToBa OT CBOS CTpaHa
MOXe [a e 3ariaxa 3a 3arybara Ha T03u LieHeH
pactuTesieH Matepuan B 6/M3Ko ObAelle npu
eBEeHTYaJIHO: pa3opaBaHe Ha /IMBafM U nacuLa,
BK/IIOUMTENHO Ha MyCTeewy 3eMu  Wu
npexkomepHa naa. Tesn 3annaxu

npegonpegenst 1 HeobxoAMmocTTa  OT
npeanprvemMaHeTo Ha CrewHy Mepku 3a
npunaraHe Ha WHTErpyvpaHn Mnoaxoau 3a
TAXHOTO ex-Situ 1 in-situ CbXxpaHeHue.

k

CHUMKa 3. Haxogue oT aus
€[IHO3bPHECT /IMMeEL, B 3eM/MLLETO Ha C.
3nmoBKHa, 0651. Xackoso, 06L,. CTamb0/1080
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CHunmKa 4. Haxoguuwe oT avs
€[HO3BbPHECT NMMEL, B 3eMNULLETO Ha C.
[ApabuwHa, 06wy, MBaiinosrpag, 06/1. XackoBo

WHTepec npescrasnsBa BUABT
KYNTypeH  ABy3bpHecT  nwmmer,  (Tritium
dicoccon Schrank) OTKpWT efMHCTBEHO B C.
begeH, o6n. CwmonsH [dwur. 1]. Cnopeg
MECTHOTO HaceNeH1e TO3W BUA Ce OTrnexza B
TEXHUTE 3eMU OT He3arnoMHeHY BpemeHa. [Hec
MOYTW BCAKO CEMENCTBO B CENMOTO OTr/eXpa
Hali-Manko 200 m?  TpaguUMOHHO O
“3non3BaT 3a NPUroTBaHe Ha nunas (BMeCTO
opu3 Cce cnara eApocMIsAHO  3bPHO  OT
[BY3bPHECT /IMMeL, U Ce rapHupa ¢ Meco) u
NMUTKa NpY HOBOPOJEHEHO [eTe 3a MOWUTBA
[CHuMKM 5].

CHuMKa 5. Toces 0T ABY3bpPHECT NMMEL, B C.
BeneH, o6umHa [leBuH, 06n. CMOnsH

B pamkuTe Ha npoekTa Tprma YneHoBe
OT Hay4HUAT eKkun B3exa yyactue M B 9-4
(becTBaN Ha /MMeLa, KOMTO Ce MNpoBede B
Kpas Ha mecel, tonu, 2017 r. B ¢. PaboBo, Kato
elMH OT THAX y4acTBa M BbB Bb3CTaHOBKa Ha
XbTBA, OBbpLUaBaHe, OTBSIBAHE Ha 3bPHO OT
NMeL, KakTo M B CMUIaHe Ha 6pallHo,
3amMecBaHe Ha TeCTO W M3NMYaHe Ha Masiku
xne6yeta ot numel, [CHUMKK 6-7].

CHnmKa 6. decTuBai Ha nmmeu,, C.
Pa6oBo, 2017 r.- cMunaHe Ha 3bpHO 3a

NoAroTOBKA Ha 6paLLHO 0T eHO3bPHECT
nmmeLl

i

CHumKa 7. decTuBa Ha iMmela, C.
Pa6oBo, 2017 r.- neyeHe Ha NUTKW OT NMeL,

vy

Fahuman | \-
i A varna
Aty

Dabrish

dur. 1. KapTa Ha YyCcTaHOBeHU
Haxoguwa oT BugoseTe Triticum dicoccon
(Schrank) Schiibl., Triticum monococcum L. 1
Triticum boeoticum Boiss.

3aK/oyeHne

M3BbplleHa € WHBEHTapu3aums W
XapakTepucTuka Ha  MecToobuTaHus  ”
nonynaumun ot AMB 1 KyNTYPeH efHO3bPHECT U
[BY3bpHECT /MMeuy, nonajawy B YeTepu
(hIOPUCTUYHM  pailioHM Ha TepuTopuUsATa Ha
Peny6nuka bbnrapus. PernctpupaHu ca o6wio
56 HaxogMwa n e cb3pageHa 6aza faHHM C
eKosoro-reorpadcku 7 TaKCOHOMUYHW
XapakTepucTUKM Ha cbbpaHuTe  06pasupm.
CbbpaH e cemeHeH matepuan oT 81 ob6pasum
AMB eaHO3bpHecT numel, (Triticum boeoticum
Boiss.), 9 o6pa3yn KynTypeH eLHO3bpHECT
nmmey, (Triticum monococcum L.), 2 6pos
KYNTypeH  ABy3bpHecT numey,  (Triticum
dicoccon (Schrank) Schiibl.), KONTO e
CbXpaHeH B HauuoHanHata reH6aHKa Ha
MPIP-Caposo.
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OBTAINING OF MELON PLANT-REGENERANTS VIA
POLLINATION WITH IRRADIATED POLLEN

ZHANA IVANOVA
Maritsa Vegetable Crops Research Institute, 32 Brezovsko Shosse Str., 4003 Plovdiv,
jana-ivanova@abv.bg

Abstract: This study was performed to evaluate the response of 16 melon genotypes
to in situ induced parthenogenesis by pollination with irradiated pollen and to
characterize double haploid lines for breeding interest. As a result of pollination
with irradiated pollen 24 parthenocarpic fruits from 13 genotypes were developed.
The frequency of embryo formation was 4.08 embryos per fruit. The obtained
embryos were in different stages — globular (1.10%), heard-shaped (0.42%) and
torpedo-shaped (0.01%). Only 1.54% of the formed seeds contained embryos. After
in vitro culture, 23 plants were recovered or 23.5%. Embryo formation after
pollination with irradiated pollen showed high genotype dependency. The highest
percentage of embryos/seeds was established in line E 41-2 (14%). The highest
number of plant-regenerants was registered in line E 41-2 (6 plants), while the
plant recovery from the embryos was the highest values in lines E 37-1 and E 41-2
(50.0% and 42.86% respectively). Further development of the formed embryos to
plants was not registered in three genotypes. Seven embryo-obtained lines were
evaluated and compared with control plants. As a result of the morphological
evaluation, lines E 17-1, E 70-1/2 and E 71-1 were determined as a perspective for
future breeding programs in melon and showed best results in terms of 11 studied
traits - plant high, number internodes, leaf area, number of fruits per plant, yield
per plant, number of internodes of first fruit appearance, fruit length, fruit
diameter, flesh thickness, TSS, fruit weight compared to the control lines.

NOo1YHABAHE HA PACTEHUA PEI'EHEPAHTIW
OT INblrNew YPE3 OINPALLUBAHE C OBJ1bYEH
MNOJIEH

XAHA NIBAHOBA

WHcTuTyT no 3eneHuykosu Kyntypu ,,Mapuua* — MNnosaus, yn. bpe3oscko Lwoce 32,
4003
jana-ivanova@abv.bg

Pestome: 3a nonyyaBaHe Ha xanaouWgHW pacTeHus, ¢ 06MbYeH npallel, ca onpaileHn 16
reHoTMna nbhewun. B pesynTaT OT oOnpawsaHeTO ca nonydeHn 24 nnoga ot 13
reHoTuna. YecTtoTaTa Ha chopmupaHu embpua Ha nnop 6elwe 4.08. MonyyeHn ca embpua
B pasnnyHu asm — rnobynapHa (1.10%), cbpuesngHa (0.42%) un daza Topneao (0.01%).
Camo 1.54% oT (hopmupaHMTe CeMeHa CbAbp>Kaxa embpua. B pesynTaT Ha in vitro
KynTuBMpaHe Ha embpuaTa, ca nomydyeHu 23 pacTeHus, uin 23.50%. YcTaHoBeHa e
reHoTUNHa 3aBUCKMOCT B CMOCOBHOCTTA Ha OTAENHATE NMHUM U XMBpuay mbhewm fa
thopmupaT embpus cnef onpaiuBaHe ¢ 06nbyeH npaiiey. Haii-BUCOK NMPOLEHT NOyYeHH
embpua 0T 06wws 6poit cemeHa e ycTaHoBeH npu anHua 41-2 (14%). Haii-ronam 6poii
pacTeHus pereHepaHTW ca MnoiyyeHn oT nmHus E 41-2 (6 6p.), AOKATO Haii-MHOro
(hopMupaHu pacTeHus pereHepaHTW 0T embpus ca nonyyeHn oT nuHun E 37-1 n E 41-2
(50.0% un 42.86% pecnekTWBHO). Mpy TP OT reHOTUNMTE He ca NOMyyYeHn embpua B
noaxofauia hasa. B pesynTaT 0T eMOpuoreHesaTa ca noiyyeHn cefieM JIMHUK, KOUTO ca
CpaBHEHW C KOHTPOJHN pacTeHns. laHHMTe 0T MoponormyHaTa OLeHKa nokaseaT, ye
A E 17-1, E 70-1/2 n E 71-1 ce OTKpoMxa KaTO MEpCneKTVBHM 3a ObAely
CeNeKLMOHHN NporpamMu, KaTo NpesuLlaBaT KOHTPONHUTE pacTeHus no 11 nokasaTens —
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BNCOYMHA Ha pacTeHMeTOo, O6pon Me>KAyBb3nus, NUCTHa nnow, Opoil nnogoBe Ha
pacTeHve, JOOMB OT pacTeHWe, MEXKAYBb3ME HA KOeTO ce 06pasyBa MbpBUAT MNI0f,
06L0 pa3TBOPMMM COMW, LUMPUHA HA MececTaTa 4YacT, AbMKMHA, LMPUHA N Maca Ha

nnoaa.

Kntouosu gymu: Cucumis melo L., napTeHoreHesa, rama nbuun, kobanT 60, emopro

Key words: Cucumis melo L., parthenogenesis, y-rays ®Co, embryo, haploids

1. Introduction

Melon is a member of the Cucurbitaceae
family and widely cultivated around the world.
Breeding programs for this species are generally
oriented to obtain inbred lines as a previous step for
commercial ~ hybrid  production.  Obtaining
homozygote lines through conventional breeding
techniques in melon requires a long period such as
10 - 12 years [Baktemur et al., 2013]. On the other
hand, the frequency of haploids obtained
spontaneously in a natural way is very low
approximately 2% [Lotfi et al., 2003]. Therefore,
new approaches to increase double-haploids
production for practical applications such as
"haploidy techniques" are needed.

Haploidy is an important tool for plant
breeding. The haploid plants increase the
possibilities for usage of the whole spectrum of
genetic diversity and by the chromosome doubling
(spontaneous or induced) completely homozygous
plants with unique genetic recombinants can be
obtained in a single step. In Cucurbitaceae family
haploids can be obtained with different success
through in vitro culture of anthers or isolated
microspores (androgenesis), ovules (gynogenesis),
or in vitro rescue of parthenogenic embryos induced
in situ through pollination with irradiated pollen
(parthenogenesis) [Gonzalo et al., 2011]. Pollination
with irradiated pollen has been the leading method
of haploid induction in melon [Galazka et al.,
2013]. The efficiency of the haploid embryo
generation rate depends on several factors: radiation
dose, the genotype of the mother plant,
environmental factors, phase to development to
embryo and nutrition medium [Sauton 1988]. The
genotype of the mother plants plays the main role in
receiving haploid plants not only in melon but in
other cucurbits too [Sauton 1988, 1989, Cuny et al.,
1993, Przyborowski and Niemirowicz-Szczytt 1994,
Niemirowicz-Szczytt et al., 1995, Kurtar et al.,
2002]. The dose of gamma radiation about 300 Gy
was optimal in melon haploid production [Ari et al.,
2010, Baktemur et al., 2013, Dal et al., 2016].

Nevertheless, of the considerable number of
experiments in this area, the number of developed
haploid plants is still low. Sari et al., [2010]
reported only 0.7 embryos per fruit and similar
results from 1.43 embryos per fruit were obtained

by Ari et al., [2010]. On the other hand, Lim and
Earle, [2008] reported a significantly higher number
of germinated embryos per fruit (2.8) which
probably due to the different genotypes they worked
with. Lotfi et al. [2003] have developed improved
procedures for recovery of haploid and doubled
haploid (DH) melon plants, using hybrids derived
from crosses of lines with multiple virus resistance
and obtained 3.8 embryos per fruit.

The main objective of this experimental
work was to study the response of different melon
genotypes to in situ induced parthenogenesis by
pollination with irradiated pollen and to characterize
double haploid lines for breeding interest.

2. Materials and methods

The investigation was carried out during the
period 2018-2019 in a greenhouse at Maritsa
Vegetable Crops Research Institute, Plovdiv,
Bulgaria. Sixteen melon genotypes (lines and
hybrids) from different varieties (reticulatus,
cantalupensis, and comonon) were used for the
experimental work. Male flowers were collected
one day before anthesis and their petals and sepals
were removed. They were placed in petri dishes and
taken for irradiation. Irradiation was performed at
Gitava OOD, radiology center in Stamboliyski with
300 y-rays *Co. Irradiated pollen was stored in a
growth chamber at 25°C + 1°C and the next day was
used for pollination.

Melon fruits were harvested three to four
weeks after pollination. Fruits were disinfected with
96% ethyl alcohol through the dry burning method
(Figure 1a). Then, the fruits were separated into two
by lengthwise cutting, and the seeds inside were
extracted and put into sterile petri dishes. All seeds
were opened one by one under a stereo binocular
microscope in a laminar flow cabin to remove any
visible embryos (Figure 1b). These embryos were
placed in plastic petri dishes containing 6 ml E20A
medium [Sauton and de Vaulx, 1987]. Cultures
were incubated in a growth chamber at 25°C + 1°C
temperature, a photosynthetic photon flux density
(PPFD) of 200 pumol m? s™, 16/8 h photoperiod.
When cultured embryos developed into plantlets,
they were transferred to glass vessels containing 25
ml MS medium [Murashige and Skoog, 1962]. For
adaptation, the plantlets 5-6 cm in height were
extracted from the culture medium. Roots were
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rinsed with running water to eliminate residue from
the culture medium. Then the plantlets were
transferred for adaptation in 0.5 L pots in mixture
peat moss and perlite in the ratio 1:1 (v/v), covered
with a plastic camera (Sigma Aldrich, Sofia,
Bulgaria) for 10-12 days. Subsequently, the
plantlets were transplanted to 5 L plastic pots with
peat moss and perlite in ratio 1:1 (v/v) in
greenhouse conditions. The ploidy level was
detected by counting the chloroplast number in
stomata guard cells described by Sari et al. [1999].
It was detected: parthenocarpic fruits (F) and seeds
(S), the shape of embryos (globular — GE, heard-
shaped — HE and torpedo — TE), embryo/seeds (ES),
number of embryo per fruit (EF), regenerated
plantlets (RP) and haploid plants (HP). Seven lines
obtained after self-pollination of the R1 diploid
plants were compared with the parental lines (K
052, BK/1-5-5 and E 62-1). The following plant and
fruit traits were evaluated in R2 progeny: plant high
(cm) (PH), number internodes (NI), leaf area (LA),
number of fruits per plant (NF), days to mass
flowering (DF), number of internodes of first fruit
appearance (NIFFA), days to ripening (DR),
vegetation period (VP), fruit length (cm) (FL), fruit

diameter (cm) (FD), flesh thickness (cm) (FT),
Total soluble solids (%) (TSS), fruit weight (g)
(FW) and yield per plant (g) (YP). Plots were
arranged in a randomized complete block design,
with three replications, four plants per plot and a
total of twelve plants per genotype. The trait
expression was estimated using all plants per
genotype.

The results were presented as means and
analysis of variance by Excel software. Responses
to the induction of haploid embryo and plant were
expressed in percentage (%).

3. Results and discussion

The experimental results showed that after
pollination with irradiated pollen from the studied
16 melon genotypes, 13 of them or 81.3% formed
fruits. The frequency of embryo formation was 4.08
embryos per fruit. The data indicated that 1.54% of
the formed seeds contained embryos, from which 23
plants were recovered (23.5%) (Table 1). Embryos
excised directly from seeds prior to culture were at
the globular (1.10%) or heart stage (0.42%). Only
one embryo was in torpedo-shaped (0.01%) (Figure

Figure 1. a. partenocarpic fruit; b. extracting of haploid embryos; c. globular embryo; d. heard-shaped
embryo; e. embyos development; f. regenerated plant; g. chloroplasts in haploid stomata guard cells; h.
chloroplasts in diploid stomata guard cells.
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Embryo formation after pollination with
irradiated  pollen  showed high  genotype
dependency. The  highest  percentage  of
embryos/seeds was obtained in line E 41-2 (14.0%),
followed by lines Gynodow and E 37-1 (4.33% and
4.0% respectively). A lack of embryo formation
was found in the fruits of lines WI1998, BG-14 and
5-1-2. Similar results were reported from
Nasertorabi et al., [2012] and Lotfi et al. [2003].
The highest number of plant-regenerants was
registered in line E 41-2 (6 plants), while the plant
recovery from the embryos was the highest value in
lines E 37-1 and E 41-2 (50.0% and 42.86%

respectively). Further development of the formed
embryos to plants was not registered in three
genotypes (Table 1).

As a result, only two haploid plants were
determined from line Gynodow and line E 41-2.
The higher number of diploid plants could be due to
spontaneous diploidization in the regeneration
process (Figure g, h). A low frequency of haploids
was received not only in melon [Lotfi et al., 2003]
but in other species from the Cucurbitaceae family
as cucumber [Sauton, 1989] and squash [Kurtar and
Balkaya, 2010].

Table 1. Plant recovery from cultured melon embryos excised from seeds formed after pollination with

irradiated pollen

- F s GE HE TE ES EF RP HP
enotype No. No. No. % No. % No. % % No. No. %  No.
BG14 3 1000 0 000 O 000 0 000 000 000 0 000 0
BG14xPoul 2 600 1 017 0 000 O 000 017 05 0 000 O
K 052 3 900 21 233 4 044 0 000 278 833 2 800 O
BK/1-5-5 5 1400 17 121 2 014 1 007 143 400 4 200 0
Gynodow 1 300 9 300 4 133 0 000 433 1300 4 3077 1
E37-1 1 150 4 267 2 133 0 000 400 600 3 5000 O
BG14xXWI998 1 500 2 040 1 020 0 000 060 300 1 3333 0
WI1998 1 150 ©0 000 O 000 O 000 000 000 O 000 O
BGl4xGynodow 2 450 3 067 1 033 0 000 089 200 1 2500 O
E 41-2 1 100 13 1300 1 100 O 000 1400 1400 6 428 1
E 62-1 1 100 0 000 2 200 0 000 200 200 2 100 O
5-1-2 2 600 0 000 O 000 O 000 000 000 O 000 O
11/9C 1 120 0 000 10 833 0 000 833 1000 0 000 O
Total 24 6370 70 110 27 042 1 001 154 408 23 2347 2

Seven of the embryo-derived plants were
self-pollinated and the seeds were sown in the next
year. The analysis of variance of eight plant traits in
melon lines is presented in Table 2. The mean
values in plant high in all studied embryo-derived
genotypes were higher compared to controls except
plants from line E 71-1. The highest increase of
plant high (11.42%) was established in line E 17-1.
This line showed the highest number of internodes
and leaf area compared to control variant and other
embryo-derived plants. The plants from lines E 17-1
and E 70-1 exceed their parental lines by the
number of fruits more than 100%. Increasing the
number of fruit per plant was established also in
line E 70-1/1, E 70-1/2 and E 71-1.

The traits days to mass flowering, number
of internodes of first fruit appearance, days to
ripening and vegetation period are components of
earliness and their low values are preferable for
breeding programs. Only one line E 37-1 flowered
earlier than the control but data were not
significantly proven. In the other lines flower
appearance was delayed from 3 to 10 days. The trait
number of internodes of first fruit appearance varies
from 13.10 to 21.75 among control plants and from
11.80 to 15.75 among embryo-derived plants. All
studied embryo-derived lines formed first fruit on
lower internode than controls. According to the
obtained results the values of traits days to ripening
and vegetation period were similar between controls
and embryo-derived lines.

Table 2. Plant trait evaluation of seven melon plants derived from irradiated pollen

Genotype PH NI LA NF

DF NIFF DR VP

D%

X

D%

X

D%

X

D

X

D%

X

D%

X

D%

D%

X

E17-1
C

11.42*

197.50
177.25

12.21*

26.00
23.17

11.10*

253.98
228.60

110.52**

2.80
133

6.36ns

58.50
55.00

-38.70*

11.80
19.25

9.85ns

39.00
35.50

7.73*

97.50
90.50

E37-1
E 41-2
C

5.03ns
0.31ns

183.50
175.25
174.70

-4.29ns
-5.46ns

24.50
24.20
25.60

-1.17ns
-6.84ns

190.70
179.75
192.96

-3.84ns
-28.07ns

2.50
1.88
2.60

-2.70ns
7.20ns

54.00
59.50
55.50

-7.69ns

-11.85ns

14.40
13.75
15.60

8.48ns
5.11ns

47.30
45.83
43.60

2.21ns
6.28*

101.30
105.33
99.10

E70-1
E70-1/1
E 70-1/2
E71-1
C

1.09ns
1.09ns
1.27ns
-9.47ns

225.70
225.70
226.10
202.10
223.25

-9.47ns
-8.05ns
-2.73ns
-15.86*

25.50
25.90
27.40
23.70
28.17

-4.17ns

18.63*

-0.63ns

1.34ns

277.41
343.46
287.66
293.41
289.51

112.96**
66.66*
29.62ns
48.14*

2.30
1.80
1.40
1.60
1.08

10.46ns
24.41*
23.25*
19.76ns

47.50
53.50
53.00
51.50
43.00

-40.22*

-31.03ns

-37.47*

-32.41ns

13.00
15.00
13.60
14.70
21.75

16.28*
-1.80ns
24.53*
-2.34ns

43.70
36.90
46.80
36.70
37.58

13.17**
12.18**
23.85***
9.45**

91.20
90.40
99.80
88.20
80.58

C - control, ns — non-significant; * - p<0.05; ** - p<0.01
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Melon fruits are highly variable in shape,
size, flavor, and weight [Harel-Beja et al., 2010].
Some of the important fruit traits of seven embryo-
derived melon lines are presented in Table 3. The
differences were significant in three of the embryo
obtained lines (E 17-1, E 70-1/2 and E 71-1) and
their controls in all six evaluated traits. The best
result of fruit length (35.78%) was detected in line
E 70-1/2. The highest values of fruit diameter and
flesh thickness were established in line E 71-1,
which exceed the control with 47.26% and 54.54%

respectively. All of the evaluated embryo-derived
lines showed increasing in TSS content from 2.70%
(E 41-2) to 77.52% (E 70-1). Fruit weight was
found to be higher in lines E 71-1 (87.64%) and E
70-1/2 (71.04%). Five of the embryo-derived plants
(E 70-1, E 70-1/1, E 70-1/2, E 71-1 and E 17-1)
exceed the control by yield from 71.33% to
126.47%. However, there were no significant
differences between two of the embryo recovered
plants (E 37-1 and E 41-2) and their control variant
for all of the evaluated traits.

Table 3. Fruit trait evaluation of seven melon plants derived from irradiated pollen

Genotype FL FD FT TSS FW YP
D% X D% X D% X D% X D% X D% X

E17-1 25.21** 149 21.16* 16.6 25.00* 40 37.73* 146 28.60** 1480.1 119.03** 3720.24
C 11.9 13.7 3.2 10.6 1150.9 1698.50
E37-1 0.06ns 151 0.00ns 150 -6.89ns 2.6 4.05ns 154 -15.37ns 1038.2 2.29ns 2429.79
E 41-2 -20.39ns 121 -12.66ns 131 -17.24ns 23 2.70ns 152 -30.98*  846.7  -37.05**  1495.03
C 15.2 15.0 2.9 14.8 1226.8 2375.26
E 70-1 -8.42ns 174 30.82** 191 36.36** 45 77.52** 158 27.89** 21822 106.98* 3635.44
E 70-1/1 -3.15ns 184  24.65** 18.1 24.24* 41 3146* 116 2599** 21498 71.33* 3009.34
E 70-1/2 35.78** 2568 37.67** 201 3333** 43 5393* 137 71.04** 29183 99.60* 3505.95
E71-1 23.15** 235 47.26** 215 5454*** 51 4494* 128 87.64** 3201.6 126.47** 3977.88
C 19.0 14.6 3.3 8.9 1706.2 1756.42

C — control; ns — non-significant; * - p<0.05; ** - p<0.01

4. Conclusion

The obtained results demonstrated that
irradiated technique could be a useful tool for
developed new melon lines with improved plant and
fruit characteristics for a short time. The number of
formed embryos per fruit was genotype dependent
and varied from 0 to 14. There were obtained
embryos in different stages — globular (1.10%),
heard-shaped (0.42%) and torpedo-shaped (0.01%).
On the base of morphology evaluation, embryo-
derived lines E 17-1, E 70-1/2 and E 71-1 were
selected as perspective and could be used as a base
for the development of new high yielded varieties.
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GENETIC DIVERSITY IN BULGARIAN MELON COLLECTION —
FRUIT QUALITATIVE TRAITS

ZHANA IVANOVA, NIKOLAY VELKOV

Maritsa Vegetable Crops Research Institute, 32 Brezovsko Shosse Str., 4003 Plovdiv,
Bulgaria

jana-ivanova@abv.bg, velkov_n@abv.bg

Abstract: Cucumis melo L. is characterized with a great polymorphism according to a
number of agronomical features. Study diversity of melon qualitative fruit traits is an initial
step in the breeding program. The purpose of the present study was to investigate available
Bulgarian melon collection as assessed by fruit qualitative traits in order to be used in
breeding program. It was evaluated fifty melon genotypes belong to different groups -
cantalupensis, reticulatus, makuwa, inodorus and agrestis. The studied collection consists
of Bulgarian old cultivars, hybrids, landraces, Pl and introduced lines. Investigated
genotypes were characterized by thirteen qualitative fruit traits — fruit shape, predominant
fruit skin colour, fruit surface, fruit netting intensity, fruit ribbing, main colour of flesh,
aroma, flesh texture, taste, flesh moisture, bitterness of mature fruit, fruit pattern of cork
formation and flesh flavor. It was established great diversity in studied characteristics
measured by a relative frequency of traits. Cluster analysis divided genotypes in four
groups of similarities. Principal component analysis grouped variables in four components
which explain 69.10% of the total variation. Strong correlations were found between
netting intensity and fruit surface (0.76**), main colour of flesh and fruit ribbing (0.66**),
bitterness of mature fruit and aroma (-0.70**), fruit pattern of cork formation and fruit
surface (0.84**), fruit pattern of cork formation and fruit corking (0.78**). Among the
genotypes examined, they have a relatively high level of diversity and their polymorphism
could be used in a breeding program aimed at combining valuable characters.

Key words: phenotype, Cucumis melo L., breeding program, genetic improvement

FEHETUYHO PA3HOOBPA3UE B KONEKLSA
MbMNELN - KAUECTBEHW MPU3HALLA HA
MJIO0OBETE

YXAHA MBAHOBA, H/IKONAIN BE/IKOB

WHcTuTyT no 3eneHuykosu Kyntypu ,,Mapuua* — MNnosaus, yn. bpe3oscko Lwoce 32,
4003
jana-ivanova@abv.bg, velkov_n@abv.bg

Pestome: TMbnewsbT Cucumis melo L. ce xapakTepusumpa C BUCOK MOAMMOPMM3BLM MO
OTHOLLEHVE Ha ronsaM 6poit arpoHOMMUYeCKM NpusHaum. OleHKaTa Ha pasHoobpasMeTo OT
KayeCTBEHNTE MNpPWU3HALUM Ha NIOJOBETE € MbpBOHAYAIHA CTbMKA B CENEKUMOHHUTE
nporpamu. LlenTa Ha HaCTOALMTE eKCNepuMeHTH e Aa Ce 13cnedBa HanmyHaTa Konekums
Mbrewm N fa Cce OLeHAT KauyeCTBEHUTE XapakTepucTUKK Ha NnojoseTe, 3a Aa MoraT ga
ce m3non3BaT B OGbewwm cenekuynonHu nporpamu. OueHeHn ca 50 reHoTwna mbnewm,
npuHagneXkalim KoM pasnmuHu rpynu - cantalupensis, reticulatus, makuwa, inodorus u
agrestis. M3cnegsaHaTa Konekums ce CbCTOM OT CTapu 6barapcku copTose, Xmbpuay,
MecTHM 06pasun, AveBu (OPMW U WHTPOAYLMPaHW NMHWW. V3yyaBaHMTe reHoTunM ca
XapakTepusupaHn no cnefHnTe TPUHALECET KayecTBEHW Mpu3HauW: dopma Ha nnoja,
npeobnagasall, UBAT Ha KOpaTa, MOBbPXHOCT Ha MI0fa, MPE>KOBUAHOCT, Ha/inune Ha
[Anose, LUBAT Ha MececTaTa 4acT, apoMaT, TekCTypa Ha MececTaTa 4acT, BKYC,
COYHOCT, Ha/MuMe Ha ropuvMBMHaA B N10Aa, (hopma Ha BKOPKOBABaHe M (hneinsbp.
YCTaHOBEHO € roNamMo pasHoo6p3ve B U3CNefBaHUTE XapakTepuCTUKU. KnbCTepHuaT
aHann3 pasfens reHoTUNUTE Ha YeTUpK rpynu Ha Nogo6HOCT. AHaIN3LT HA OCHOBHUTE
KOMMOHEHTUW rpynupa BapuaHTWTE B YeTWpW rpynu, KouTo ob6sAcHABaT 69.10% oT
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06L0TO BapupaHe. CUMHM KOPenauyoHHN BPb3KW ca YCTAaHOBEHU MeXKAy nokasaTenmTe
MPE>XKOBMAHOCT W NOBLPXHOCT Ha nnoga (0.76**), uBAT Ha MececTaTa YyacT M Haamume
Ha gsanose (0.66**), Hanmune Ha ropumsnHa 1 apomaT (-0.70**), hopma Ha BKOPKOBSiBaHe
“ NOBLPXHOCT Ha nnoga (0.84**), dhopma Ha BKOpKOBSIBaHe W MpeXKoBUAHOCT (0.78*%).
Cpef, TeCcTBaHWTE rEHOTWUNU Ce YCTaHOBM roNsAMO pasHoobpasve NoO M3CnedBaHMTe
npu3HaLyM, KOeTo MOdKe fa ObAe M3non3BaHO 3a 06eAMHABAHE Ha LEHHW Mpu3Hauu B

GbAELM CENEKLMOHHI NPOrpamil.

KntouoBu aymu: ceHoTunmpare, Cucumis melo L., cenekumoHHa nporpama, reHe TUYHO

noaobpeHne

1. Introduction

Melon (Cucumis melo L.; 2n = 2x = 24) is
one of the most important vegetable crops belong to
Cucurbitaceae family. The importance is defined
mainly by their biological value of the fruits and
taste sense. The species is characterized with great
diversity according to fruit characteristic, flowering
types and plant traits which are on the base of the
classification [Stepanasky et al., 1999]. There are
several attempts for melon classification due to
great polymorphism of the species. Munger and
Robinson [1991] divided the species into a single
wild variety, C. melo var. agrestis Naud., and six
cultivated ones: var. cantalupensis Naud., inodorus
Jacq., conomon (Thunb.) Makino, dudaim (L.)
Naud., flexuosus (L.) Naud. and momordica (Roxb.)
Duthie et Fuller. Pitrat et al., [2000] identified 16
melon groups assigned respectively to C. melo ssp.
agrestis: var. conomon Thunb., momordica Roxb.,
acidulous Naud., makuwa Makino, chinensis
Pangalo, and C. melo ssp. melo: var. chate
(Hasselquist) Filov, flexuosus L., tibish Mohamed,
cantalupensis Naud., reticulates Ser., inodorus
Jacq., adana Pangalo, chandalak (Pangalo) Filov,
aimeri Pangalo, dudaim L. and chito Morren.
Burger et al., [2010] further adapted Pitrat et al.,
[2000] scheme to the International Code of
Nomenclature for Cultivated Plants.

Nevertheless, the existed genetic diversity
of melon is great which is characterized with
distinguished characteristics of fruit such as shape,
colour, netting pattern, number, size, weight etc. In
general, consumers make their preferences of melon
fruits on the base of their habits and traditions
which are in relation to particular characteristics
such as fruit shape, size, skin colour, netting, flesh
colour, aroma, taste etc. These traits are essential
criteria for every breeding program. A number of
studies are directed to characterize melon diversity
in order to improve breeding programs. All of them
established great polymorphism on the basis of
morphological traits, molecular markers or both
[Trimech et al., 2013; Malik et al, 2014; Guliyev et
al., 2018].

The main production area of melon in
Bulgaria is concentrated in South-East and North-

Central parts. The production is the amount of
94995 t for 2018, the total production area is 4318
ha and the average vyield is 21999 kg/ha
(http://www.fao.org/faostat/en/#data/QC). Structure
of the cultivars is based on Vidinski koravci type
which belongs to var. cantalupensis as well as
Medena rosa (var. inodorus) [Velkov and Petkova,
2014]. During the past few years, the growing area
of Ananas type cultivars is increased. Import of
fruits belongs to varieties from the group of
Charentais, Muskmelon and Piel de sapo are also
increased. Due to the wide variety of cultivars, the
requirements of Bulgarian consumers to certain
characteristics of the fruits have changed [lIvanova
et al., 2019]. These results set the breeder in front of
new requirements for future varieties. Therefore,
characterization of melon collection is imperative to
determine available diversity and in particular to
some fruit characteristics. The purpose of the
present study was to investigate available Bulgarian
melon collection as assessed by fruit qualitative
traits in order to be used in breeding program.

2. Materials and methods

Germplasm

The experiment was carried out in the
Maritsa Vegetable Crops Research Institute,
Plovdiv, Bulgaria during the period 2017 - 2018
(42° 9' N; 24° 45' E; altitude 160 m). Fifty melon
genotypes belong to  different  groups
(cantalupensis, reticulatus, makuwa, inodorus and
agrestis) were evaluated. The studied collection
included Bulgarian old varieties, lines, landraces
and introduced materials (Table 1). The landraces
were collected in 2014 in the open fields from a
region of Plovdiv (South-Central Part of Bulgaria).
Introduced materials, old varieties and lines were
used from the Maritsa Institute collection. Melon
germplasm maintained through single plant
selections from the S3 generation for the
evaluations.

Experimental conditions

The investigation was conducted in an
unheated glasshouse, Venlo type. Terms of the
experiment: Sowing 23 of March in perlite
substrate; pricking in 0,5 | pots - 31%; transplanting -
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25" of April; harvesting - from 5" of June until 5"
of August. Plants were grown according to the
technology requirements. A double-row system was
used; the scheme of transplanting was 240 cm
between the centers of each pair of rows, 80 cm
between the two rows within a pair, 45 cm between
plants in the rows. Plant density was 1,4 plants/m®.
Plants were grown vertically in the greenhouse until
plants reached the support wires (200 cm). Plants
were irrigated, fertilized and protected from
pathogens and pests according to standard
horticultural practices.

Morphological evaluation

During the wvegetation period were
evaluated thirteen fruit characteristics according to
requirements of UPOV.

Fruit shape (1 ovate, 2 medium elliptic, 3
broad elliptic, 4 circular, 5 quadrangular, 6 oblate, 7
obovate, 8 elongated);

Predominant fruit skin colour (1 white, 2
light yellow, 3 cream, 4 pale green, 5 green, 6 dark
green, 7 orange, 8 brown, 9 grey);

Fruit surface (1 smooth, 2 grainy, 3 finely
wrinkled, 4 deeply wrinkled, 5 shallowly wavy, 6
rare warts, 7 numerous warts, 8 light corked/netted,
9 heavily corked/netted, 10 sutures);

Fruit corking/ netting intensity (1 absent, 2
superficial, 3 intermediate, 4 pronounced).

Fruit ribbing (1 absent, 2 superficial, 3
intermediate, 4 deep).

Main colour of flesh (1 white, 2 yellow, 3
cream, 4 pale green, 5 green, 6 pale orange, 7
orange, 8 salmon);

Aroma (1 absent, 2 present).

Flesh texture (1 firm, 2 grainy, 3 soft, 4
mealy, 5 fibrous).

Taste (1 insipid, 2 intermediate, 3 sweet, 4
acetone).

Flesh moisture (1 low, 2 intermediate, 3
high).

Bitterness of mature fruit (1 absent, 2
present).

Fruit pattern of cork formation (1 absent, 2
dots only, 3 dots and linear, 4 linear only, 5 linear
and netted, 6 netted only).

Flesh flavour (1 peach, 2 ananas, 3
strawberry, 4 tropical fruit, 5 vanilla, 6 acetone, 7
pumpkin, 8 watermelon, 9 cucumber) (we added
this additional criteria).

Thirteen fruit traits were evaluated visually
and organoleptically.

Experimental designed

Plots were arranged in a randomized
complete block design, with three replications, four
plants per plot and a total of twelve plants per
genotype. The trait expression was estimated using
all plants per genotype. For analyzing the data
frequency, cluster analysis, principal component
analysis and correlation analysis were used. Results
were processed by statistical program SPSS 16
(SPSS Inc., USA).

3. Results and discussion

Thirteen fruit traits were studied in order to
analyze the genetic variability of Bulgarian melon
collection. The data show that among investigated
genotypes exist great diversity of morphologic and
organoleptic characteristics (Table 1).

Fifty melon genotypes with different origin
(Bulgaria 58%, Turkey 4%, Israel 4%, France 10%,
USA 14%, China 6% and India 2%) and varieties
(cantalupensis 50%, reticulatus 32%, inodorous
8%, makuwa 6%, aimeri 2% and momordica 2%)
were characterized and compared for morphological
characteristics. A large genetic variability was
observed in melon genotypes according to studied
fruit traits. All of the fruit shapes described
according to requirements of UPOV are available in
the investigated melon collection (from ovate — 1 to
elongated — 8). Above half of the investigated
melon genotypes have ovate fruit shape (48%),
followed by circular form (28%) and oblate form
(10%). Similar results were obtained by Malik et al.
[2014], they investigated 88 melon genotypes and
their results show that 59% possess rounded fruit
shapes, followed by flat-rounded (33%) and elliptic
(8%).

Table 1. Diversity of thirteen characters in melon genotypes

Genotype Biological status  Group*  Origin FSH PFSC FSU FC/INI FR._ MCF A FT T FM BMF FPCF FF

No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 VI-1/6 landrace Can Bulgaria 4 2 8 3 2 7 2 3 2 3 1 5 1

2 1214 landrace Ret Bulgaria 6 7 8 2 2 7 2 3 2 3 1 5 7

3 1-21-14 landrace Ret Bulgaria 1 2 8 2 2 4 2 3 3 2 1 5 4

4 1-21-18 landrace Ret Bulgaria 1 2 8 2 3 5 2 1 3 2 1 6 4

5 51-11 landrace Ret Bulgaria 6 2 9 3 2 7 2 3 3 3 1 6 3

6 5-1-1/3 landrace Ret Bulgaria 4 7 8 2 2 7 2 3 3 3 1 6 3

7 6/11 landrace Ret Bulgaria 4 2 7 3 1 4 2 2 3 3 1 3 4

8  10-10/2 landrace Can Bulgaria 1 2 9 4 2 7 2 1 3 2 1 6 4

9 11-1/5 landrace Can Bulgaria 1 9 6 2 1 7 2 1 2 2 1 4 5

10 12-1/4 landrace Can Bulgaria 1 2 6 1 3 7 2 1 2 2 1 4 3
11 12-1/5 landrace Can Bulgaria 4 4 6 2 2 4 2 1 2 2 1 4 1
12 4-8/1-1 landrace Can Bulgaria 4 4 6 1 1 4 2 1 2 2 1 4 5
13 KS 42410 landrace Ret Bulgaria 3 6 9 4 3 7 2 1 2 2 1 6 3
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14 11/9KS1 landrace Can Bulgaria 1 6 9 4 2 7 2 1 2 2 1 6 3
15 11/9KS2 landrace Can Bulgaria 1 7 6 2 3 7 2 4 1 1 1 6 1
16 11/9KS3 landrace Can Bulgaria 4 2 6 2 3 7 2 4 3 2 1 3 1
17 11/9KS4 landrace Can Bulgaria 1 5 7 2 3 7 2 1 2 2 1 5 1
18 11/9KS5 landrace Can Bulgaria 1 7 8 2 3 7 2 4 2 2 1 5 1
19 Al11/9KS6 landrace Can Bulgaria 1 7 8 2 3 7 2 4 2 2 1 4 1
20 Carigradski variety Can Bulgaria 2 2 1 1 1 1 2 3 2 3 1 3 2
21 Pobeditel variety Can Bulgaria 1 7 9 2 3 7 2 3 3 3 1 5 1
22 Hybrid 1 variety Can Bulgaria 1 7 8 2 3 7 2 4 3 3 1 5 1
23 Medenarosa variety Ind Bulgaria 4 4 1 1 1 4 1 1 3 2 1 1 4
24 Deserten-5 variety Can Bulgaria 4 6 1 1 2 1 2 3 3 3 1 4 1
25 BGl4 line Can Bulgaria 1 2 1 2 1 7 2 2 3 3 1 4 3
26 K/15-6 line Can Bulgaria 1 7 8 2 2 7 2 3 3 3 1 5 1
27  BKI/1-5-5 line Can Bulgaria 1 7 6 1 3 7 2 4 2 2 1 3 1
28 11/9C line Can Bulgaria 1 7 8 2 3 7 2 3 2 2 1 5 1
29 L5-1-2 line Ret Bulgaria 6 7 6 2 3 7 2 3 2 3 1 4 1
30  Turcia landrace Ind Turkey 1 2 4 1 1 4 2 3 2 2 1 1 9
31 Cesme variety Ind Turkey 8 2 5 1 1 1 2 3 2 3 1 1 8
32 Ananas variety Aim Israel 1 2 9 4 1 1 2 2 2 3 1 6 2
33 AGY/2-2 line Ret Israel 4 7 9 4 1 1 2 3 3 3 1 6 2
34 Gynodow line Can France 1 2 6 1 3 7 2 3 4 3 1 3 6
35  Nantais oblong variety Can France 4 4 1 1 3 7 2 1 2 2 1 1 3
36 Poul line Can France 6 4 1 1 3 4 2 4 2 2 1 1 5
37 Vedrantais variety Can France 4 4 1 1 2 7 2 3 3 3 1 2 3
38  IRAN-H line Can France 1 2 1 1 2 7 2 3 3 3 1 1 3
39 wI998 line Ret USA 6 4 8 3 3 7 2 2 3 3 1 6 3
40 Georgia 47 variety Ret USA 4 7 8 3 2 7 2 2 2 3 1 5 1
41 HBJ variety Ret USA 1 7 8 3 3 7 2 1 2 2 1 6 3
42 Edisto-47 variety Ret USA 7 7 8 2 3 7 2 3 2 3 1 3 4
43 WMR-29 line Ret USA 1 4 1 1 2 7 2 3 2 3 1 3 3
44 Seminole variety Ret USA 4 7 9 4 2 7 2 3 3 2 1 6 1
45  PMR-45 line Ret USA 4 7 9 4 2 7 2 1 3 3 1 6 3
46 K-052/2 variety Mak China 5 4 1 1 1 1 2 2 3 3 1 1 4
47  K-053/4 variety Mak China 1 9 1 1 3 5 2 1 2 3 1 1 4
48  K55/4 variety Mak China 3 4 1 1 1 1 2 4 2 2 1 1 6
49 P1414723 Pl Mor India 8 7 1 1 1 1 1 3 1 1 2 1 7
50  Neon variety Ind Unknown 1 1 1 1 1 1 2 1 3 3 1 1 5
Scale Relative frequency of traits (%)
1 40 50 58 48 2 28 38 28 18 4 30 4 4 98 22 32
2 34 32 4 2 30 0 36 32 0 9% 12 52 44 2 2 6
3 24 8 4 4 0 0 12 40 0 - 42 42 52 14 26
4 2 6 10 28 20 2 14 0 14 - 16 2 - - 16 16
5 - 2 14 2 2 2 - - 4 - 0 - - - 20 8
6 - 2 6 10 6 18 - - 0 - - - - - 26 4
7 - - 2 2 36 4 - - 64 - - - - - - 4
8 - - 2 4 0 28 - - 0 - - - - - - 2
9 - - - 4 18 - - - - - - - - - 2
10 - - 0 - - - -

Fruit shape — FSH; Predominant fruit skin colour — PFSC; Fruit surface —

FSU; Fruit corking/ netting intensity — FC/NI; Fruit ribbing - FR; Main

colour of flesh — MCF; Aroma — A; Flesh texture — FT; Taste — T; Flesh moisture — FM; Bitterness of mature fruit — BMF; Fruit pattern of cork
formation — FPCF; Flesh flavour— FF; subsp. melo Cantalupensis Group 1 (Can), Reticulatus Group 2 (Ret), Inodorous 3 (Ind), 4 Makuwa (Mak),
Aimeri 5 (Aim); subsp. Agrestis Momordica Group 6 (Mor); *According to Pitrat et al., [2000].

Predominant fruit skin colour is the colour,
which covers the largest surface areas of the fruit.
The investigated collection is characterized by
presents of all colours, except grey. Above 90% of
the tested genotypes have light yellow, pale green
and orange skin colour.

Different formations at the fruit surface
indicate maturity stage and also protect the fruit of
mechanical injuries [Keren-Keisermanet et al.,
2004]. Great diversity was found among the
accessions regarding fruit surface. Two of the
melon surfaces are most widely represented -
smooth and lightly netted, each of them by 28% of
the total wvariation. The rest of the surface
formations varied from 2% to 18%.

Fruit netting intensity could be four types
absent, superficial, intermediate and pronounced. In
the greatest part of the genotypes netting is absent
(38%) or superficial (36%). Intermediate and
pronounced netting surface was less often observed

in the examined collection. Similar results were
described by Szamosi et al.,, [2009], they have
found that 45% of the melons netting are absent and
55% are pronounced.

Abscission of peduncle and grooves is
among the most important characters to distinguish
melon varieties [Szamosi et al., 2010]. The trait
fruit ribbing varied from absent (28%) and
superficial (32%) to intermediate (40%). Deep fruit
ribbing was not observed.

Melon fruit flesh colour is determined by a
combination of chlorophyll and carotenoid
pigments, resulting in white, green, and orange
colours [Burger et al., 2009]. According to UPOV
there are eight possible colours of the flesh of which
we observed only four in our collection — white,
pale green, green and orange. Regarding main
colour of flesh, the orange colour was the most
frequently observed (64%). White and pale green
colour was presented in 18% and 14% of the
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genotypes, respectively. Green colour of the flesh
was presented only by two accessions K053/4 and I-
2 1-18. In our previous study, we established that
orange colour is predominantly preferred by
Bulgarian consumer [lvanova et al., 2019]. In other
investigations, most of the melon genotypes have
green colour of the flesh. This could be due to the
fact that in some countries the most preferable flesh
colour for the market is green [Szamosi et al.,
2009]. The aroma of melon is an important trait for
the consummators and it was present in 96% of the
genotypes. Only 4% has no aroma - Pl 414723 and
Medena rosa. The most of the genotypes had soft
and firm flesh texture 42% and 30%, respectively.
Above half of the tested melon accessions had
intermediate and sweet taste and intermediate and
high flesh moisture. The present of bitterness is
observed only in one genotype Pl 414723, which is
typical for wild melon genotypes. Frequency of fruit
pattern of cork formation vary as follow absence
22%, dots and linear 14%, linear and netted 16%,
linear only 20%, netted 26% and one genotype
(Vedrantais) has dots only.

We have added one extra trait - flavour,
because of the great variability in terms of this
characteristic. The flavour of the flesh was peach in
32%, strawberry in 26% and tropical fruit in 16% of
the genotypes. The rest of the fruit flavours have
presented in a lower frequency from 2% to 8%. The
importance of this trait is due to the very specific
demand of consumer to a particular flavour. Most of
the Bulgarian genotypes possess peach flavor and in
less extend strawberry and tropical fruit. According
to our observation (unpublished) exactly peach
flavour is the most preferable by Bulgarian
consumers.

The genotypes were clustered based on the
base minimum variance method of Ward (Ward,
1963). Four distinct clusters were identified (Figure
1). The first cluster consisted of 23 genotypes which
are subdivided into two subclusters. The first
subcluster is distinguished with ovate and oblate
fruit shape, blackish green predominant fruit skin
colour, superficial fruit corking, intermediate fruit
ribbing, orange main colour of flesh, soft and mealy
flesh texture, intermediate taste, intermediate and
high flesh moisture and peach flesh flavour. The
second subcluster is characterized with ovate and
circular fruit shape, variable predominant fruit skin
colour, fruit surface, fruit corking, fruit ribbing,
fruit pattern of cork formation and flesh flavour,
orange main colour of flesh, firm flesh texture,
intermediate and sweet taste and intermediate flesh
moisture. The second cluster is also divided into
two subclusters as the first on is presented by three
genotypes which expressed circular fruit shape,
light yellow predominant fruit skin colour, heavily

netted fruit surface, pronounced fruit corking,
absent fruit ribbing, white main colour of flesh,
grainy flesh texture, sweet taste, high flesh
moisture, netted fruit pattern of cork formation and
ananas flesh flavour. The second subcluster is
characterized with ovate, oblate and circular fruit
shape, light yellow and blackish green predominant
fruit skin colour, lightly netted and heavily netted
fruit surface, dots and dots and linear fruit corking,
superficial and intermediate fruit ribbing, orange
main colour of flesh, mealy flesh texture, sweet
taste, high flesh moisture, linear and netted and
netted fruit pattern of cork formation and peach and
strawberry flesh flavour. The third cluster is
distinguished with variable fruit shape, predominant
fruit skin colour, main colour of flesh, fruit pattern
of cork formation and flesh flavour, smooth fruit
surface, absent fruit corking, soft flesh texture,
sweet taste and high flesh moisture. The fourth
cluster is presented only by Pl 414723 belong to
wild melons with low taste quality.

The obtained results clearly showed the
similarity/dissimilarity between studied genotypes.
Depending on the breeding purpose it is possible to
be combined genotypes from different clusters in
order to obtain new hybrid combinations with
desirable characteristics. For example, to combine
peach flesh flavour and high flesh moisture,
genotypes consisted of first and third clusters
should be crossed.

CASE 0 5 10 15 20 25
Label Num  + + + + + +
11/9KS5 18 -+
A11/9KS6 19 -+
11/9C 28 —+—+
BK/1-5-5 27 -+ A +
11/9KS2 15 —-—=t 1
L5-1-2 29 -+ 1.1+-———- +
Edisto-47 42  —+--—-+ 1 1
1-2 1-4 2 -+ B + 1
11/9KS3 16 ———+-+ 1
Poul 36 ---+ 1
NantaisOblong ———t—t +- 1
K-053/4 47 ———t ot 1
L12/1-4 10 e | 1 1
11/9KSs4 17 -+ +—+ 1 1
L12/1-5 11 —+-+ 1 1.2 1
4-8 /1-1 12 -+ 1 Fommmm +
L11/1-5 9 —-——+ 1
KS 42410 13 -+ 1
HBJ 41 —+———+ 1

11/9KS1 14 -+ +———t
1-2 1-14 3 -+

1-2 1-18 4 et
L10/10-2 8 -+

Ananas 32 -t

- - ——————

1
1
1
1
1
AGY/2-2 33 ———t-———- + 11,1 .
L6/1-1 7 -t 1 1 1
Pobeditel 21 -+ o + 1
Hybrid 1 22 -+ 1 1
K/15-6 26 —+-——+ 1 h
5-1-1/ 6 -+ +———t 11.2 1
Seminole 44 —4—+ 1 '
PMR-45 45 -+ 4+ 1
5-1-1/1 5 —+-+ 1
Wl 998 39 -+ 1 1
VI-1/6 1 —t+—+ 1
Georgia 47 40 -+ 1
Vedrantais 37 -+ 1
TRAN-H 38 -+ h
WMR-29 43 —+—+ h
BG14 25 4 Ammmmmmm + 1
Gynodow 34 —_—— 1 b
K-052/2 46 —+-+ +-+ 1.1 1
Neon 50 -+ -t 11 1
Carigradski20 —+—+ 1 11 1
Deserten-5 24 -+ oot + T 1
Turcia 30 4+ 1 1 1 1
K55/4 /- Qe — 1 [ +
Cesme 31 -t .2 1
Medena rosa23  ——-——————————— + 1
Pl 414723 49 Y

Figure 1. Dendrogram based on thirteen traits for fifty
melon genotypes
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In order to be explained grouping of the
genotypes in the dendrogram was performed
Principal component analysis (PCA). PCA showed
that the first component explained 20.87%, the
second 20.23%, the third 17.56% and the forth
10.45% of the morphological variation making a
total of 69.10% variation (Table 2). Variation
accumulated by the first four PCs was 69.10%, a
relatively high percentage of total variation that
satisfactorily explained variability among melon
genotypes [Mardia et al., 1979].

The first component was presented mainly
by three traits, which characterize different fruit
formations — fruit surface, fruit netting intensity and
fruit pattern of cork formation. The second
component was strongly associated  with
predominant fruit skin colour, fruit ribbing, main
colour of flesh and flesh flavour. These two
components are associated with fruit appearance
which is of significant importance to the consumers
because these are the main characters that influence
their judgment. The third component was mostly
constructed from organoleptic traits — aroma, taste,
flesh moisture and bitterness of mature fruit. These
traits are also very important for consumers but they
are related to the second judgment after
consumption. The last trait is with a negative value,
which means that it is with negative correlation with
the other three traits in the third component. And
the fourth component was presented only by two
traits — fruit shape and flesh texture.

Variables on the same PC and next to each
other indicate positive correlations between them,
and an increase in one will lead to an increase in the
other. Nevertheless, the traits at opposite signs are
negatively correlated and increase in one will
decrease in the other and vice versa.

Biabani and Pakniyat [2008] explain that
traits in the same factor component could be
influenced by the same gene or close linked genes.
It could be expected that particular parameters of
traits that contained in different components such as
fruit surface, main colour of flesh and flesh texture
can be combining in one genotype. These data are

important for developing a breeding program aimed
at combining particular fruit characteristics.

Table 2. Principal component analysis of thirteen

different qualitative traits

Component

Traits 1 2 3 4
Fruit shape 0.04 -0.36 -0.10 0.74
Predominant fruit skin colour 025 048 -039 0.32
Fruit surface 0.86 0.30 0.07 0.00
Frun gorklng/ netting 093 00l 008 -0.04
intensity
Fruit ribbing 0.05 0.84 -0.07 -0.04
Main colour of flesh 0.27 0.71 003 -0.15
Aroma 0.11 0.42 0.63 -0.21
Flesh texture -0.29 038 0.09 0.63
Taste 0.11 -0.15 071 -0.01
Flesh moisture 0.03 -0.12 0.80 0.32
Bitterness of mature fruit -0.06 -0.33 -0.72 0.36
::run pattern of cork 087 032 008 -0.10
ormation
Flesh flavour -0.31 -063 -0.13 -0.01
% of variance 20.87 20.23 17,56 10.45
Cumulative % 20.87 4110 58.65 69.10

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Knowledge for correlations between

different fruit traits may support the selection
process in case of a simultaneous combination of
several traits. Strong correlations were found
between netting intensity and fruit surface (0.76*%*),
main colour of flesh and fruit ribbing (0.66**),
bitterness of mature fruit and aroma (-0.70**), fruit
pattern of cork formation and fruit surface (0.84**),
fruit pattern of cork formation and fruit corking
(0.78**) (Table 3). It was established a number of
significant correlations between studied traits with
coefficients ranging from 0.25* (fruit surface -
predominant fruit skin colour) to 0.52** (flesh
moisture - taste). Obtained correlations are useful
for further melon breeding programs aimed to
develop cultivars with different fruit characteristics
suitable for a particular group of consumers. Our
results are in agreement with other studies that
examined fruit morphology and texture diversity in
melon [Taha et al., 2003, Farcuh et al., 2020].

Table 3. Correlation coefficients between thirteen fruit traits

FSH PFSC FSU FC/NI FR MCF A FT T FM BMF FPCF FF
FSH 1 003 -009 -0.02 -0.18 -0.25* -0.30* 0.13 -0.10 0.15 0.34**  -0.21 0.28*
PFSC 1 0.25* 016 0.31* 0.29* -0.07 011 -0.32* -0.12 0.14 0.26*  -0.29*
FSU 1 0.76** 0.32* 0.43** 031* -0.03 0.08 -0.01 -0.21  0.84** -0.32*
FC/NI 1 0.04 0.26* 020 -0.22 0.12 0.05 -0.14  0.78** -0.33*
FR 1 0.66** 0.28* 014 -0.06 -0.17 -0.20 0.29* -0.45**
MCF 1 0.26* 0.00 0.06 -0.05 -0.27* 0.43** -0.38**
A 1 008 0.14 0.35** -0.70** 0.32* -0.24*
FT 1 -0.04 0.05 0.07 -0.10 -0.14
T 1 0.52** -0.34**  0.10 -0.06
FM 1 -0.37**  0.00 -0.07
BMF 1 -0.22 0.28*
FPCF 1 -0.50**
FF 1

**_Correlation is significant at the 0.01 level.; *. Correlation is significant at the 0.05 level.
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Fruit shape — FSH; Predominant fruit skin colour — PFSC; Fruit surface — FSU; Fruit corking/ netting intensity — FC/NI; Fruit ribbing- FR; Main
colour of flesh — MCF; Aroma — A; Flesh texture — FT; Taste — T; Flesh moisture — FM; Bitterness of mature fruit — BMF; Fruit pattern of cork

formation — FPCF; Flesh flavour — FF

4. Conclusion

The data presented here can provide a
starting point for further characterization of the
genetic factors involved in melon fruit qualitative
traits. There were established contrasting
differences between studied genotypes by fruit
traits, supported by data of cluster and factor
analysis. Strong correlations between traits of
predominant fruit skin colour, fruit surface, main
colour of flesh, fruit ribbing, aroma, fruit pattern of
cork formation and fruit surface were established.
The obtained results are a good base for identifying
donors of valuable germplasm and their use in
melon breeding programs for genetic improvement
of new cultivars.
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NATIONAL COLLECTION OF THE GENUS ZEA -
CONSERVATION, ECONOMIC EVALUATION
AND USE

ALBENA PENCHEVA

IPGR “Konstantin Malkov” — Sadovo
albena_1172@abv.bg

Abstract: Cultural maize, Zea mays ssp. mays belongs to the genus Zea, it has a large
genetic potential for productivity and wide range of distribution in the world. Conservation
of plant biodiversity is a priority of the activity in IPGR-"K. Malkov", Sadovo. Annually
accessions from the international centers of genetic resources are introduced, studied and
maintained. During the period 1982-2018 the collection was enriched with species of
diverse biological status. The National collection currently includes over 4500 local and
introduced accessions to the genus Zea. Expeditions in different geographical region of the
country are conducted and local varieties are collected. Ex situ maize collection at the
IPGR-Sadovo is characterized by great genetic diversity. Expeditions throughout all
regions of the country were conducted and valuable local resources were collected. Jointly
with this introduced activity under the international free germplasm exchange were
practiced. Breeding materials from the similar institutions in the country were conserved.
All submitted plant accessions are registries by 20 passport indices in the electronic
database EURISCO, ECP/GR and Bioversity International. Particularly important for the
suitable usage of genetic material is inclusion of stored resources data in international
networks of PGR. The evaluation of accessions is conducted by an established descriptor.
The objective formulated in this study is in line with the implementation of Bulgaria’s
commitments, closely related to the Convention on the Conservation of Biological Diversity
and the International Treaty on Plant Genetic Resources for Food and Agriculture
(ITPGRFA).

Key words: plant genetic resources, ex situ collection, maize, data base, descriptor

HALMOHAJTHATA KOJIEKUNA OT PO/ ZEA -
CbXPAHEHWE, CTOINAHCKA OLUEHKA U
N3MNOJISBAHE

AJIBEHA MNMEHYEBA

WPI'P ,,KoHcTaHTuH Mankos* — rp. Cagoso
albena_1172@abv.bg

Pestome: KynTypHaTa uapesuua, Zea mays ssp. mays npuHagne>ku KoM pog, Zea, KoTo
UMa TOMAM TeHeTWYeH nNOTeHUuWan 3a MNPOAYKTMBHOCT M LIMPOK 06xBaT Ha
pasnpocTpaHeHne B cBeTa. OnassaHeTO Ha OWONOrMYHOTO pasHoobpasvne Ha
pacTeHusTa e npuopuTeT Ha geiiHocTTa B PIP ,,K. Mankos*,rp. Cagoso. E>kerogHo
Ce BbBeXKJAT, u3yyasaT M NOAABLPXKAT 06pasuy OT MeXKAyHapoAHWTe LEeHTPOBe 3a
reHeTUYHK pecypcu. Mpes nepuoga 1982-2018 r. konekumsaTa e oboraTeHa C BUAOBe C
pasHoobpaseH OuonornyeH cTaTyc. Ex situ konekumaTa B WPIP-CagoBo ce
XapakTepusupa ¢ rofsamMo reHeTUYHO pasHoobpasve U KbM MOMeHTa BKoYBa Haf 4500
MECTHW ¥ MHTPOAYLMpaHn obpasuy oT pof Zea. Mpose>kaaT Cce eKCcneauuun B pasinyHm
reorpad)Cky peruoHn Ha cTpaHaTa W ce cvbupaT CcTapu MeCTHU COpPTOBE.
E/IHOBPEMEHHO C TOBa Ce NpakTUKyBa Me>KayHapofeH Ge3sanyTeH 06MeH Ha 3apoauLlHa
nnasma. Beuuky obpasum ca pervcTpupadu no 20 nacnopTHU MHAEKCA B e/eKTPOHHATa
6asza pfaHHn EURISCO, ECP/GR wu Bioversity International. OcobeHo Ba>kHO 3a
NOAXOJALIOTO U3MON3BaHE HA TeHeTWYeH MaTepuasl e BKIIOYBAHETO Ha faHHW OT
perucTpupaHnTe MaTepuaii B MeEXKAyHapogHWTe Mpexku Ha PGR. OueHkaTa Ha
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o6pasuMTe Cce u3BbplIBA MO YycTaHoBeH feckpunTop. LlenTa, dopmynmpaHa B
HACTOALOTO NPOyYBaHe € B CbOTBETCTBUE C U3MbLJAHEHUETO HA AHTADKUMEHTUTE Ha
Bbarapus, cebp3aH ¢ KoHBeHUMSTa 3a onasBaHe Ha 6GMOMOMMYHOTO pasHooGpasne U
Me>K/lyHapoAHUst [I0TOBOP 3a PacTWUTENHM TeHeTUYHN PEecypcu 3a XpaHu W 3emefenve

(ITPGRFA).

K/lo4uoBM AymMun: pacTUTENHW TEHETWYHM pecypcu, chOupaHe ex situ, uapesuua, 6asa

[aHHW, AecKpUnTop

1. Introduction

Conservation of plant resources
(cultural species and their wild relatives) in
ex situ collections is a priority task in the
world. In  line with international
commitments-the Convention on Biological
Diversity (CBD)-adopted in Rio de Janeiro
in 1992; The International Treaty on Plant
Genetic  Resources for Food and
Agriculture, the Sustainable Conservation
and Use of the Variety of Cultural Plants is
a national task, duty and responsibility of
each country [5,13]. Activities for the
preservation of PGR in ex situ-collection,
documentation, evaluation, reproduction,
preparation of seed for preservation in the
seminal genbank require knowledge of the
peculiarities of cultural plants and their wild
relatives: origin and geographic range of
distribution, centers  of  diversity,
morphological and agrobiological features,
productive abilities, response to abiotic and
biotic stress [6,8,10]. The creation of a
collection database-passport and evaluative
information, according to the International
PGR rules, is of fundamental importance
for its use in the selection work [4,5,]. This
is why the importance of maize and the
intensive cultivation work on culture
worldwide determine the need to maintain
collections of varied genotypes [1,2,].

The purpose of the investigation is
to show the status of the National Maize
Collection, stored in the IPGR-Sadovo
genbank as part of the European Plant
Genetic Resources Collection.

2. Material and Methods

During the period 1982-2018 the
National Collection included over 4500
local and introduced accessions from Zea
genus, of which 2421 were self-pollinated
lines; local varieties 392 numbers; foreign
varieties-616 numbers; local populations-

1221 numbers and synthetics-246 numbers.
The evaluation of the materials includes two
main stages: "preliminary” evaluation and
"complex™ evaluation. Preliminary
evaluation is obligatory and is conducted in
a quarantine field, where accessions are
checked for diseases. Complex evaluation is
the main source of information for
documentation and is conducted according
to the IPGRI Descriptors. All accessions
have been characterized and the data from
the investigations was stored in data bases,
according to the European Program for
Plant Genetic Resources. If necessary, a
"special" evaluation is madeonly specific
features in certain variants.

3. Results and Discussion

3.1. Status of the collection

The maize gen-fund, registered in
the National Collection of IPGR-Sadovo,
includes introduced materials on the
international exchange line — 1141 of 20
foreign countries (Fig. 1).

Mexico
Hangary
Korea

United
Kingdom

Turkey Unknown

UsA

T = :
Greece| | :.
Serbina

Italy China
Rossia

Czech | France

Republic [Romania
South
Moldova Africa

Fig.1. Geographical origin of the
introduced Zea accessions
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The local genotypes of the expeditions are
228, 217 of them being collected in
Bulgaria, five accessions in Romania, two
in Albania, one in Russia and one in China.
The selection materials are 1142 accessions,
of which 1058 lines and 84 varieties
[7,8,14].

LBRBR SRR ML

Fig.2. Study of morphological and
economic features of maize accessions

To date, a total of 2505 accessions
of diverse biological status have been
described according to passport data,
including local populations, varieties and
lines (Fig. 2). The collection is
characterized by great genetic diversity,
which is determined by the different regions
of origin and the biological status of
germplasm (Fig.3).

3§
Biodeced Svnthefics; 5%
Varieties; 13%

Fig.3. Biological status of the maize
collection

3.2. Assessment of the ex situ collection

The IBPGR [7] methodology for
collecting of local genetic resources was
adapted for Bulgarian conditions [9].
Evaluation of the samples according to an
approved descriptor shall be carried out [3].
The local populations are result from
natural evolution and human interference
through directed selection (Fig. 4).

Fig. 4. Local maize accessions from the
National collection

3.3. Use the collection

Particularly important for the use of
the genetic material is the inclusion of data
on the stored resources in international
information networks for PGR [10,12]. This
eliminates the restrictions, associated with
the spatially-distances of the genbanks and,
as a result, improves coordination between
organizations and researchers working in
the field of PGR. EURISCO is an
information system for supported ex situ
collections of plant genetic resources in
Europe [9]. This network provides public
access to specific passport databases. The
European collection of Zea mays L.
includes 46937 samples, as the largest
number of materials being storage and use
in Ukraine, Romania, Italy, Serbia and
Bulgaria. The local varieties and
populations are the result of long continuing
evolutionary development and they are well
adapted to the diverse soil and climatic
conditions. The breeding lines are a special
genetic stock used today by breeders
[10,11,15]. They include accessions and
lines of no economic value but possessing
genes or combinations of genes with a
definite breeding value (Table 1).

Table 1. Zea mays L. trait collection

. Number
Trait Accessions/Catalogue of genetic
numbers
sources
74E3015, ABE0643,
Early AB8E0521, A9E1006, 6

BOE0153, BOE0158

ABE0560, ABE0561,
A9E0660, A9E0802,
88BM32, 88BM34,
Productivity | A9E0660,A9E0257, 13
A9EQ744, ABE0234,
BOE0143, BOE0147,
73E3355
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High 74E3296, 88BM41,
protein A9E0791, A9E1127, 6
content A9E1128, BOEO151
High fat 88BM29, 88BM32,
content A9E0399,A9E0733, 6
BOE0160, 59E0316
High starch 56E0210, ABE0429,
content BOE0170, BOE0158, 6
ABE0643, A9E0625
Resistance
to Fusarium 88BM31, A9E0802, 4
moniliforme BOEO0170, BOE0143
(Sch.)

4. Conclusions

In view of the rapid change of
varieties, the need for the inclusion of
valuable genes for resistance to adverse
climatic conditions, pests and diseases,
chemical composition, and other important
indicators in new hybrids is becoming more
and more urgent. The local varieties have
been part of many selection programs from
the recent past. Due to the need to solve the
problem of “genetic erosion” in maize,
local, unapproved populations have to be
thoroughly studied and optimally used in
the selective-genetic programs. Enrichment
and maintenance activities for maize gen-
fund are in line with the “Global Plant
Conservation Strategy 2020” and the
Convention on Biological Diversity.
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MNKPOPA3SMHO>XABAHE HA ASCLEPIAS
TUBEROSA L.

CTAHUC/TABA CTATEBA

VIHCTUTYT No pacTUTENHU reHeTUYHM pecypey, rp. Canoso, byn. Apy>k6a No2
e-mail: stanislava.stateva@gmail.com

Pestome: HacToAWOTO w3cnejBaHe € CBbp3aHO C YCTaAHOBABAHE Ha ONTUMAHM
TEXHOMOTMYHM NapaMeTpu 3a MUKpOpasMHOXKaBaHe Ha Buga Asclepias tuberosa L.
MpoyuBaHeTO e MpoBefeHO B nabopaTopusTa Mo ThKaHHU KynTypu npu VIPTP K.
Mankos* rp. Cagoso. B eTana Ha nponudepauus e npoyyeHa XpaHuTenHaTa cpega
Murashige & Skoog (1962) ¢ yuyacTue Ha 6-benzylaminopurine u Indole-3-butyric acid B
Tpu BapnaHTa (Murashige & Skoog + 0.5 mg/ | BAP+ 0.2 mg/ | IBA; Murashige & Skoog
+ 0.7 mg/ | BAP+ 0.7 mg/ | IBA n Murashige & Skoog + 1.0 mg/ | BAP+ 1.0 mg/ | IBA).
Hail-nogxofswa XpaHuTenHa cpeda 3a MakCUMalHO  MWKPOpasMHOXKaBaHe Ha
mMeanuMHCKMS T Bug Asclepias tuberosa L. e Murashige & Skoog (1962). [Jo6aBsHeTO Ha
UMTOKMHUHA- 6-benzylaminopurine (BAP) u aykcuHa- Indole-3-butyric acid (IBA) He
peanu3paT NOTeHUMana Ha Buga.

KntouoBu gymm: Asclepias tuberosa L. , in vitro, MukpopasmHo>kasaHe, BAP, IBA

MICROPROPAGATION OF ASCLEPIAS
TUBEROSA L.

STANISLAVA STATEVA

VIHCTUTYT No pacTWTENHU reHeTUYHM pecypey, rp. Cagoso, byn. Apy>k6a Ne2
e-mail: stanislava.stateva@gmail.com

Abstract: The present study is related to the establishment of optimal technological
parameters for micropropagation of the species Asclepias tuberosa L. The study was
conducted at the tissue culture laboratory at IRGC K. Malkov ’in the town of Sadovo. In
the proliferation stage, the nutrient medium of Murashige & Skoog (1962) was studied with
the participation of 6-benzylaminopurine and Indole-3-butyric acid in three variants
(Murashige & Skoog + 0.5 mg/ | BAP+ 0.2 mg/ | IBA; Murashige & Skoog + 0.7 mg/ |
BAP+ 0.7 mg/ | IBA n Murashige & Skoog + 1.0 mg/ | BAP+ 1.0 mg/ | IBA). The most
suitable nutrient medium for maximum micropropagation of the medicinal species
Asclepias tuberosa L. is Murashige & Skoog (1962). The addition of cytokinin-6-
benzylaminopurine (BAP) and auxin- Indole-3-butyric acid (IBA) do not realize the
potential of the species.

Key words Asclepias tuberosa L., in vitro, micropropagation, BAP, IBA

1. BuBegeHue

Mpomnsxoga Ha Buga Asclepias tuberosa L.
e ot CeseHa Amepuka [1,2,3,4]. B HawaTta cTpaHa e
MHOTOrOZIMLLIEH BWA CpeLLaLl Ce Mo CKaIucTu ropu
M € MNo3HaT KaTto mMenepyfa WM Mmiaedsua u ce
13Mon3Ba Kato nawa 3a nyenu [5,6]. PasmMHOXaBa
Ce nNpeaMmHO cbC cemeHa [7,8,9]. MpunoxeHve
Hamupa B MeAunumHaTa Karto
NPOTMBOBBL3NAINTEHO, CMasmMoIMTUYHO 7
ecTporeHHo geinctaue [10].

MaKC/MManHOTO  MMKPOpPasMHOXKaBaHe Ha
Buga Asclepias tuberosa L. ce noctura upes
onpefensHe  Ha  OMNTUMATHX  YCNOBUA  Ha
XpaHuTenHata cpefa ¢ fpobaBeHW pacTUTENHU
XOPMOHHU [11,12,13,14]. BAP (6-
GeH31N0aMVHONYPUH) € CUHTETUYEH UWUTOKMHUH
[o06aBeH B CbCTaBa Ha XpaHWUTENHUTE cpeau 3a in
vitro KynTmBupaHe 3ab6aBs NpPoLECUTe Ha CTapeeHe.
Mpn no-Bucoka KoHueHTpaums (Hag 3-4 mg/l)
MOXe fa CTUMy/impa 06pa3yBaHeTo Ha afjBEHTUBHM
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netopacnv U fa ce NoTUCHE KOpeHOoobpasyBaHETOo
[15,16]. N3cnegBaHmMATa OTHOCHO M3M0/3BAHETO Ha
BAP B xpaHutenHute cpeam sapupat ot 0.1 mg/l
fo 05-2.0 mg/l [17,18]. TMonukapnos [19]
nocoysa, Ye Mpu OTINEXaHe Ha eKCniaHTUTe B
XPaHUTENHN CPeaw, ChAbPXKaLLM KOHLEHTpaUu Ha
BAP 2.5-3.0 mg/l, ce Habntogasa 3agbpXaHe B
Pa3BUTMETO Ha MUKpopacTeHudATa. [peHeceHn B
cpefja 3a BKOpeHsBaHe, He (OPMUPAT KOPEHW W
3arvear.

Llenta Ha HacTOALOTO Wu3CfefBaHe e
yCTaHOBsBaHe Ha  OMTUMAaSHN  TEXHOMOTNYHK
napameTpy 3a MUKpPOpasMHOXaBaHe Ha BuAa
Asclepias tuberosa L..

2. Matepuann n metoau

W3cnenBaHeTo e npoBeseHo B
nabopatopusTa No TbKaHHW KynTypu npn UPTP ,,
K. Masnkos* rp. CagoBo npes nepuoga 05-12. 2018
roguHa. B ekcnepvMeHTUTE 3a BbBEXJaHe Ha in
Vvitro KynTypu ca M3non3sBaHu cemeHata OT BuAa
Asclepias tuberosa L. MNonyyeHn ca B pesyntar ot
CbTPYAHMYECTBO C YHuBecuteTa B NeHya ( Giardini
Botanici Hanbury).

V3XoHMAT  pacTuTeneH  martepuan e
fe3nHpekumpaH ¢ 50 % C2H50H 3a 3 min n 20 %
NaClO (cbabpxata 5 % akTvBeH xnop) 3a 15 min.

Mpu BbBEXAaHe Ha Asclepias tuberosa L. B
KynTypa in Vitro MeguuMHCKWAT BWUL peanmsmpa
MHOrO  [Jobpu nokasaTeNM Ha pas3BUTUE B
XpaHuTenHata cpega Murashige & Skoog (1962),
nopagn KOeTo e TMpuioXeHa kato 6as3oBa B
HacToAWOTO MpoyyBaHe. Karto BbrnexugpareH
M3TOYHMK € u3nosni3BaHa 3axapos3a (30 g/l), a 3a
BTbpamTen arap (7.0 g/l) ¢ pH Ha cpepata 5.6, a
perynupaHeTo i e mn3ebpeHo ¢ 1IN KOH npeam
aBTOK/faBMpaHe. CTepunmnsaumata € usBbpLUeHa 3a
30 min npmn 120° C n HandraHe 0.9 atm.

B ertana Ha nposnudepauns ca npoyyeHu
pasfIMYHN BapuvaHTW C Y4yaCTUETO XpaHuTe/nHaTta
cpepa Murashige & Skoog (1962), UMTOKMHWHA- 6-
benzylaminopurine (BAP) un aykcuHa- Indole-3-
butyric acid (IBA) (tabn.1).

Tabn. 1. BapmaHTn Ha XpaHuUTenHaTa cpeja
Murashige & Skoog (1962) c¢ yuacTve Ha BAP u
IBA

BapuaHTu Ha | CbCTaB Ha XpaHUTeNnHUTe cpeau
XpaHWTenHaTa cpega
KoHTpona Murashige & Skoog
BapuaHT 1 Murashige & Skoog + 0.5 mg/ |
BAP+ 0.2 mg/ | IBA
BapuaHT 2 Murashige & Skoog + 0.7 mg/ |
BAP+ 0.7 mg/ | IBA
BapuaHT 3 Murashige & Skoog + 1.0 mg/ |
BAP+ 1.0 mg/ | IBA

OTrnexnaHeTo Ha eKcnjaHTuTe B eTanute
Ha M3NMUTBaHE € OCbLLECTBEHO B pacTeXKHa Kamepa
npu Temnepatypa: 21+4°C, 0THOCUTE/HA BNAXXHOCT
Ha Bb3gyxa: 25-60%, dotonepuog 16 uyaca
TbMHMHA M 8 Yaca CBeT/MHa ¢ ocseT/ieHre 3000 Ix
(noLabpXKaHO OT NYMUCLIEHTHU NlaMnn).

OnuTBLT e 3a10KeH B TPW MOBTOPeHUA. MNpu
HOBOMOJTyYeHUTE EeKCMMaHTW Ha Bcekn 10 AHM 3a
nepuog ot 30 JAHWM ca OTYATaHW ClegHUTe
nokasaresu:

1. BMCOYMHA Ha eKcnnaHTUTe (cm);
2. 6poVi McTa Ha eAviH eKCNaHT;
3. [b/DKMHA Ha KOpeH (cm);

4. Opoii KopeHM.

[aHHnTe ca obpaboTeHn ¢ nporpama SPSS
16.

3. Pesyntatn

Mpn KynTMBMpPaAHE Ha EKCMNaHTUTE B
ycnosus in vitro Ha Buga Asclepias tuberosa L. He e
HabntofaBaHo 6GakTepuanHO 3apassBaHe, KOETO Cce
Ab/DKA  HA  ycnewHara  crepunusauma. B
NpoAgb/DKeHNe Ha [Be CybKynTMBMpaHus ca
yCTaHOBeHU cnabu npusHauy Ha passutue. Cnep
TO3M eTan afanTvpaHeTo in Vitro MpUK/IYBa,
eKCniaHT1Te Bb3CTAHOBABAT pacTeXxa 1 pasBUTMETO
cu, 6e3 NMpu3HaLy Ha HeXenlaHW OTK/IOHeHUs KaTto
XN10P03K, HEKPO3W, BUTPUUKaLMSA U Ap.

Ha Ttabnmua 2 ca npefcTaBeHu pe3ynratute
OT B/IMAHWETO Ha MOAMPULMPAHUTE XPaHUTENHW
Cpeay 1 KOHTPONHUAT BapuaHT BbPXY NoKasatenst
,»BMCOYMHA Ha eKCMNaHTUTE".

Tabnuua. 2 BamsHue Ha moguduumupaHmTe
XPaHWUTESIHN Cpefn W KOHTPOSIHUAT BapuaHT Mo
OTHOLLEeHWe rnokasarens ,»BMCOYMHA Ha
ekcniaHTuTe” npu Asclepias tuberosa L.

BrcounHa Ha ekcriaHTa, cm
10 peH 20 aeH 30 geH

X 0 X 0 X o]
KoHTpona 0,830 0,512 1,807 1,248 2,057 1,286
BapuaHT 1 0,817 0,639 1,643 1,101 1,443 1,094
BapuaHT 2 0,727 | 0,673 1,920 1,020 1,983 [ 0,986
BapuaHT 3 0,917 | 0,701 1,923 | 0,890 1,803 [ 0,936
CpefHo 0,823 | 0,631 1,823 1,065 1,822 1,076
X- cpefiHa CTOMHOCT OT OMNWTa, 0- CTaHAAPTHO OTK/IOHEHWE

Ha 10-a pgeH oOT 3anaraHe Ha onurta
rokasatensT ,,BUCOYMHA Ha eKcniaHTuTe" Bapupa
mexxgy 0,830 cm wm 0,917 cm. CraHfapTHOTO
OTK/IOHEHWE € C Hall-BUCOKM CTOMHOCTW MpW TPeTK
BapaHT S = 0.701. Haii-gobpu pesyntatm ca
OT4YeTeHW Ha 20-AT [eH Npu BapuaHT 3, Npu KOWTO €
YCTaHOBEHO HapacTBaHe 6,420% CNpsIMo
KoHTponaTa. Ha 30-9 feH OT 3anaraHeTo Ha onuTta
Hain-BUCOKM  pesynTatM ca  OTYETeHW  nNpu
KOHTPONHUAT BapuaHT (2,057 cm). Haii-Hucku
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CTOMHOCTM Ca ycTaHOBeHW npu BapuaHT 1 (1,443
cm), Ab/DKALWOTO Ce Ha MHXMOMPALLO BAMAHME Ha
BAP (Tabnuua 2).

Mpy nokasatenaTt 6poi nucta 0T eKCnnaHT
CpedHo 3a onuTa Ce HabnofaBa yBenMvaBaHe Ha
6poii NncTa NPy BCUYKM BapyvaHTU C HapacTBaHe Ha
nepmoja Ha  HabnopgeHve  (Tabnuua  3).
O6/11CTBaHETO Ha €eKCNMaHTUTe € C Hali-HUCKM
nokaszatenu cnef 10-A feH OT 3asaraHe Ha onuTa
BbB BapuaHT 2 (2,69 6p.), a C Hai-BUCOKM npu
BapuaHT 1 (3,630 6p.). CTaHLAPTHOTO OTKIOHEHWE
€ C Haii-BIUCOKM CTOWMHOCTM npu BapuaHT 3 (S =
1.923). Ha 30-1 geH OT 3a1araHeTo Ha onuta 6posT
Ha iMcTara OT eKCnIaHT NPU KOHTPO/IHUAT BapuaHT
npeBuWwaBa Te3W B OCTaHaIMTe MOAMUDULMPaHN
XpaHUTEeNIHN cpean CbOTBETHO € 5,76 6p., 56p. u
3,56 6p. (Pwur. 1). Te3n pesyntatu nokasea, 4e
mMeauumMHekmaT Bug Asclepias tuberosa L. pearupa
OTpULaTENHO Ha [J00aBAHETO Ha XOPMOHW B
XpaHuTenHaTa cpega Murashige & Skoog no
OTHOLLEHVE Ha NPOYYBaHWAT NoKasaTen.

Tabnuua 3. BrvsHue Ha moguuumpaHuTe
XPaHUTE/IHU CPean W KOHTPOSHUAT BapuaHT no

OTHOLUEHWE  TOKa3aTtena ,,6p0|7| nncra* npun
Asclepias tuberosa L.
Bpoii nncta, 6p.
10 feH 20 fieH 30 feH
X o X o X o

(Tabnmua 4). Mpu nokasatenat 6poi KOpeHu oT
eKcnnaHT Ha 10-9 AeH OT OTUNTAHETO KOHTPOHUAT
BapuaHT MpeBuUWaBa MO CTOMHOCT OCTaHauTe
BapuaHTM oT onuta. Ha 20-4 n 30-a feH ot
HabNoAeHNETO BbB BapuaHT 3 ca YCTaHOBEHW Haii-
BMCOKM CTOMHOCTM (6,47 6Gp) B CpaBHeHMe C
cTaHanuTe BapuaHTu (Tabnmua 5).

BkntouBaHeTo Ha 0.5 mg/ | BAP 1 0.2 mg/
I IBA B xpaHuTenHata cpega Murashige & Skoog
NnoBMLIaBA BKOPEHSIBAHETO Ha EKCNIaHTUTe W
MOATUCKa KaslycoreHesarta.

Tabnuua 4. BnusHne Ha moguuumpaHuTe
XPaHUTENHW CPeaM N KOHTPOSIHUAT BapuaHT Mo
OTHOLLIEHWE NoKa3aTend ,,Ab/HK1HA Ha KopeHa™ npu
Asclepias tuberosa L.

b/DKMHA Ha KOPEH, Cm
10 peH 20 aeH 30 geH

X [of X [of X [of

KoHTpona 0,983 0,571 2,203 1,209 2,863 1,548
BapuaHT 1 0,257 0,445 0,990 1,001 1,497 1,125
BapuaHT 2 0,323 | 0,392 [ 0,963 | 0,869 1,323 | 0,941
BapuwaHT 3 0,183 | 0,250 | 0,563 | 0,535 1,113 | 0,992
CpefHo 0,437 | 0,415 1,180 [ 0,904 | 1,699 1,152

Tabnuua 5. BnnaHne Ha MoguguumpaHute
XPaHUTENIHW CPefn W KOHTPONHUWAT BapuaHT Mo
OTHOLUEHWe roKasaTens ,,6poil  KopeHn™ npu
Asclepias tuberosa L.

KoHTpona 3,200 | 1,669 [ 5500 | 3,319 | 10,030 | 6,100
BapuaHT 1 3,630 | 1,884 [ 3,700 | 2,282 | 4,270 | 2,840
BapuaHT 2 2,690 | 1,540 [ 4,130 | 2,030 | 5,030 | 2,189

Bpoii kopeHu, 6p.
10 fgeH 20 fieH 30 fieH
X o X o X o

BapunaHT 3 3,400 | 1,923 [ 4930 | 2,258 | 6,470 | 3,776

KoHTpona 3,300 | 1,535 [ 3,930 | 2,016 | 4,000 | 2,034

CpegHo 3,230 | 1,754 | 4565 | 2472 | 6,450 | 3,726

BapunaHT 1 1,530 | 2,270 | 4,330 | 3,497 | 5,830 [ 3,163

durypa 1. Ob6nucteaHe npu Asclepias
tuberosa L. Ha 30-1 geH OT 3anaraHe Ha OnuTa BbB
BapMaHT 3 U KOHTPOJIeH BapuaHT

B HacToAWOTO M3cnesiBaHe ce OT4MTa, Ye
nokasarte/iTe Ab/KMHa U 6pOoli KOpeHW HapacTeaT
C yBenMyaBaHe Ha repuoja Ha HabnogeHne 1 npu
yeTMpUTe BapuaHTa Ha onuta (Tabnuua 4, Tabnuua
5). lHayumpaHaTta nbpBMYHa KOPEHOBa CUCTEMaA €
BbB (popma Ha 3Be3fa. Ha 30-A AeH OT 3anaraHeTo
Ha onuta [b/DKMHATA Ha  KOpPeHWTe  npu
KOHTPONHUAT ~ BapuvaHT MpeBMWwaBa Te3u B
OCTaHa/IMTE  MOAUMULUMPAHN XPaHWUTENHW Cpeau
CboTBeTHO ¢ 1,366 cm, 1,54 cm u 1,75 cm

BapuaHT 2 3,200 | 3,566 | 5430 | 4,408 | 6,470 | 4,584
BapuaHT 3 1,500 | 2,224 | 3,000 [ 3,017 | 5,000 [ 4,363
CpegHo 2,383 | 2,399 [ 4,173 | 3,235 | 5,325 | 3,536

4. 3aKnoyeHne

Haii-nogxopswa XpaHuTenHa cpega 3a
MaKCUMaIHO MMKpPOpa3MHOXKaBaHe Ha
MefuunHCKMAT Bug Asclepias tuberosa L. e
Murashige & Skoog (1962). [o6aBsHETO Ha
UMTOKMHMHA-  6-benzylaminopurine (BAP) wu
aykcuHa- Indole-3-butyric acid (IBA) B pasnnyHu
KOHUEHTpauuy He peanvMsmpar MoTeHUuMana Ha
BUAa. VscnegBaHuata cnefsa fa MPOAb/KAT C
M3NUTBaHE Ha ApYrn KOMOMHaUMW OT pacTUTENHU
XOPMOHMW.
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N3CNEABAHE NMPEMNHABAHETO HA
HNKOTWH OT THOTHOHA B THOTFOHEBUA
OM TP BbJIT APCKN OPUEHTAJICKIN
THOTHOHW

CUNBWSA NEEBA, HNKOJTA/ HUKOJ10B, BUOJIETA HMKOJ/TIOBA
WNHCTWTYT No TIOTIOHA M THOTIOHEBUTE N3genus
E-mail: silvigpeeva8407_1982@abv.bg

Pestome: AKTyanHocTTa Ha npobnema ce 06ycnass OT OFPaHUYEHUTeE  HayuHu
[oKasaTencTsa 3a eekTa OT HaMa/isBaHe KONMYeCTBOTO HUKOTWH B CyXusi THOTIOH
BbPXy HEroBOTO CbAbp>KaHue B [yMma. B Tasn Bpb3Ka e MpoBefeHO W3CnefBaHe BbpXy
NPeMUHABAHETO Ha HUKOTUH OT THOTIOHEBUSA NUCT B AUMA MPU 6bArapcky OpUeHTasCKu
THOTioHUW. OBGeKT Ha npoyyBaHe ca THOTIOHM OT ekoTun ,,Kpymosrpag” (copTose
Kpymosrpag 90 n Kpymosrpag 58), ,,IMnosaus - YcTuHa™ (copT Mnosaus 7) u ,,3T0YeH
bankan™ (copT EneHcku 817), npousseaeHn 2018 roguHa B pailoHuTe Ha Hespokon u
Masapf>kuK. VI3BbpLUEHN Ca XUMWYHM aHain3n Mo OCHOBHW MOKasaTenM B THOTIOHA W
TIOTIOHEBUA AWM. [peMrHaBaHeTO Ha HUKOTWH OT THOTIOHEBUA UCT B AuUMa Mpu
ObArapCKMTe OPUEHTANCKN THOTHOHN € B CPaBHUTENHO LIMPOK Ay1anas3oH. YCTaHOBEHO e,
Ye NPOLEHT BT Ha NpemMuHaBaHe UMa 6aM3KN CTORHOCTY NPY THOTIOHU C 6/IM3BbK XUMUYEH
cbCTas. He e KOHCTaTMpaHa eAHONOCOYHA TEeHAEHLMSA NPY NPeMUHaBaHeTO Ha HUKOTUH
OT TIOTIOHA B AMMa, KaKTO MNpW eduH W Cbll COPT, MPOM3BELEH B €AUH W Cbll u/unm
pasNnyHN paiioHW, Taka W NPy pasnnyHi COpTOBE. YCTAaHOBEHA € BMCOKA KopenaTuBHA
3aBUCUMOCT MeXKLY HUKOTWHA B TIOTHOHA U HETOBOTO ChAbpXKaHWe B B AuMa.

Knio4voBu AyMn: OPpUEHTAICKM THTIOH, NPeMUHaBaHe Ha HUKOTUH OT THOTIOHA B AnMa,
XUMNYEH CbCTAaB Ha THOTHOHA N TIOTHHEBUA UM

INVESTIGATION OF THE PASSAGE OF
NICOTINE FROM TOBACCO IN TOBACCO
SMOKE IN BULGARIAN ORIENTAL TOBACCOS

SILVIA PEEVA, NIKOLAY NIKOLOV, VIOLETA NIKOLOVA
Tobacco and Tobacco Products Institute
E-mail: silvigpeeva8407_1982@abv.bg

Abstract: The topicality of the problem is determined by the limited scientific evidences for
the effect of reducing the amount of nicotine in dry tobacco on its content in smoke. In this
regard, a study was conducted on the passage of nicotine from tobacco leaf to smoke in
Bulgarian oriental tobaccos. The object of study are tobaccos from the ecotype
"Krumovgrad" (varieties Krumovgrad 90 and Krumovgrad 58), "Plovdiv - Ustina™ (variety
Plovdiv 7) and "Eastern Balkans" (variety Elenaski 817), produced in 2018 in the regions
of Nevrokop and Pazardzhik. Chemical analyzes were performed on key indicators in
tobacco and tobacco smoke. The passage of nicotine from the tobacco leaf into smoke in
Bulgarian oriental tobaccos is in a relatively wide range. It has been found that the
percentage of passage has similar values for tobaccos with a similar chemical composition.
There was no one-way trend in the passage of nicotine from tobacco to smoke, both in the
same variety produced in the same and/or different regions and in different varieties. A
high correlation was found between nicotine in tobacco and its content in smoke.

Key words: oriental tobacco, passage of nicotine from tobacco in tobacco smoke, chemical
composition of tobacco and tobacco smoke
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1. BbBegeHue

TioTIOHeBaTa KynTypa BuHarn e 6una u
npoAb/xasa fa Obfe OT M3KMOUMTENIHO BaXKHO
MKOHOMMYECKO 3HaYeHwue, Nopaau KoeTo e 06eKT Ha
nscnegsaHe owe ot 30Te roAMHM Ha MUHaINA BEK.
W3cnegBaHnaTa B pasfIMYHWTE acrnektn ca C
HaCOYeHOCT Mpeay BCMYKO KbM XapakTepusnpaHe
Ha KayecTBaTa W CBOWCTBaTa Ha TIOTIOHA Karo
CYpOBUWHa 3a THOTHOHeBaTa uHayctpusd [1, 2, 3, 4]. B
Tasn Hacoka ca W3C/efiBaHuATa 1 3a BMSHWETO Ha
Pa3HOPOLHWTE arpo-eKoNOrMYHN (hakTopu - (asm
Ha  pasBuTMe,  arpooH,  TEXHONOrMM  Ha
NpPon3BOACTBO M CnefbeputbeHa obpaboTka [5, 6,
7]. OCHOBHO BHUMaHWe ce 06pblia Ha rpynute

BELLECTBA, KOWUTO OMPeAensT KauyecTBOTO MW
nyllaTeNHMTe CBOMCTBA Ha CypoBMHaTa 3a
MHAYCTPUSTa -  HUMKOTWH,  06LiopeayuMpaLLy

Bbriexugpaty, 6GenTbyHM BellecTBa, 00L, asorT,
MWHEPa/THW BELLECTBA, MaKpO- 1 MUKPOENEMEHTN.

CpaBHWTENIHO OrpaHnyeHn ca CBeAeHWATa
3a MpeMUHaBaHe Ha HWMKOTMHA OT THOTIOHA B
TIOTIOHEBUA UM, KaKTO NPV OPUEeHTAICKWTe, Taka 1
npu efponncTHUTe TIOTIOHK [8, 9]. BbB Bpb3Ka C
Bb3HUKHaNaTa Mpe3 MOCNefHUTe TOAUHW  WAes
HUKOTVHBLT B TIOTIOHEBOTO pacTeHve pfa 6bhe
NUMUTMPaAH, BHMMaHMETO € HAacOYeHO  KbM
n3cnefBaHe MpeMVHaBaHETO Ha HWKOTWHA OT
TiIoTIoHa B guma. B kpas Ha 2015 .
nscneposarenckara rpyna TobReg Ha CeToBHaTa
3pgpaBHa  OpraHusaums  ny6nukysa  ,,Global
Nicotine Reduction Strategy” [10]. MNMpegnonara ce,
ye EBEHTYa/IHOTO HWKOTMHOBO CbAbpXaHue B
cyxus TIOTIOH < 0,4 mg/g Le nma etheKT, KakTo 3a
HamansBaHe Ha 3aBUCMMOCTTa, Taka W 3a
npefoTepaTABaHe Ha npucTpacTasaHeTo. OTunTa Ce
obaye, 4ye /mncBaT  HeoGOPUMM  Hay4HU
[OKa3aTe/ICTBa, KakKTO 3a egieKTa OT CHWKasaHe
CTOMHOCTUTE Ha HUKOTUHA B CyXUA THOTIOH BbpXY
TIOTIOHOMYLUEHETO, Taka W 3a [elCTBUTEIHOTO
KO/IMYECTBO HWUKOTUH, MPEMUHABALLO OT THOTHOHA B
TIOTIOHEBUA  AuM.  13n10)KeHOTO  060CHOBaBa
Heobxo4MMOCTTa OT MPOBEXJaHe Ha HaCTOALLOTO
nscnensaHe.

Llen: WscnegBaHe npeMMHaBaHETO Ha
HUKOTVH OT TIOTIOHA B TIOTIOHEBUS UM NpW
6bArapckn OPUEHTASICKU THOTHOHM.

2. MaTtepuan 1 metoam

M3cnefBaHn ca OpPWEHTANCKU THOTHOHW OT
exotun ,,Kpymosrpag” (coptose Kpymosrpag 90 u
Kpymosrpag 58), ,[lnoBaue - YctuHa” (copT
Mnosaue 7) n ,,M3T04eH BankaH” (copT EneHckm
817), npoussegeHn 2018 rogvHa B palioHWTe Ha
Hespokon (mogpaitoH ,9ka”) wn [Masapmkuk
(nopgpaiioH ,,Pogoncka sika”/MukpopaiioH Kosapcko

- ONUTHO nofe Ha WHCTUTYT no THOTHOHA U
TIOTIOHEBUTE  U3[4eNns). YCNOBHO MpobuTe ca
0003HaYEeHW, KaTo:

Mpo6a Ne 1 - copt Kpymosrpag 90 oT pailoH
Hespokon (M1KpopainoH TyXoBuLLE);
Mpo6a Ne 2 - copt Kpymosrpag 90 oT paioH
Hespokon (MyKpopainoH AbnaHnua);
Mpo6a Ne 3 - copt Kpymosrpag 90 oT paioH

MasapoxuK;
Mpo6a Ne 4 - copt KpymoBrpag 58 oT paiioH
MasapoxuK;
Mpo6a Ne 5 - copt lMnosaMe 7 OT paiioH
MasapoxuK;
Mpo6a Ne 6 - copT EneHckn 817 oOT paitoH
MasapoKuK.
MpobuTte ca popmupaHn Ha 6a3a matepuan
OT ropHu Geputbm ( Il malika, koBanama, yu),
okauectBeHn kato | knaca. THOTIOHWUTE ca

NpeuusnpaHn 3a MojyyaBaHe Ha  €AHOTUIHM
npeacTaBuUTENHU NPOGM 3a U3C/EABaHE.

O6GeKkTUTe Ca aHaM3MpaHW MO CNefHUTE
rnokasatenu:

XVMMUYeH cbCTaB Ha THoTHoHa (%): 06wm
ankanoman (Kato HUKOTUH) - 1SO15152:2003 [11];
peayumpatym 3axapu - 1ISO 15154:2003 [12]; obuy
asotr - BAC 15836-88 [13]; MuHepaneH CbCTaB
(nenen) - 1ISO 2817:1999 [14].

XVMUYeH CbCTaB Ha THOTHOHEBUSA QUM:
HukoTunH (mg/cig) - 1ISO 10315:2000 [15]; KatpaH
(mg/cig) - 1ISO 4387:2000 [16], 1ISO 10362-2:1994
[17] wn ISO 3308:2000 [18]; BwvrnepopeH
MoHookeug (mg/cig) - 1SO 8454:2007 [19].

C npenBapuTenIHO M34MCNeHa ONTUMaHa
Maca 3a KOHKpeTHata npoba ca wu3paboTeHu
nabopaTopHW uMrapn 3a n3cnefsaHe Ha THOTHOHEBUS
OUM. 3non3BaHn ca efHW U CblUWM TUN3UM CbC
CPeLHOaPUTMETUYHN  CTOMHOCTM CHLOTBETHO 3a
Ob/KUHa - 83,88 mm; Bb34YXOMPOMNYCKAMBOCT Ha
uurapeHara xaptusa - 45,90 CU; guametsp - 8,15
mm; Ob/KUHA Ha MyHAulyka - 24,60 mm.
MallVHHOTO nponyLuBaHe e N3BbLPLLEHO Ha Lurapu
6e3 gunTbpeH oTpsA3bK. OnpefeneHa e macara Ha
n3ropenus TOTIOH (g) 3a BCsKa Npoba, cnej KoeTo e
N3YNC/IEHO CbAbPXAHMETO Ha HWKOTUH B AuMMa B
mg/g wu3ropsn TIOTIOH. Ha Tasn 6asa ¥ upes
NpPensyncnfiBaHe CbObPKAHWETO Ha HUKOTUH B
TIOTIOHA B Mg € OnpefenieHo MPOLUEHTHOTO
npemMviHaBaHe Ha HWKOTMHA OT THOTHOHEBUSA NINCT B
anma.

3. PeaynTatu n o6cbxaaHe

Pesyntatute 3a u3cnefBaHUTE TIOTHOHM MO
OCHOBHM XVMMWYHW MOKasaTenu ca rokasaHu Ha
twur. 1.
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®dur. 1. OCHOBHU XMMWUYHM NOKa3aTeNM OT CbCTasa Ha U3cnefsaHNTe THOTOHA

C Hali-BUCOKO HWKOTUHOBO CbAbpXKaHue e
npo6ba Ne 6 (1,67 %), cnegsaHa oT npoba Ne 4
(1,45%) wn npoba Ne 1 (1,28%). OctaHanute
n3cneaBaHn Npoodu ca ¢ Mo-HUCKO Y HECHLLECTBEHO
OT/IMYaBaW0 Ce CbAbpXKaHWe Ha  HUKOTUH.
CbbpKaHMeTO Ha peayumpalLy 3axapu ce U3MeHs
B CPaBHUTE/IHO LWIMPOK Amnanas3oH - ot 11,00 % npwu
npo6a Ne 1 go 23,70 % npu npoba Ne 5. Cube
CTOMHOCTW NO-6/1M3KM A0 BMCOKaTa ca npoba Ne 2
(22,00 %) n npoba Ne 3 (19,80 %). Mpoba Ne 4 n
npo6a Ne 6 ca C MO-HUCKO, MHOIO 6AN3KO
CbAbpXaHWe Ha 3axapu. BapvpaHeTo Ha o6Wws

a30T € B CPaBHUTENIHO TeCHW rpaHuum - ot 1,40 %
npu npoba Ne 3 o 1,89 % npu npoba Ne 1. Cbe
CbAbpXKaHue Ha 06y a30T MHOro 6/aM3Ko 4O ToBa
Ha npoba Ne 3 e npoba Ne 5, pecn. fo ToBa Ha
npo6a Ne 1 - npo6a Ne 6. OcTaHanUTe CpaBHABaHM
npobu ca C MeXAUHHW CTOMHOCTM MO TO3M
rnokasartesl. o OTHOLLUEHME Ha MUHepa/IHUA CbCTaB
MeXay wu3cnefBaHuTe npobu He ce KOHcTatupar
CbLLECTBEHN pa3nNyns.

Ha dwr. 2 ca npesctaseHn pesyntatute 3a
CbAbpXKaHWe Ha HUKOTWH, KaTpaH W BbrepofeH
mMoHookcuz (CO) B THOTHOHEBUS AUM.

e e L T B ]
I i)

)

)

XuMHYeH ChCTaB Ha AHMa

ORI N0
[ Lo T Yoo Yo [ o Yo o Yo Lo}
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1

[IpoGa IIpoGa|Ilpoda Hpoﬁa'l'[poﬁa 'Hpo.ﬁa

-

Nol. | Ne2. | Ne3. | No4. | Ne5. | Ne6.
® HukotuH, mg/cig| 0,30 | 0,46 | 048 | 128 | 0,03 | 1.44
‘® Karpan, mg/cig | 14,98 118,14 | 17,84 116,94 | 14,00 16,89
m CO, mg/cig 6.40 @ 890 | 9,55 | 11,80 | 11,70 | 11,70

Dur. 2. OCHOBHY XUMUYHW XapaKTepUCTUKN OT CbCTasa Ha Auma npu
n3cneBaHNTe T TIOHM
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C Hali-BUCOKO CbAbpXKaHve Ha HUKOTWH B
Auma e npoba Ne 6 (1,44 mg/cig), cnegsaHa oOT
npo6a Ne 4 (1,28 mg/cig). MocoyeHnTe aBe nNpobu
Ce XapaKTepusmnpar 1 ¢ Hain-BUCOKMN CbAbpXKaHWS Ha
HUKOTWH B TIOTIOHA. IMpu npoba Ne 1 gaHHMTe 3a
CbAbpXaHWe Ha HUKOTWH B THOTIOHA U THOTIOHEBUS
OMM  He noKasBaT aHalorMyHa TeHAeHuus, a
MMEHHO: TOBa e npobara CbC CPaBHWUTENIHO B1COKO
CbAbpXaHWe Ha HUKOTWH B THOTIOHA - 1,28 % u
MHOr0 6/IM3K0 [0 Hail-HMCKaTa OT4eTeHa CTOMHOCT
38 HUKOTVH B Auma - 0,30 mg/cig. MNpn MaLLIMHHOTO
MPOnyLUBaHe Ha Ta3un nNpoba e KOHCTaT!paHa MHOro
cnaba ropsemMocT, KOeTO JIOfTMYHO €  [Jano
OTPaXeHVWe BbpXy OT4YeTeHaTa CTOMHOCT 3a
HUKOTUH B AuMma. VHTepec npeacTaBnssar u
pesyntatute 3a npoba Ne 2, npu  KoATO
CbbPXKaHNeTo Ha HUKOTUH B THOTHOHA € 0,36 %, a
pecn. B. aumma - 0,46 mg/cig. C Hali-HUCKO
CbAbpXKaHWe Ha HUKOTKH B Auma e npoba Ne 5 (0,03
mg/cig), Npy KOATO HUKOTWHA B THOTIOHA € 0,45 %.
MonyyeHnTe pesynraTu NnoTBbPXAaBaT
HabnogeHns Ha apyru astopu [9], Ye He BUHaru
MO-BMCOKOTO CbAbpXKaHWE Ha HWUKOTMH B AuMa
CbOTBETCTBA Ha MO-BUCOKO CbAbpXaHWe Ha CbLus
B TIOTIOHA. BepodTHa npuuMHa 3a MoslyyeHuTe
pasiMumMa e BAWAHWETO Ha pPas/IyHU  (hakTopu
BbpPXY MexaHu3Ma Ha MNUPONUTUYHUTE MPOLECH.
Mpoba Ne 3 wumMa MeXAWHHA CTOWHOCT Mo

OTHOLLEHVE CbAbPXKAHMETO Ha HWKOTWH, KakTo B
TIOTIOHa, Taka M B Auma. Ha 6as3a aHanm3a Ha
pesynTaTuTe Ce KOHCTaTupa, Ye npobm ¢ NeNe 3, 4 u
6 ca C N0-BMCOKYM CTOMHOCTY Ha HUKOTWH B TIOTHOHA
M NO-BUCOKN CTOMHOCTW Ha Cbluus B Auma. Mpu
oCTaHa/IMTe n3cnefsaHy Npoby HAMa OCHOBaHWeE 3a
NoLO6HO TBbPAEHME.

Haii-B1COKM CTOMHOCTU 3a CbAbpXaHue Ha
KaTpaH ce otuuTat npu npoba Ne 2 (18,14 mg/cig)
n npo6a Ne 3 (17,84 mg/cig). Mpu npobu ¢ NeNe 4
(16,94 mgl/cig) n 6 (16,89 mgl/cig) He ce
KOHTpaTMpaT CbLECTBEHN Pa3NNUMsA NO OTHOLLEHMEe
Ha TO3M nokasaTen. Mpoba Ne 5 e ¢ Hali-HUCKO
CbAbpXXaHWe Ha KatpaH B guma (14,00 mg/cig). Mo
OTHOLLUEHWe Ha TO3W nokasaten npoba Ne 1 cbe
CTOWHOCT no-6/1M3Ka 0 H1CKaTa.

Brcokn n MHOro 61M3KM CTOMHOCTW 3a
BbIN1EPOHMA MOHOOKCUS, Ce OTYMTaT Mpu npobu ¢
NeNe 4 (11,80 mg/cig), 5 (11,70 mg/cig) n 6 (11,70
mg/cig), cneasaHu ot npoba Ne 3 (9,55 mg/cig) un
Ne 2 (8,90 mg/cig). C Hail-HMCKa CTOMHOCT MO
OTHOLLUEHWE Ha BbLINIEPOAHMA MOHOOKCUZ e npoba
Ne 1 (6,40 mg/cig).

Pesyntatute 3a NPOLEHTHOTO NpeM1HaBaHe
Ha HVWKOTMHA OT TIOTIOHA B TIOTHOHEBMS UM ca
npeacTaseHn Ha gur. 3.

10,61

IIpoda IIpoda IIpoba
Ne 1. Ne 2. Ne 3.

IIpo6a IIpoba IlpobGa
No 4, No 5. No 6.

IIpemMuHaBaHe Ha HUKOTHHA OT TIOTIOHA B JIHMa, %o

®ur. 3. NpoLeHTHO NpeM1HaBaHe Ha HUKOTUHA OT THOTHOHEBMA IMCT B guma

MpeacTaBeHUTe AaHHW Ha (ur. 3. nokassar
BapvpaHe B LMPOK AmanasoH - ot 0,77 % npu
npo6a Ne 5 no 14,31 % npu npo6a Ne 2. CsC
CTOMHOCTM Ha MpOLeHTa Ha MpeMuHaBaHe Mo-
6/11M3KM A0 HUCKaTa ca npobu ¢ NeNe 1 (3,22 %) u 3
(7,72 %) wn pecn. cbC CTOMHOCTM MO-6/M3KN [0
BMCOKaTa, 6e3 CbLUeCTBEHA pasvka Mexgay TaX -
npo6bu ¢ NeNe 4 (10,61 %) n 6 (10,31 %). Mpwn
npob6a Ne 5 KO/MYeCTBOTO MPeMUHAN HUKOTWUH OT

TIOTIOHEBMA NIUCT B AMMa e Haii-mManko. Tosa e
npo6ata CbC CpefHO ChAbpXKaHWe Ha HUKOTUH, 06LL,
a30T W Menes, U BUCOKO Ha 3axapy B THOTIOHA, CbC
cnegn OT HWKOTWUH B [AMMA, C HaW-HWUCKO
CbbpXaHWe Ha KatpaH W MHOro 61M3Ko [0
OTYEeTEHOTO Hai-BMCOKO Ha CO. Mpwu npoba Ne 2
KO/IMYeCTBOTO MNPEMUHANT HUKOTUH OT THOTIOHA B
AvMa e Haii-ronamo. OT cpaBHsBaHUTe O06EKTW,
TOBa € npobata C HaW-HUCKM  CTOMHOCTM 3a
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HUKoTUH (0,36 %) 1 nenen (10,20 %), cbC cpeaHa
CTOMHOCT Ha 06u, a3oT (1,64 %) n cpaBHUTENHO
BMCOKa Ha 3axapu (22,00 %) B TroTIOHa. Chbluyarta
npoba e C Hali-BUCOKO CbAbpXKaHWe Ha KartpaH
(18,14 mg/cig) n cpegHo Ha CO (8,90 mg/cig) B
anma.

WHTepec npefctaBnsBa [fa Ce CPaBHAT
nokasate/inTe 0T XMMWYHMS CbCTaB Ha THOTHOHA U
anva Ha npobm ¢ NeNe 4 u 6, npu KouTo ca
M34YNCNIEHN MHOMO 6/IM3KN CTOMHOCTU Ha MPOLeHTa
Ha npemuHaBaHe. Mpoba Ne 4 e CbC CPaBHUTESTHO
BMCOKO CbAbpXKaHWE Ha HUKOTUH B THOTIOHA
(1,45%) n cpenHo Ha 3axapu (15,30%), obuy, asoT
(1,68%) n nenen (12,63%). MNMpo6a Ne 6 e C Hail-
BUCOKO CbAbpKaHue Ha HUKOTUH (1,67 %), cpefHo
Ha 3axapw (14,10 %) v nenen (11,86%), n BUCOKO
Ha o6u, as3oT (1,83%). [aHHUTE 3a XUMWUYHWTE
nokasate/iM OT CbCTaBa Ha TIOTIOHA NpuW [BeTe
npoby He MOKas3BaT CbLECTBEHM  Pa3NNUnS.
AHanormyHa TeHAeHUMA Cce KOoHcTatMpa u Mo
OTHOLLIEHME CbAbPXKaHWETO Ha KatpaH 1 CO B guma
Ha [BeTe Mpobu, T.e. NO Te3n nokasaTtenn Te ca
MHOro 6nmsku. Mpoba Ne 1, KosATo e ¢ 3,22 %
npeMMHaBaHe Ha HWKOTWMHA OT TIOTHOHA B AuMa e
CbC CPaBHUTE/IHO BWMCOKA CTOMHOCT 3a HUKOTWUH
(1,28 %), ¢ Hain-HMCcKa Ha 3axapu (11,00%) v ¢ Hawi-
BMCOKM CTOMHOCTM 3a 06Ly a30T (1,89 %) n nenen
(14,30%). CbLaTa npoba e CbC CPABHUTENTHO HINCKA
CTOMHOCT Ha KatpaH (14,98 mg/cig) u ¢ Hali-H1CKa
Ha CO (6,40 mg/cig) B anma. Mpoba Ne 3, npwu
KOATO MNpeMuHaBaHeTo e 7,72 % e CcbC cpeaHo

N

t

HukoTiH B JHMa, mg/g
] _Q ok, Bk
=N R R o N7

=
=

0.2

3,60 4,50 7,50 12,80 14,50 16.70
HUKOTHH B TIOTIOHA, mg

CbAbpXKaHMe Ha HuKoTUH (0,75%) wn nenen
(11,54%), cpaBHMTENHO BWUCOKO Ha  3axapu
(19,80%) 1 Haii-HMCKO Ha 06y a3oT (1,40%). Tasm
npo6a e CbC CPaBHUTENHO BMCOKO CbAbpPXKaHWE Ha
KaTpaH (17,84 mg/cig) n cpegHo Ha CO - (9,55
mg/cig).

Ha 6a3a W3BbLPLUEHOTO CpaBHEHME MO
XMMWYEH CbCTaB Ce KOHCTaTMpa, 4Ye npobu c
6/IM3KN  XUMUYHM NOKasaTenn OT CbCTaBa Ha
TIOTIOHA W OUMMa, UMaT O/M3KM CTOMHOCTM Ha
MpoueHTa Ha  MNpeMuHaBaHe.  Pasrnexgariku
JaHHWUTE 3a NpPeMUHaBaHe Ha HMKOTKHA OT THOTIOHA
B AMMa MO COPTOBE W paioHW OTYETIMBO Ce
KOHCTaTMpa /Mncata Ha €eAHOMOCOYHOCT  Ha
cblymte. onyyeHnTe pe3yntaTv MokasgaT, Ye:
NPEMUHABAHETO € Pa3/INYHO MpPY TIOTIOHU OT eAuH
COPT, NPOM3BEAEHN B €4MH N Cbl, palioH; MHOro
6/M3KO NpU pasfiMyHU COPTOBE OT efuH palioH;
Pa3/IMYHO, KaKTO MNPV pasIMyHM COPTOBE OT eAWH
paiioH, Taka U Npu efuH N CbLL COPT OT pas/INYHK
panoHu.

Upes 13non3BaHe Ha Pas/IM4yHN TECTOBE OT
nporpamata STATISTIKA ce n3BbpLIN MPOBEpPKa
3a YCTaHOBABaHe Ha OnpefefieHa 3aBUCMMOCT
MeXAy CbAbPKaHWETO Ha HUKOTUH B TIOTIOHA U B
AvMa Ha 6asa nosyyeHWTe  pe3yntatM  3a
uscnefsaHuTe npobu. [Mony4yeHOTO PErpecroHHO
ypaBHeHWe 1 rpagmkarta 3a SIMHeiHa 3aBUCUMOCT
MeX[y HWKOTMHa B TIOTIOHA W B [uma ca
npescTaBeHW Ha qur. 4.

y = 0,2966x - 0,2377
R*=0,6807

= HUKOTHH B JI1IMa,
mg/g

—— Linear (HukoTHH B
auMma, mg/g)

dur. 4. 3aBUCUMOCT Me>KY CbAbp>KaHWeTO Ha HUKOTUH B TIOTIOHA 1 B Auma

KoeguueHTbT Ha Kopenauus e r=0,825.
Kakto ce BWKAa, KOEPULUMEHTLT e [LOCTaTbyHO
BMCOK, KOETO MMOKa3Ba ACHO M3paseHa 3aBUCUMOCT
MeXxnay Wu3cnefBaHUTe nokasatenu. Kopenauusrta
MeX[y HVUKOTMHA B TIOTHOHA M HUKOTWHA B AuMa e

MNoNoXWTenHa, Kato C HapaCTBaHE Ha HUKOTUHa B
THOTHOHa, HapacTBa U HUKOTWHa B AiMa.

4. NsBoan

MpoBeAeHOTO M3c/efBaHe JaBa OCHOBaHWe
Aa 6baT HanpaBeHW CneHUTe U3BOAN:
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MNpemMMHaBaHETO  Ha  HUKOTWMHA  OT
TIOTIOHEBMS /IMCT B AuMMa Mpu  Gbarapckute
OPUEHTA/ICKN TIOTHOHM € B CPaBHUTE/IHO LUMPOK
AvanasoH. [poUeHTLT Ha MpeMMHaBaHe Ha
HUKOTMH OT TIOTIOHA B AuMa uMa 6/IM3KM
CTOWHOCTM NpW TIOTIOHM C 6/IM3bK XUMUYEH CbCTaB.

He ce koHCTaTVpa eHOMOCOYHA TeHAEHL S
MpY NPeMVHaBaHETO Ha HWUKOTMHA OT TIOTIOHA B
[VIMa, KakTo Mpu efuH U Cbly COPT, Taka U npu
pasMyHM  copTOBe  ObArapCKy  OPUEHTAICKM
TIOTIOHW, TMPOW3BEAEHW B eAvH U Cbly W/uam
pasfIMYyHN paioHu.

YcTaHoBeHa e BNCOKa KOpenaTuneHa
3aBUCMMOCT MexXay HWKOTMHa B THTHOHA W
HUKOTWHa B AnMa.
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OPPORTUNITIES FOR LAND CONSOLIDATION
METHOD USING MACHINE LEARNING
CLUSTERING FOR CROPS EXEMPLIFIED BY
WINTER WHEAT, CORN AND SUNFLOWER

VESSELIN PANKOV

Institute of soil science, agrotechnologies and plant protection “Nikola Poushkarov”’,
Bulgaria
e-mail: vsp_tech@abv.bg

Abstract: Land consolidation is a difficult process. Many owners are reluctant to
reallocate their land. Consolidating land based on the physical and chemical properties of
the soil and the field rating of major groups of crops winter wheat, sunflower and corn that
can be used in crop rotation can serve as a better basis for planning, use of machines,
pesticides and fertilizers. Unsupervised methods of machine learning such as clustering
analysis are used. The soils with the highest field ratings (Alluvial soils and Chernozems)
in Oresh, Bulgaria in the Danubian plain are grouped. Soil with high salinity is assessed
also. An end result is the more sustainable grouping and management of resources and the
potential for decrease the soil degradation process.
Key words: land evaluation, field rating, machine learning, cluster, dendrogram

Bb3MOXXHOCTW 3A KOMACALMS HA
3EMUTE YPE3 U3MON3BAHE HA MALLMHHO
OBYUYEHWE KTbCTEPUPAHE HA MPUMEPA

HA 3VIMHA MWEHWUA, CTbHYOT NIEA U
LLAPEBIILLA

BECEJINH NMAHKOB

VIHCTWTYT N0 NO4YBO3HAHKE, arpoTEXHOMOMMN 1 3alMTa Ha pacTeHuaTa ,,Hukona Mywkapos*
e-mail: vsp_tech@abv.bg

Pestome: KomacauusTa KaTO TPyZAeH NPoLec MO>Ke fa BKIHYBA METOAM 3a MalIMHHO
00y4eHne KaTo Ce W3MOoM3BaT MOYBEHWN (PU3NKO-XMMUYHKM NapaMeTpu U ce Cb3gaBaT
KTbCTEPW Ha NpUMepa Ha 3UMHa MLUEHNLA, CTbHYOIES U LapeBnLa. 3eMUTe C Haii-BUCOKU
6anose (AnyBnanHMTe noysn M YepHozemnTe) B Opell, KAaKTO M 3aconeHMTe 3eMu ca
060co6eHn. TocTura ce yCTORYMBO pasBWTWE M HaMansBaHe Ha [erpajalnoHHUTe
npovuecu.

KntouoBm gymMun: OLEHKa Ha 3eMsATa, B0OHWTETEH 6a, MalMHHO 00yYeHMe, AeHAporpamm

1. Introduction introduction of land consolidation in CEE
has been supported by more than 50
international technical assistance projects

Land consolidation is a difficult process [1]. funded by international development
Many owners are reluctant to reallocate partners [2]. From 2017 to 2020, FAOQ is
their land. In the late 1990s, land supporting a first round of land
fragmentation and land consolidation re- consolidation projects in North Macedonia
appeared on the agenda, this time in the under the national programme through the
context of CEE where land reforms from EU funded project Mainstreaming of the
the beginning of transition in the 1990s had National Land Consolidation Programme
led to excessive land fragmentation and (MAINLAND) [2;3]. Consolidating land
small farm sizes in most of the countries not based on ownership, but based on the
[2]. From the early 1990s on, the physical and chemical properties of the soil
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and the field rating of major groups of crops
— winter wheat, sunflower, corn that can be
used in crop rotation can serve as a better
basis for planning, use of machines,
pesticides and fertilizers. An end result is
the more sustainable management or
resources and the potential for decrease the
soil degradation process. Previous methods
of land consolidation used in Bulgaria [4]
that were based on land categorization alone
based on 10 groups cannot provide the more
detailed view. Crops are mainly used in
crop rotation. Creating an index of all crops
with weights is not useful for that purpose.
Notwithstanding, land consolidation based
only on the physical and chemical
properties of the soil is very limited.
Although it can be a good basis for
mechanization and fertilizer use, it does not
account for the climate, which is in most of
the cases the most limiting factor; it does
not observe the effect microbiological
symbioses and does not take into account
the specific requirements of different crops.
2. Materials and methods

The soil resources in the area were studied in the large-
scale soil mapping with scale 1:10 000, conducted by
scientists of Nikola Pushkarov Institute of soil science,
agrotechnologies and plant protection in Bulgaria. In the
land of the village of Oresh there are 14 soil types, for
each are presented detailed soil characteristics, which are
related to the cultivation of winter wheat: soil texture
(contains soil texture of the plowed horizon with < 0,01
mm particle size in %, the soil texture of the soil under
the plowed horizon < 0,01 mm particle size in % [5],
humus horizon depth (cm), soil profile depth (cm), soil
reaction in H20 (pH in water extraction — measured
potentiometrically (WTW 720 pH meter)), texture
coefficient (which is the % clay content in the B horizon
divided by the % clay content in the A horizon with
particles < 0.001 mm [5], humus content was estimated
by the Turin method [6]. The correction coefficients such
as the level of erosion, level of accumulation, level of
stoniness, level of marshiness, salinity level and climatic
coefficient are presented according to officially accepted
by the Ministry of Agriculture and used in scientific
research “Methods for work on the agricultural land
cadaster in Bulgaria” [5]. A climatic factor is computed
using data from officially published by the Institute of
meteorology and hydrology reference books for Bulgaria
[7,8,9]. Oresh is located in the Danubian plane, there are
not big differences in altitude, climate and groundwater.

Land map of Cresh, Bulgaria
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Figure 1. Land map of Oresh

Main soils in the region are the Chernozems and
the Alluvial soils.

The data has been standardized. The analysis has been
done using Statgraphics Centurion version 16.02.4 and
ESRI ArcGIS 10.3.

P<0,01 | P<0,01 |HH |[SP St |[pH|{Hc | W |S|C

plClay |u depth | depth

content

%
Clay cm cm
% content
ID %

1 34 36 45 80 (0878|2579 62|60
2 28 30 35 55 | 08| 8 |27 | 60 |46 |47
3 33 27 25 40 |08|79|15| 52 37|39
4 31 32 45 70 1 76|20 74 | 56|56
5 28 24 15 25 | 0679|1441 [29]|29
6 17 16 20 25 [09|83|15| 34 [23|24
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7| 36 37 40 | 75 |1,1]69] 18] 80 |68]|66
8| 35 37 30 [ 75 [ 1|7 [16] 785961
9] 66 43 50 | 120 |07 [81[38] 8 |77
10| 65 60 | 150 | 180 | 087920 | 78 |68]66
| 33 40 90 | 200 [1,2[75] 15 86 |77|69
12| 33 40 90 | 250 [1,2[75[ 15 86 |77|69
13| 28 31 | 110 | 160 | 15(77] 21| 81 [72]62
4| 34 33 30 | 120 | 1 [83] 14| 78 |66(59

Table 1. Soil physical and chemical

characteristics

List of abbreviations:

P<0,01 pl - soil texture of the plowed horizon
with less than 0,01 mm particle size in %j;

P<0,01 u - soil texture of the soil under the
plowed horizon with less than 0,01 mm particle size in
%;

HH depth — humus horizon depth in cm;
SP soil profile depth in cm;

St- soil texture coefficient;

pH - soil reaction in H20;

Hc — humus content in %.

W-field rating for wheat

S-field rating for sunflower

C-field rating for corn

Agglomerative clustering works by grouping
individuals together into larger and larger groups on the
basis of the similarity between them. Given a population
of n individuals, n initial clusters are formed that each
contain one individual. Clusters are successively joined
in n—1 steps until all have been joined together into one
cluster. At any stage, the two clusters that are chosen to
be joined are those that are the closest according to some
distance or similarity metric, typically in the Euclidean
space [10].

In a taxonomic hierarchy, individuals belong to
groups at the lowest or most specific level of the
hierarchy [10]. The groups belong to more general
groups at the next hierarchic level, and so on until all

groups are united in a single, general group [11]. All the
soils form one group and then are divided in smaller
subgroups.

Hughes et al. [12] introduced the idea of end
points, which are the individuals laying at the extremes
of the attribute space. Hughes et al. (2014) developed a
method they called akromeson that identifies end points
and treats them as fixed centroids in a semi-supervised
fuzzy k-means cluster analysis [13].

The Nearest neighbor method, squared
Euclidean distance is applied as it is appropriate for soil
physical, chemical properties and the field rating that has
the requirements of the winter wheat, corn and
sunflower.

3. Results and discussion

Terron mapping is one method for creating non-
vegetation homogeneous zones specifically for
agricultural management and environmental assessment.
Previously, terrons were defined as areas similar in soil
and landscape. Climate is a key component in terron
delineation [14].

The climatic data for different crops and the soil
indicators gives a field rating according to the Bulgarian
land evaluation system algorithms [4].

Clustering is one of the most fundamental unsupervised
machine learning problems, whose goal is to separate the
data into clusters of similar data points [15].

Dendrogram
Nearest Neighbor Method,Squared Euclidean

25 3
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Figure 2. Dendrogram clustering of the
lands
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Centroids

Clus |Col_ [Col_ |Col_ |Col_ [Col_6|Col_ [Col |Col_ [Col_ | Col_
ter |2 3 4 5 7 8 |9 10 11

1 35,7 (34,7 |55,3 (105, {0,957 (7,74 |1,9 |65,3 (53,3 |51,0
857 (143 |571 |357 |143 (286 |5 |571 (571

Cluster results of land
characteristics

Table 2.

Icicle Plot
Clustering Method: Nearest Neighbor (Single Linkage)
Distance Metric: Squared Euclidean

Nunber of Custers

11111

Label Row  12345678901234

a 1 XOOXXXXXX
XOXXXXXX

d 4 XOOXXXXXX
XOOKXKXXX

b 2 XOOXXXXXX
XOOXXXXX

g 7 XOOXXIXKXKXKX
XOOOXIIIXIXKXKX

h 8 XOOXXIXKXKXKXX
XXXXXX

c 3 XOOXXXXXXX
HOOXXXXXXX

e 5 XOOXXXXXXX
XXXXXX

f 6 XXXXXX
XXXX

n 14 XXXX
XXX

k 11 XOOXXXXXHXXX
XOOKKXXXXXXX

| 12 XOOXXXXXXKXXX
XXXXX

m 13 XXXXX
XX

j 10 XX
X

[ 9 X

Table 3. Icicle plot of lands in the research

The dendrogram shows the result of the machine learning
method. Soils are grouped in smaller subgroups. The
squared Euclidean distance and the single linkage are
used. The icicle plot is also a presentation of the result in
tabular form. The centroids are also presented in numeric
form.

As it is seen in the figure, the land code i with the most
salinity is better analyzed with machine learning
clustering than the usual physical and chemical analyses.
Although the land has appropriate clay content, the pH is
high and also there is salinity. It is not suitable. Land

code b also has a high pH that contributes to the grouping
with a value of 8 like lands with code f and n with pH of
value 8.3. Land f also has a low clay content. The lands
with the highest field ratings for winter wheat k and m
(Alluvial soils), g and h are detected and grouped by the
method. The lands with relatively high ratings a and d are
also grouped and can be used for land consolidation.

4, Conclusion

Machine learning that combines major soil
indicators with crop field rating can give a much better
opportunities for decision makers in application of land
consolidation which has implications about
mechanization, the appropriate use of fertilizers, and the
selection of crops for crop rotation. The cluster analysis
can be used for crop rotation for several crops. The land
is suitable for groups of crops. Lands suitable in Oresh
for sunflower, corn and winter wheat are the Alluvial
soils. It can be used for better adaptation to the global
market demand and contribute to the more sustainable
management reducing the soil degradation processes
such as the erosion, compaction, acidification,
salinization.
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PROXIMITY OF SOIL PROPERTIES IN
MOUNTAINOUS LAND IN KYUSTENDIL
REGION, BULGARIA
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Abstract: Laboratory analysis of soil data are most useful when they are combined with
the exact locations with latitudes, longitudes and altitudes where they are taken. The
proximity maps of the soil reaction, soil texture and organic content can be used to
determine the locations of soils with similar characteristics. Voronoi maps with Theissen
polygons of major soil physical and chemical properties: clay content, soil organic
content, soil reaction and total depth are presented. This can be used for advisory
purposes and tracking of the soil processes.

Key words: land evaluation, soil, humus, pH, clay content, total depth

B/IN3OCT HATIOUBEHUTE CBO@CTBA B
NMPEXOAEH MNJTAHNHCKN PANOH B

KIKOCTEHAWJICKA OBJTACT
BECE/IVIH MAHKOB

MHCTUTYT N0 NOYBO3HAHME, arpoTEeXHOMOMNM ¥ 3alluMTa Ha pacTeHuaTa ,,Hukona Mywkapos*

e-mail: vsp_tech@abv.bg

Pestome: TMocTwura ce nokamsupaHe Ha NnabopaTopHW LaHHW 3a Ha NO4YBM C MOJ0OHU
XapakTepucTUKN — MO MeXaHWyeH CbCTas, OPraHWyHO BELLECTBO, peakuus, nouvseHa
MowHocT. [lpeacTaseHa e JeCKpunTuBHA  cTaTUCTUKA.  [lokasaHum  ca
3aKOHOMEPHOCTUTE Ha MPEXOAHWTe 30HWM BepuKanHaTa U XOpU3OHTAaNHa 30HAHOCT
CBbP3aHM C NNAHUHCKUTE TepuTopuM Ha npumepa Ha rpasg Puna u ceno CMoueBo
KiocTeHauncka obnacT.

KnouoBn gymu: oueHKa Ha 3emATa, noysa, XyMyc, MeXaHW4yeH CbCTaB, MOLHOCT Ha

noysarta

1. Introduction

Analyzing the soil based in mountaineous regions
has to be done in a holistic approach as the soil is a
provider of ecosystem services [1 adapted from 2],
a very slowly renewable, practically non-renewable
resource [3]. A more systematic, holistic approach
that combines physical, chemical properties and
their geospatial distribution can give a more
complete understanding.

2. Materials and methods

There are several major indicators of the
soil. Slowly changing and of high importance is the
soil texture. The humus content is directly
associated with the organic carbon and provides for
the fertility of soil. The soil reaction is related the
growth of crops and the soil cation exchange
capacity and soil as a buffer.

Rila and Smochevo are located in
Kyustendil reguion. The area of Rila is 58.156 km2
and the area of Smochevo is 23.264 km2 according
to [4]. The total area is 81.42 km2. The data is
rounded to two decimal places. They are located in
mountaineous region with altitude range between
500-699 m [4] above sea level. Smochevo is located
to the northwest to Rila. Rila is close to the road to
the famous Bulgarian Rila Monastery.

There are sixteen soil samples taken at
different locations and then they are analyzed at the
Institute of soil science, agrotechnologies and plant
protection “Nikola Poushkarov” in Bulgaria. The
upper horizons of the soil are presented. The soil
texture is analyzed according to Kachinky [5]
particle size less than 0.01 mm, the humus content
according to Turin method [6] and the soil pH is
soil reaction in KCI. The upper horizon is used as it
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is most useful for crops. The total depth is measured
incm.

Descriptive statistics of the soil properties is
presented.

Vornonoi diagrams are used for analyzing
data from NASA’s Soil Moisture Active Passive
(SMAP) satellite for uscaling soil moisture data and
to estimate error when comparing with retrievals of
satellite soil moisture measurements [7] and it is the
default upscaling approach [8]. Voronoi diagrams
are used to identify the area most associated with
the underlying Real-time In Situ Soil Monitoring
for Agriculture (RISMA) station [9] and has good
performance as a method compared with soil-
weighted methods and land surface models [9] for
soil moisture. Voronoi maps are also used for
digital soil mapping and spatial characteristics
analyses of heavy metals in roadside soils [10].
Voronoi maps are also used for soil classification
[11].

Voronoi cells were calculated using the
Thiessen polygons and subsequently clipped to the
extension of the map of Rila and Smochevo. They
describe the geospatial locations of soil parameters
with high, medum and low values in the area of
research.

The software used is ESRI ArcMap 10.3,
Statgraphics Centurion 18.1.01 and Google Earth
Pro 7.1.8.3036.

3. Results and discussion

Five georeferenced maps of Rila and
Smochevo, Kyustendil region in UTM35N are
presented. Sixteen soil differences are analyzed.
Soil profiles with number 2, 3, 7 and 16 are located
in Smochevo whereas in the larger polygon of Rila
town are located the rest with numbers 1, 4, 5, 6, 8,
9,10, 11, 12, 13, 14 and 15.

C GOO ZCC 2400 2500 420D
time g — —

Figure 1. Soil profile locations by
number of Rila and Smochevo,
Kyustendil region, Bulgaria.

The topographic map indicates the elevation and the
location of the rivers, roads, towns and village. This
is a rugged terrain and soil diversity can be
expected.

The descriptive statistics of the properties is
presented in the following table:

Summary Statistics

Clay pHin KClI |Humus |Total

(<0.01 (%) depth

mm ) (cm)
Count 16 16 16 16
Average 18,3562 |4,28125 1,69 60,625
Standard 9,16893 |0,305982 [1,50467 (41,5016
deviation
Coeff. of 49,9499%|7,14703% |89,0339%68,4563%
variation
Minimum 5,4 3,8 0,33 12,0
Maximum 35,1 4.9 5,12 145,0
Range 29,7 1,1 4,79 133,0
Stnd. 0,606311 (1,13833 |1,89918 |1,47493
skewness
Stnd. -0,88833 |0,0751615(0,199839 (-0,143513
kurtosis
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Table 1. Descriptive statistics of Rila and

Smochevo village soils

There is comparable dissimilarity between the
properties of the soil situated in the agricultural
lands of Rila and Smochevo village. Standardized
values of skewness and kurtosis are inside the range
of +2 and -2 so there are no significant departures
from normal distribution. There is considerable
difference in the parameters due to the mountainous
region

The Voronoi map of the clay content, soil reaction,
humus and total depth are presented below.

M ECAF F 4D 2G00 4R00

- — — ]

Figure 2. Voronoi map of clay content,
Rila and Smochevo village

The areas with the highest clay content are
in the most northern parts and in small locations on
the southwestern and southeastern parts. These are
soils with number 16 (891 m above sea level), 2
(576 m above sea level) and 10 (1588 m elevation).
Number 10 is located on an eastern hill and is
protected from erosion. The lowest is in the center
near profile number 11. It is located on a western
hill that is steep in high altitude (1112 m above sea
level) and has high susceptibility to wind erosion.
These are sandy soils.

O GO Z0C 2400 3400 4300
o e sl

Figure 3. Voronoi map of soil reaction
in KCI, Rila and Smochevo village

This is a mountainous region and the acidic
soils predominate. With the lowest acidity are
number 11 (3.8) and number 7 (3.9). There are no
soils with basic soil reaction in the area of research.
Profile number 8 is situated in a forest and has the
highest pH 4.9 due to the cover. This is very
significant for agriculture. It should be noted that
the pH is calculated in KCI so the pH in aqueous
solution values are usually higher.
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Figure 4. Voronoi map of humus
content, Rila and Smochevo village,

Number 10 that has a high elevation as described
earlier (over 1500 m) in the paper also has high
humus content of 5.12 %. This is expected because
at high altitudes and freezing temperatures the
decomposition and mineralization of organic matter
have a decreased velocity. In proximity to it number
13 (1518 m elevation) and 12 (1344 m elevation)
have a high humus content - 4.15% and 3.54%
respectively. Soils in the center have low humus
content and are in agricultural lands. The
anthropogenic activity may have influence.

O GO Z0C 2400 3400 4300
o e sl

Figure 5. Voronoi map of total depth,
Rila Smochevo

Soil that does not have extreme values compared
with other soils is number 16 in the north. It is
relatively deep 65 cm compared to other soils, with
moderate clay content, medium humus content and
not very acidic. Number 10 is also very deep (145
cm total depth) due to its location. Shallow soils are
number 11 and 8. Number 2 and 3 have a medium
depth level.
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Figure 6. Satellite map, Rila Smochevio
Source: Google Earth Pro (2019)

The satellite map [12] shows the relative locations
of the profiles and complements the topographic
map. As it is seen, there are not many areas that
have well developed soils in that region as it
consists of rocky terrain with high elevation.

4. Conclusion

The dissimilarities of the soil profile
indicate the different velocity of soil formation
processes, the different relief, climate and
anthropogenic activity. Mountainous regions are not
extensively studies as agricultural planes. Although
they are not very useful in productive way for
agriculture, they are very important as border zones
between different climates and can indicate fast
changes of the natural environment. The soils in the
area of research are very representative for these
processes.
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proximity maps of the soil reaction, soil texture and organic content can be used to
determine the locations of soils with similar characteristics. Voronoi maps with Theissen
polygons of major soil physical and chemical properties: clay content, soil organic
content, soil reaction and total depth are presented. This can be used for advisory
purposes and tracking of the soil processes.
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TEPOAPU 3A OTT IEXKOAHE HA OPUEHTAJICKU
THOTHOH N 1034 B TP CEJIA OT
FOIO3ATIAAHA BbJITAPUA — CKJTABE,
JTACKAPEBO U CITATOBO, BJTIAT OEBI PAACKW
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VIHCTUTYT No NOYBO3HAHME, arpoTEeXHONOrMY U 3aLliMTa Ha pacTeHusTa ,,Hukona MyLikapos*
e-mail: vsp_tech@abv.bg

Pe3stome: 3ouuTe B HOrosanagHaTa 4yacT Ha Buarapua okono CaHgaHcku, MenHuk,
MeTpuy ca TPagvUMOHHO M3BECTHWU C /03apCTBOTO U THTHHONPOU3BOACTBOTO.
MoTpebuTENMTE THPCAT NPOAYKTU, KOUTO Ca OT PErvoHW C YHUKaIHW MOUBEHU U
KMMMaTWUYHN XapaKTepPUCTUKW, KOUTO Ce KOHCymupaT 3aefHo. KombuHauusTa OT
GOHMTETHM OLEHKN Ha ABe OCHOBHW KynTypu B 16 nokauum — no3saTa v OpUeHTaICKus
TIOTIOH [aBa LEHHW Bb3MOXKHOCTW 3a OnpefeNsHe Ha ONTUMATHULLE oKauuK.
MpeAcTaBeHn ca KapTU U CTATUCTUKA, KOATO Ce BNUCBA B MOHATMETO Tepoap Ha
npumMepa Ha cenaTa Cknase, Jlackapeso n CnaToso.

KnouoBn gymu: OueHKa Ha 3emaTa, noysa, Xymyc ,pH, MexaHWyeH CbCcTas, /1034,
OpUEHTANCKN THOTIOH, Tepoap, MaLMHHO 06yyeHue

1. Introduction system then can be achieved a higher efficiency.
Consumers want unique conditions where Two crops the oriental tobacco and the grapevine
grapevines are grown [1]. Factors such as climate, are analyzed according their soil and climatic
soil, topography, grapevine cultivar, viticultural requirements.

practices and wine-making practices create
distinctive characteristics [2;3;4;5;6;7]. Only the
combination of soil and climatic factors can
contribute to the unique tastes. Analyzing only the
soil, only the climate or only the crop requirements
is insufficient. When the factors are analyzed as a

There are several important indicators of the
soil. It is viewed holistically as a provider of
ecosystem services [8]. Slowly changing and of
high importance is the soil texture. The humus
content is directly associated with the organic
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carbon and provides for the fertility of soil. The soil
reaction is related the growth of crops and the soil
cation exchange capacity and soil as a buffer.

The results for grapevine are slightly higher. This
indicates the whole region and the ranges and is
useful. For specific locations the maps are

] presented.
2. Materials and methods

There are sixteen soil samples taken at
different locations and then they are analyzed at the
Institute of soil science, agrotechnologies and plant
protection “Nikola Poushkarov” in Bulgaria. The
soil texture is analyzed according to Kachinky [9] o A
with particle size less than 0.01 mm, the humus & “m
content according to Turin method [10] and the soil ST e =49 i
pH is soil reaction in aqueous solution(pH in water PR . 1“2? :
extraction — measured potentiometrically (WTW R
720 pH meter)). The officially accepted by the s
Ministry of Agriculture and Forestry in Bulgaria :
“Methods for work on the agricultural land cadastre
in Bulgaria” is used [11]. This is a parametric rating
that uses quantitative score for determining the
optimal conditions for growing the crops. Dessert
grapevines and oriental tobacco are used in the
methods. The complex algorithm for land \lesymoeo
evaluation is uses conditions and machine learning
and is adapting the soil conditions to the crop hy
requirements. It contains clay content in different : RETh v, =
horizons (% less than 0,01 mm), depth of humus ;
horizon (cm), total soil depth (cm), soil reaction,
humus content (%), groundwater level (cm), level
of erosion, level of accumulation, level of stoniness,
level of marshiness, level of salinity, slope
(degrees), presense of hard rock above 30 cm
limiting the root growth, climate indicators such as
precipitation and temperature from officially
published climate reference books [12;13;14]

The software used is ESRI ArcMap 10.7 and
Statgraphics Centurion 18.1.01

Orientai'tobacco field rating

Figure 1. Figure 1. Field rating for
oriental tobacco, Sklave, Laskarevo,
Spatovo

The central south and the regions to the
northwest of Sklave village are most suitable for
growing oriental tobacco. Overall, combined with
climatic characteristics the region has a medium to
high suitability for growing tobacco. There are
certain locations that have low ratings and they are
with low suitability and should be avoided. They
are soils in the western part such as numbers 2 and
13 with 52 and 53 ratings. Number 9 and number 4
have similar ratings. They are located in the

3. Results and discussion

Two georeferenced maps of the neighboring
villages Sklave, Laskarevo and Spatovo in UTM
35N coordinate system are presented. Sixteen soil
differences are analyzed.

Summary Statistics

Tobacco Grapevine northeastern part. The lowest rating is number 5 in
Count 16 16 the center north. It has carbonates in lower horizons
Average 68,3125  |76,1875 and a basic
Standard deviation 18,8422 23,3929
Coeff. of variation 27,5824% |30,7044%
Minimum 38,0 0
Maximum 96,0 95,0
Range 58,0 95,0

Table 1. Descriptive statistics of field ratings for
frowing grapevine and tobacco

The overall statistics indicate that the region has
medium to high suitability for growing the crops.
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Figure 2. Figure 2. Field rating for
grapevine, Sklave, Laskarevo,
Spatovo

The southwestern part of the region is the

most suitable for growing grapevines. These are
soils with numbers 11, 13 and 15 with 93, 92 and 98
field rating which is very suitable.
Number 9 has zero due to high level of erosion.
Number 7 are not developed soils with low depth
and organic content. The northern part is less
suitable.

4, Conclusion

There are different crops, but they can be
grouped according to the soil and climatic
conditions. Their end products are sold in the same
places and are consumed often together. A
combination of products from specific locations can
be achieved. These crops can create a microregion
where specific tastes occur. They can receive more
efficient farming according to the soil and climatic
difference. Furthermore, they can be used for trade
brands than combine locations and year of
production as unique products.
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BJINAHVE HA ®EL| BbPXY PABOTATA HA
ENNEKTPOEHEPT MNHATA CNCTEMA

AJIEKCAHABP AHIE/TIOB

ECO EAL
al_angelov_sc@abv.bg

Pestome: [MonMTukaTa 3a pasBATUE HA Bb3OOHOBAEMUTE EHEPTUIAHM U3 TOYHMLN
CTUMYyNMpa yBeNnyaBaHe Ha Aens UM B 0OLUMS eHeprieH MUKC. B foknaga e pasrnegaHo
0cobeHOCTMTe B paboTaTa Ha eneKTpoeHepruiiHaTa cucTema. [locodyeHn ca
nocneaMuuTe 0T paboTaTa Ha (POTOBONTANYHNTE LEHTPaNM BbpXy CUrypHOCTTAa Ha
paboTa Ha cucTemaTa.

KntouoBn fgymu: (POTOBONTAWYHA LEHTpana, CWUIYPHOCT Ha pa6oTa, cucTemu 3a
CbXpaHsiBaHe Ha eHeprus

INFLUENCE OF PV PLANT INTO THE
OPERATION OF THE ELECTRICAL SYSTEM

ALEKSANDAR ANGELOV

TSO EAD
al_angelov_sc@abv.bg

Abstract: The policy for development of renewable energy sources stimulates an increase
in their share in the energy mix. The report examines the peculiarities of the operation of
the electricity system. The consequences of the operation of photovoltaic power plants on

the safety of the system are indicated.

Key words: PV plant, security of work, Energy Storage System

1. BuBegeHune

YCTOIYMBOTO eHepruiiHo passuTue,
CBbP3aHO C HamasBaHETO Ha emucuuTe Ha
MapHYKOBM ra3oBe, € W3BeLeHO KaTo LeHTbp Ha
eHepruiiHata nonuTuka. . EnekTponpous3sofcTae-
HUTE LUeHTpaM U ToMnoguKaumm ca OCHOBEH
N3TOYHMK Ha CO,. M3non3BaHeTo Ha Bb30OHOBAEMM
eHepruiiHn n3touHnym (BEW) ce pasrnexpga kaTto
eflMH OT OCHOBHMWTE (hakTopW 3a MPeMUHaBaHE KbM
HWCKOBBI1IEPOAHN NKOHOMUKMN.

OuakBaHuaTa ca, 4e rnoseye OT
nonosuHata (57%) OT rno6asHOTO eeKTPUUECTBO
Wwe 6bae npoussexaaHo oT BEW, kato cnbH4YeBata
N BATbPHA eHeprusa Le ocurypsasat okono 15%
npe3 2050 r. [1,2].

PaboTata Ha (poToBonTanmyHute (PELL) 1
BATbPHU (BSEL)) 3aBMCM OT W3MEHEHWeTO Ha
KIMMaTUYHWUTE (DaKTOPU, KOUTO HAMAT MOCTOSIHEH
xapakTep. Mopaamn Tasn NpuynHa U CTOMHOCTUTE Ha
reHepupaHUTe OT TAX MOLUHOCTM Ca MPOMEH/NBU.
ToBa OkasBa B/WUAHME  BbPXY  LANOCTHOTO
ynpaBfieHWe Ha  efleKTpoeHepruitata  cuctema
(EEC).

OT pgpyra cTpaHa nonuMTMKata Ha
EBponeiicknsa cbto3 B 06/M1acTTa Ha ekosorusTa e
npoAbL/KaBallo yBennyaBaHe Ha fdena Ha BEW B
06LLMA eHEPIUEH MUKC.

2. Monntnka n Ha EBponeicKms cbios3 n
Bvnrapus B obnactta Ha BEU

B kpas Ha 2019 r. B mMcnaHckua cronuua
Magpng ce npoeege 25 — T1a  CBeToBHa
KOH(pepeHuus 3a knmmata Ha OOH - COP 25.

Hosarta cTpaterus Ha EBponeiickus cblo3 B
obnactta Ha ekonormata go 2050 r. ce Hapuya
EBponeiicka 3eneHa caenka. Ta 0TpassBa CTpeMexa
Ha EBpoma pga 6bAe MbPBMAT  KAMMATUYHO
HeyTpasieH KOHTWHEHT. Ta3n MnonuThKa BKNHOYBA
HAKOM  OT  CNefjHUTE  MepKu:  ambuLyMo3HO
HamansBaHe Ha eMUCUWUTE; WHBECTMPaHe B
aBaHrapiHvW uscnefBaHva ¥ MHOBauuW; Ora3BaHe
Ha ecTecTBeHata cpefga B Espona. NocTuraHeto Ha
3a/I0XKEHMTE B NJiaHa Lienu U3nNCKBaT AeNCTBUS BbB
BCUYKM CEKTOPWM Ha eBporelickata WKOHOMUKa,
KaTo: eHepreTunka, crpagm, UHAYCTpus 1 MOBUNHOCT

3].
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B buvarapus  WHTerpupaHus nnadH B
obnacTTa Ha eHepreTkaTta ¥ Kiumara npegswkia
KbM 2030 r. gensT eHepruata ot BEW B 6pyTHOTO
KpaliHo noTpebneHWe Ha eHeprus fga 6vae 25 %,
KaTo KbM MOMeHTa T4 € 16 %. B ob6nactta Ha
noTpebsieHVe Ha eNleKTpUYecka eHeprus ce ovaksa
B OTAeNHW nepuogm fJensT oT BEW pa pocTuUrHe
19 %, kaTo kbM 2030 r. ce o4yakea fa cnagHe Ao
17 %. Ovaksa ce kbM 2030 r. obLiaTa MHCTaMpaHa
MoLLHocT Ha PELL ga 6bae 1 320 MW 1 3a BAEL] -
970 MW [4].

3. CTpyKTypa Ha eneKTpoeHepruinHaTa
cuctema Ha bbunrapus

EHepruiiHnTe notpe6HOCTN Ha Bvarapus ce
Mokpueat OT paboTata Ha pasIMyHU  TWMOBe
enekTpoueHTpanu. ObLaTa MHCTaIMpaHa MOLLLHOCT
B EEC Ha bvarapus kem 31.12.2018 1. ce oueHsBa
Ha 12 493 MW, Kato pasnpefeneHeTo no TUMose
LleHTpann e nokasaHo B Ta6bnumua 1 [5,6].

Tabnnua 1. MIHCcTanmpaHa MOLWHOCT

Twvn mowHocT MW M3meHeHne | Oan, %
2018/2017, %

AEL| 2 000 0,0 16,0
TEL — nurHntn 4119 0,0 33,0
TELL - tephm 362 0,0 2.9
BbIIMLLA
TEL -ra3 983 74,4 7,9
BEL, 3204 0,0 25,6
BaEL, 701 0,0 5,6
PEL| 1046 0,0 8,4
ELJ Ha buomaca 77 0,0 0,6
o6wo 12 493 3,5 100,0

Mpy napanenHata pabota Ha LeHTpaiuTe
OT cucTemMaTa 3a BCAKa efIeKTpOoLeHTpana ce
yCTaHOBsIBA TaKbB PeXMM Ha paboTa, KOWTO Aa
CbOTBETCTBA Ha Hai-HWCKaTa CTOMHOCT  Ha
npou3BefeHaTa efIeKTPOeHeprus B cucremara.

O6woTo KOMNYecTBO npowv3eefeHa
efeKTpnyecka eHeprua B bouarapma 3a 2018 r. e
46 901 809 MWh, koeTo e ¢ 2.80 % noBeuye crpsamo
2017 r.. PasnpegeneHneTo Mo TUMOBe LEHTpaIN e
nokasaHo B Tabnuua 2 [5,6].

Tab6nmua 2. EnekTponponsBoacTBO

Twn mowHocT MWh 3meHeHne
2018/2017, %

AEL| 16 129 089 3,7

TEL| — 0610 22 304 049 -4,3
BEL], 5408 473 56,1
BaEL], 1345975 -11,2
DELL 1381749 -1,9
EL| Ha 6uomaca 332 474 -7,5
o6Lo 46 901 809 2,8

Ha &wur. 1 e npeactaBeHo [AA10BOTO
pasnpefeneHve Ha reHepauuaTa no  TWUMoBe
LeHTpa/M B Yaca Ha abCOMOTHUA MakCUMasieH
rofmiueH Toeap [7].

0.45%

0__0V

BAEI

u TEL] - ofmo
® BEI[
EB3El]

u OEL]

® EIl na Guomaca

®dur. 1. PasnpefeneHne Ha reHepaumaTa npu
abCconoTeH MakcMManeH Tosap

4. Pa3BUTME HA Bb30OHOBSEMUTE
eHepruiHn N3TouHMUM B Bbnrapus

Mpe3 2007 r. e npueT 3aKOH 3a eHepruata
OT Bb30OHOBSEMU W3TOYHMUM. Ype3 Hero ce
nocTassl HAYan0TO Ha PasBUTUETO Ha TO3W CEKTOp B
Bbnrapus. B Hero ca pedmHupaHyn ocobeHoCcTUTe
no  MpUCbeAUHABAHETO,  W3KYMyBaHeTO  Ha
npov3BefeHaTa eHeprus U HauMHa Ha ynpasfeHue
Ha Tesn LeHTpann.

Ha ®ur. 2 e npeicTaBeHO U3MEHEHNETO Ha
obLiaTa MHCTanMpa moLHocT Ha PEL, B Bvarapus,
MPOrHO3HO M peasiHo, 3a nepuoga 2006 — 2016 . [7,
8].

1200
1000 —+—[Iporuoaso
—&—Peamio
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/
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dur. 2. NHcTanmpaHy mowHocTu Ha PEL],

BnarogapeHne Ha  0bnekyeHusiTa B
npueTata HopmaTMBHa ypefba u BUCOKUTE npede-
peHUManHM  LUeHM 3a  U3KynyBaHe Ha EE,
npoussegeHa ot BEW, B Bbarapua ce Habnogasa
cepuroseH pbCcT B WHCTa/IMPaHeTo n
npucoeimHeHneto Ha PEL, n BgaEL kvm EEC.
Camo 3a fgee roguHu, 2011 r. n 2012 r., Te3m
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MOLLLHOCTK ca cboTBETHO 979 MW 3a ®EL, n 701
MW 3a BAEL|, KoM Kpas Ha 2019 r. nHcTanupaHuTe
MOLLHOCTK ca cboTBeTHO 1 068 MW 3a ®EL| n 704
MW 3a BSEL, [9].

PasnpefeneHneTo Ha UWHCTa/MpaHWTe B
buvarapua ®PEL, B 3aBMCMMOCT OT MOLLHOCTTa €
nokasaHo B Tabnuua 3 [9].

Tabnuua 3. PasnpegeneHve Ha PEL| no

MOLLHOCTMH
Jwnana3oH Ha MOLLHOCTHU bpoii ®EL|

nog 1 MW 1826

or 1 MW go 5 MW 222

o1 5 MW go 10 MW 19

o1 10 MW po 15 MW 3

ot 20 MW po 25 MW 2

oT 25 MW po 30 MW 1

Hag 50 MW 2

Mpe3 2012 r.c peweHne Ha [bpxaBHarTa
KOMUCMA 33 BOLHO W EHEepruiiHO perynupaHe
(OKEBP) ce BbBeXfar orpaHuyeHus  3a
npucbeamHsaBaHe Ha HoBu BEW o6ektn [10].
MpyyrHa 3a ToBa €, Ye Bbrapus e JoCTUrHaMA AN
Ha eHepruata oT BEW B 6pyTHOTO KpaiiHO
notpebneHve Ha eHeprus B cTpaHata oT 16,4 %
[11,12].

5. OcobeHocTn B paboTaTa Ha
eNIeKTpOeHeprunHaTa cuctema Ha
Bvnarapusa

Ha ®ur. 3 e nokasaHO W3MEHEHMETO Ha
MeceyHoTo notpebneHne Ha EE Ha Bwvarapusa 3a
2019 r. TlocoyeHn ca pealHO W3MEPEHUTE
CTOMHOCT, KaTo U AsnoBaTta YacT CnpsMO 00LL0TO
roguwHo notpebneHwue [13].
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dur. 3. [oanLHo noTpebneHne Ha
efleKTpuYecKa eHeprus Ha bbarapus 3a
2019r.

Ha ®ur. 4 e nokasaHO W3MEHEHMETO Ha
MEeCeyHoTo npomssoacTBo Ha EE oTr ®EL, B
buarapma 3a 2019 r. [llocoyeHn ca peasHO

M3MepeHnTe CTOMHOCT, Kato W Janosara 4acT
CNPAMO 06LL0TO rogULLIHO NPOM3BOACTBO [9].
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dur. 4. ToAWLWIHO NPOU3BOACTBO Ha

eneKkTpuyecka eHeprus oT ®ELL B
Bbnrapusa 3a 2019 r.

EnekTpuuyeckute LEHTpasM YyyactsaT no
pasMyeH HauvH B MNOKPUBAHETO HAa 30HUTE Ha
[leHOHOLHWTe ToBapu rpaguum. B ocHoBHaTa YacT
Ha TOBapoBWA rpapuk paboTAT  aTOMHUTE
ENEeKTPUYECKN  LEHTpanM, Kakto U BOAHO
enekTpuyeckn UeHTpaim  (BEL) ¢ npuHygeH
pexxuMm. KbMm T1ax cnagat BEL| Ha Tevalin Bogn 1
BEL|, Ha n3paBHeHW BOAW, KOraTto M3TOYBAHETO Ha
BOAMUTE OT M3paBHUTeNs (S30BKpa) € NOAUMHEHO Ha
M3NCKBaHWUATa 32  HamosBaHe.  TepMuUyHUTE
enekTpuyeckn  ueHTpaim  (TEL),  ocobeHo
KOHJeH3aLMoHHUTe, ca TpyAHO MaHeBpeHW. ToBa
Hanara Te Aja y4acTBart C TeXHUYECKNA CU MUHUMYM
B OCHOBHaTa 4aCcT Ha TOBaposus rpauk. B
OCHOBHaTa 4acT paboTAT W TOMJOPUKALUOHHUTE
TEL, ¢ no-rondma 4act OT HOMMHa/NHaTa CK
MOLLIHOCT, MOHEXe Tas3u 4acT OT MOLYHOCTTa UM e
onpefeneHa OT U3MCKBaHMATA 3a TOMNIOCHabAABaHe
Ha noTpebuTennTe C  TOMJIMHHA  EHEeprus.
MoaBbpxoBaTa 4yacT Ha rpadmka ce Mokpuea OT
KOHAeHs3aluMoHHnTe TEL, ¢ pa3nukata oOT
TEXHUYECKMS MM  MUWHUMYM [0 MbiHaTa UM
MOLLHOCT K OT TonfodukaumoHHute TEL|, cbe
cBobofHarta UM MOLLHOCT. B noasbpxoeaTa YacT Ha
rpajuka ydactear u BELL Ha wu3paBHeHW BoAW,
paboTewy Ha cBo6OAEH pexxum. IoHexe aa 6bp30
maHeBpeHu, BELL Ha cBobGofeH pexum y4vacteaT
CbWO W B MOKPMBAHETO HAa BbpPXOBATa 4acT Ha
rpavka. B nokpmBaHeTO Ha Bbpxa Yy4yacTBaT M
nomneHo-akymynatopHa BEL| (MABELL) [14, 15].

B bBbwarapya B OCHOBHaTa W B 4acT OT
MoLBbpXoBaTa 30Ha Ha TOBApOBMA rpauik paboTaT
LUeHTpasiMTe OT KomMnekca ,,Mapuua m3Tok . Te
M3MoN3BaT HUCKOKANIOPUYHN BbIAMWA W MMaT
HUCBK AManasoH Ha perynupaHe [14].

MpowussoacTeoTo Ha EE ot ®EL, n BaEL,
3a pasnuka ot npoussoAcTBoTo Ha EE o1 BEL 1 ot
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LeHTpann, npoussexgawm EE ot 6uomaca, e C
HENnoCTOsiHEH — XapakTep, Tbii KaTto € CUJIHO
3aBMCMMO OT MPOMEH/VBUTE  METEOPOSIOrMYHM
ycnosus [16].

6. BnnaHue Ha PELL Bbpxy paboTaTa Ha
EEC

HanpaseHunat npe3 2010 r. aHanM3 Ha
TEXHUYECKMTE BbL3MOXHOCTM 33 YNpaB/leHWe Ha
EEC Ha Bbarapus nokassa, 4ye € Heo6Xo4UMO A0
2020 r. nHcTasIMpaHaTta MowHocT BB PEL| ga He
Hagguwasa 600 MW [8].

Ha ®wr. 5 e npeactaBeHo NPOLEHTHOTO
yyacTMe Ha TWNOBETe LEHTpaM B  006LOTO
NMPOU3BOACTBO 3a [ieHs ¢ Hain-ronsm asan (16,9%) Ha
BEW (BsEL, ®EL| n BruoELL) - 8 Anpun 2018 [5].

5.60% 1.00%

mAEI]

® TEI] - ofmo

= BEL]

® BaEI[

mOEL]

wEI na Guomaca

dur. 5. Pa3snpeneneHne Ha reHepauusaTa 3a
[ieHA C Hail-ronsim asan Ha BEW

3a nocTuraHe banaHca Ha
eNneKTpoeHepruiiHaTa cucTema, onepatopsT Ha EEC
HabntogaBa M ynpaensiBa BbB BCEKM €AWH MOMEHT
OT BpeMe HeNPUHYAEHUTE CNyYaiiH OTKIOHEHMS, B
T.4. BCMEACTBME Ha aBapuM W Ha KonebaHus B

eNleKTpUYecKms TOBap, NPON3BOACTBEHUTE
MOLLHOCTY ¥ MEXYCUCTEMHUTE OOMEHMN.
HenocTosAHHUAT Xapakrep B

npoussoAcTtsoto Ha EE ot ®EL, BOgM po
yBenn4yaBaHe Ha pasxofuTe 3a pa3nonaraeMocT 3a
[OMBJIHUTENHW YCNYTK, 33 Mb/HOLEHHO y4yacTue 3a
perynvpaHe Ha eneKTPUYECKUTE UeHTpanu, 3a
CNupaHnsa U NYCKaHWA, KaKTo M Ha Te3wn 3a pe3eps
Ha JONbAHUTENHW yenyr. Cny4YaiHOTO U3MeHeHWe
Ha napameTputTe Ha MbPBUYHUTE EHEPrUinHM
N3TOYHWLM (CMTbHLE) BOAWM A0 rofieMn OTK/IOHEHWS
B OTAaBaHaTa OT TAX MOLLHOCT, KoeTo 6e3
3aKyrnyBaHe Ha [OMb/HUTENEeH pe3epB Cb3fasa
HeBb3MOXKHOCT 3a Oreparopa 3a OcurypsisaHe Ha
4acoBMA W [EHOHOLLHMA OnepaTtuBeH pe3eps (B
MOLLHOCTEH W CKOPOCTEH MfaH), Heobxoaum 3a
M3MbJIHEHME Ha KaYeCTBEHWTe nokasatenu, [17].
VHCcTanmMpaHnTe KbM MomeHTa ®PEL|, B
Bbnrapus He morart fa npefocTaBAT Ha CUCTEMHMSA

oreparop  AOMbAHWUTENHW  ycnyru  (MbPBUYHO
perynmpaHe Ha YecToTata W BTOPUYHO perynuvpaHe
Ha YecToTata U 06MeHHUTe MOLLHOCTW) U He MoraT
[a y4yacTsaT B MPOTMBOaBapUIAHOTO YNpaBieHne Ha
EEC wn Bb3ctaHoBaBaHe Ha EEC cneg TeXku
asapun. ®EL, He morar fga yyactBaT U B
MOKPMBAHETO HA MaKCUManHWTE 3VMHW TOBapw,
KOWTO ca Beyep 0koso 19-21u. [18].

HapactBaHeTo Ha pgena Ha  @EL,
yyacTsalwy B 6asaHca Ha cucTemara e CBbp3aHo CbC
CTOXaCTUYHNA XapaKTep Ha M3MEHeHVe Ha TaxHaTa
aKTVBHa MOLLHOCT. ToBa BoAM A0 3aryba Ha peseps
3a perynvpaHe B OTpuuaTesiHa nocoka (peseps
»Hagony*). Tasn 0cobeHOCT e CUNHO 13pa3eHa npes
NEeTHWUSA Ce30H, KOMTO Ce XapakTepusumpa C ronsma
amnnMTyga  Mexay  OHEBHUTE  MWUHUMYMU B
noTpebneHneTo (Kakto M CbOOTHO-HeAENHUTE W
NPasHUYHN JHWU) 1 MaKCUMYMUK B MPOM3BOACTBOTO,
BC/ieACTBUWe OT rongm asn Ha ®EL, [18].

YBennMyeHoTo  Konm4yectso  PELL  we
npeavsBMKea TrOfiEMU W BHe3anHW MPOMEHN B
6anaHca nNpou3BOACTBO-NOTPebneHne Ha EEC Ha
buarapya 1 npu  HEOOCTATbYHO  perynupaiu
MOLLHOCTM Le J0Bede [0 HapylleHWe Ha
KayecTBeHuTe nokasarenu 3a BTOPUYHO
perynupaHe. ToBa MOXe fa BNOLIM KayeCTBOTO Ha
EE v ga Hapywwm curypHoctTa Ha EEC.

7. MopobpsiBaHe Ha CUIrypHOCTTa Ha paboTa
Ha EEC

OT Kas3aHOTO Mo-rope CTaea ACHO, Ye 3a Aa
Ce rapaHTMpa CUrypHOCT Ha pa6oTtata Ha EEC
TpsbBa fJa Cce orpaHuMunm  HebnaronpusaTHOTO
Bb3aeicTene Ha BEW. EanH 0T HaumHWTE € aa ce
M3Mon3BaT CUCTEMU 33 CbXpPaHeHWe Ha eHeprus
(CCE). KoraTo uma ronsma npon3BoACTBO U Masika
KOHcymauuma, npoussefeHata EE o1 BEU moxe pa
Ce 3amacsiBa U Npu Heo6XoAMMOCT B MOC/EACTBUE
[la ce oTAaBa.

bnso 99 % oT BCUMYKKM M3rpafeHu no ceeTta
CCE ca MNABEL,, ¢ o6wa nHcTanmpaHa MOLHOCT
oT 127 GW n cbc 3anaceHa eHeprus ot 1500 GWh.
CnepBa cuctemata ¢ KOMMNpecupaH Bb3ayx, ¢ 0bLua
NHCTanMpaHa molHocT ot 440 MW, cbe 3anaceHa
eHeprus ot 3730 MWh, NaS CCE, cboTBeTHO ¢ 316
MW n 1900 MWh, Li-1 CCE - 70 MW u 17 MWh,
onoHu 6atepumn - 35 MW n 70 MWh un pgpyru
[16].

B cBeTa MMa HAKOMKO peann3mpaHu
NpoekTM CbBMecTABalM pabotata Ha BEWU
ueHtpana c CCE.

Japan Wind Development Co. Ltd. e
N3rpaguio ChbOpbXEHWe 3a MPOM3BOACTBO Ha
BATbPHAa €eHeprusi, o6opyaBaHO ¢ 6Gatepus B
Aomopu, AnoHua (BATbpPHa UeHTpana PdytamaTa.
ToBa CbopbXKEHME ce CbCToM 0T 51 MW BATLPHU
TypouHn 1 34 MW NaS 6atepun. C nomowyta Ha
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CCE o6uiata MOLLHOCT Ha TOBa CbOPBXEHWE ce
n3rnaXkga, a BbpxoBaTa MOLLHOCT Ce KOHTpo/nvpa
Ja He e no-ronama ot 40 MW. Ekcnnoarauyumsara
3anoyHa npes toHu 2008 1. [16].

Mpe3 2016 r. B rp. MuHcTLP, Oxaiio, CALL,

e peanuavpaH MpOeKT, KoiTo BkAtousa PEL| c
mowHocTt 4,2 MWp un CCE, cbctodwa ce oT
NNTUEBO-MOHHM GaTepun € MowHOCT 7 MW nu
KanayuTeT Ha 3anaceHarta eHeprusa 3 MWh. Upes
n3rpaXkgaHe Ha TO3W MPOEKT Ce MOCTUraT HAKOMKO
uenn. Hamanssa ce koHcymupaHata EE ot EEC
npe3 BbpXoBaTa 4YacT Ha [JEHOHOLUMETO; Hamassa
ce AMHaMMKaTa Ha U3MeHeHWe Ha MoTpebneHmneTo,
T.e. TOBapPOBMAT rpauk ce ,,u3rnaxaa“; Hamanasar
Ce pa3xofuTe 3a KOHCYMMpaHa peakTuBHa MOLLHOCT
N ce npegocTasd Ha oneparopa Ha MectHaTa EEC
CUCTEMHU YCyru, KOMTo ce 3annawat [1].

8. 3aK/1roueHune

OT HanpaBeHOTO u3C/efBaHe morar fa ce

HanpaeAT CneagHnTe N3BOAN:

1.

HapactBawmar gan Ha @PEL, moxe pa
3acTpawm curypHoctta Ha EEC. Tosa ce
Ob/DKA KaKTO Ha AMHAMWYHO M3MeHsLlaTta
ce reHepauma ot ®EL, Taka u or
HEeBL3MOXHOCTTA  Te3W  UeHTpanu  fa
OCUTYpABAT [AOMbL/HWUTENHU YCNYru, 4ypes
KOUTO Ce ocurypsiea curypHocTTa Ha EEC.
Mo TO3M HauMH MOXe [a ce OuYakBea, 4ye B
6bgewe we Obge BCe MO-TPYAHO Ha
onepatopa Ha EEC pa u3nbnHaBa csouTe
3af4b/mKeHne. ToBa fBMEHWE MOXe Ja ce

3acunBa  CMef  04YakBaHOTO  MOETarHo
n3BeXAaHe  OT  eKchnjoaTauus  Ha
LEHTpaIMTE  M3MON3BAlL  W3KOMaemu
ropmBa.

M3non3saHeTo Ha CCE ¢ ronsmMa MOLLHOCT
N KanauuteT MOXe [a MMa CbLUEeCTBEH
NPUHOC B pellaBaHe Ha npobnemute,
CBbp3aHM cbC curypHoctta Ha EEC. 3a
CbXa/leHNe BBLIPEKN peanvsvpaHuTe Mo
cseTa npoektn cvc CCE, Te ca Bce owe ¢
BUCOKM MbPBOHAYATHN U eKCN/IoaTauMoHHN
pa3xoaun. Ha To3n eTan Hail-nogxogawm ca
MABEL|, kouTto wMorat fja 3anacseaT
eHeprusTa 3a no-Ab/Lr Nepuog u umar no-
roNsaM Kanauurer.

MsnonssaHeto Ha CCE e cBbp3aHO C
peguua npegussukatenctsa. OT  egHa
CTpaHa TpsbBa [fJa Cce pernameHTVpa
TAxHata pons u macto B EEC wu
[eiHOCTUTe, KOMTO Te Le U3BbpLuBat. Tosa
Haslara Cepuo3Hn febatm U MpPOMeHU B
HOPMaTMBHWUTE [OKYMEHTW, OTHacAWM ce
ynpaeneHneto Ha EEC. [pyr npo6nem ca
ronemuite pasxogu.ToBa Hanara fa ce
06MMC/IM  NOMWUTUKA Ha BbBEXAaHe Ha

~

10.

11.

12.

13.

14.

15.
16.

17.
18.

npeepeHUmanHy ycnosus, NoAo6HN Ha
Te3n 0T HayanoTo Ha pasBuTMe Ha BEWU
cekTopa.
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