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PE3IOME

[Ipe3 mocnenHute TOAMHM ce OTOENsI3Ba 3HAYHMTEICH PHCT Ha
QIePTUYHUTE OOJIECTH, BKIIFOUUTETHO M Ha XPAHUTCIHUTE aJiepTUu.
Cpennara 4yectoTa Ha XpaHHWTENHaTa aneprus ¢ 4%, a mpu jaenara o
3-roauiiiHa BB3pacT € MO-BUCOKA U joctura 10 6%. HabnrogaBa 3HaunTeneH
HampeabK B pa30MpaHETO HAa MEXaHU3MHUTE Ha AJCPTUYHUTE PEaKIINH,
B YaCTHOCT — Ha OOYCIIOBEHUTE OT XpaHU AIEPTUYHU peakiuu. MHOTO
OT XpaHHUTE Ca U3yYeHH Ha MOJICKYJIIPHO HUBO, KOETO TIOMara M 3a Io-
TOYHOTO OIpe/eTHE HAa MMYHOJOTUYHUTE MEXaHW3MH Ha aJeprHYHUTE
peakimu. ETo 3a110 CTPUKTHUAT KOHTPOJI BHPXY XpaHUTE U KaueCTBEHATa
nabopaTopHa IEHHOCT ca Bojeml (aKTop 3a ONMA3BaHETO HAa YOBEIIKOTO
3IpaBe.

B rtasu macoka Permament (EC) Ne 1169/2011 nmaBa obmupna
uHpOpPMaIKs OTHOCHO 14 Tpynu XpaHUTEITHH BEIIECTBA M MPOIYKTH OT
TSAX , KOUTO HAW-9ECTO MPUYHMHSBAT AJCPTHH U CE Hallara 3aIbJDKUTEITHO
CTHMKCTUpPaHEe Ha CBOTBETHHTE XpaHUTETHH mponykTn. CreaBa ce
MIPUHIIAITET ,,HYJIEB TOJIEPAHC,,- T.€. 300110 J]a He IPUCHCTBAT .

OOekT Ha HacTosIaTa EKCIEPUMEHTaNHA padoTa ¢ BepuduIUpaHe |
BBBEXKIAHEC B PYyTHHHATA aHAJIWTHYHA TMpakTUKa 3a KoHTpon Ha qPCR
aHalM3, IPU KOWTO ca M3CICIBaHU XPaHH, ChIABPXKAIIA €THH OT HaW-
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pasMpoCTpaHEHUTE aJePreHHH ChCTABKU: TIIYTeH, (bCTHIM, JCIIHUIN U
ropuniia. OOmmre acrektw, 3acsranm JIHK ananuza Ha anepreHu, ca
onucann B BJIC EN 15634-1:2020. qPCR TecToBeTE Ca HACOUYEHH KBM
cnenuduuna nocnegoatennoct Ha JIHK Ha aneprenHara xpaHuTenHa
cberaBka. qPCR e cunmHO creunuduyeH MeETOJ, KOMTO MO3BOJISBA
eJIMMUHUPAHE Ha KPBCTOCAHATA PEAKTUBHOCT, MPU KOSITO JIPYTU METOIU
ce OKa3BaT Hee(PeKTUBHHU.

[lonyyennuTe pe3ynTaTd OT aHajdu3a KaTErOPUYHO JIOKa3BaT
HaJU4YMEeTO Ha AaJEepreHHUTE CHhCTAaBKM B M3CJEABAHUTE XPAHUTEIHU
Matpui. PCR ananm3a 3a kayecTBEHO OmMpejeiissHE Ha ajepreHu ce
OTKpOsiBa KaTo ToueH, Obp3 U edextuBeH merod. JIHK e uzkmountento
cTaOuiIHa MOJIEKyJIa, KOATO OCTaBa He3acerHara o BpeMe Ha Ipoleca Ha
oOpaboTkaTa Ha XpaHHU.

KittouoBm ymu: XpaHUTEIHH ajnepruu, anepresu, koutpoia, qPCR , IHK

SUMMARY

In recent years, there has been a significant increase in allergic

diseases, including food allergies. The average frequency of food allergies
is 4%, and in children under 3 years of age it is higher and reaches 6%.
There has been significant progress in understanding the mechanisms
of allergic reactions, in particular food-related allergic reactions. Many
foods have been studied at the molecular level, which also helps to more
accurately determine the immunological mechanisms of allergic reactions.
That is why strict control over food and quality laboratory activity are a
leading factor in the protection of human health.
In this regard, Regulation (EU) Ne 1169/2011 provides extensive
information on the 14 groups of nutrients and their products that most
commonly cause allergies and that mandatory labeling of the foodstuffs
concerned is mandatory. The principle ,,zero tolerance® is followed - ie.
not to be present at all.

The object of the present experimental work is verification and
introduction in the routine analytical practice for control of qPCR analysis,
which examined foods containing some of the most common allergenic
ingredients: gluten, peanuts, hazelnuts and mustard. The general aspects
concerning the DNA analysis of allergens are described in BDS EN 15634-
1: 2020. gPCR assays target a specific DNA sequence of an allergenic food
ingredient. qPCR is a highly specific method that allows the elimination of
cross-reactivity, in which other methods prove ineffective.
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The results of the analysis categorically prove the presence of allergenic
ingredients in the studied food matrices. PCR analysis for qualitative
determination of allergens stands out as an accurate, fast and effective
method. DNA is an extremely stable molecule that remains intact during
the food processing process.

Key words: food allergies, allergens, control, gPCR, DNA

BHBEJIEHUE

[Ipe3 mocnemHuTe TOOUHU Cce OTOENsA3Ba 3HAYUTENIEH PBCT Ha
aJIeprUyHUTE OOJIECTH, BKJIIOUHUTEIHO M HA XPAHUTEIHUTE aJepruu.
Te mpencraBnsaBar crenupruyHa UMyHHA pPEaKIMs Ha OpPraHu3Ma KbM
onpezesieH KOMIOHEHT Ha XpaHaTa, OOMKHOBEHO MPOTEHH. Ts10TO
MPOM3BEXKIA aHTUTENA CPEULy XPAHUTEITHHS MPOTEHH, KOETO MPUYMHSIBA
OTIENSHETO Ha XUCTAMUH W JPYTH XUMHYHU CyOCTaHIIMH, BOJACUIH JI0
ajeprudHa peaxkuus [3].

Cpennara yectoTa Ha XpaHuTenHaTa ajeprus € 4%, a npu jaenara
10 3-roAMITHA BB3pacT € Mo-Bucoka M jgoctura mo 6%. To3u pbeT ce
HaOJI01aBa KakTO B pa3BUTHTE, Taka M B Pa3BUBAIIUTE ce cTpaHu. llpu
CEeHCHOWIN3UPAaH UHAUBHL IOPU IPUEMBT Ha MAJIKH KOJIHUYECTBA OT JIaeH
aJlepreH MOJKe Jja MPOBOKUPA XpaHOCMMJIATENIHU PA3CTPOICTBA, TUXATEITHH
U KOXHU peaklMd. 3a HIKOW aJepruyHU JIUIAa KOHTAKTHT C OINpejaesieH
XpaHUTEJIEH aJepreH MoXKe JOPH Jla MpeIn3BUKa KUBOTO3ACTpalllaBally
peaknuu (aHadrTaKcus).

Tbii KaTO KbM JIHEIIHA JaTa HsIMa HAIWYHU JEKOBE 3a MAIMEHTH
C aJieprus, xopaTa C ajieprus TpsiOoBa CTPUKTHO Ja U30SIrBaT KOHKPETHUTE
aJlepreH B Juerata cd. [IbIHOTO M30srBaHe MOHSKOTA € TPYAHO, Thil
KaTo npepaboTeHaTa XxpaHa OOMKHOBEHO ChABPKa TOJIIMO pa3zHooOpa3ue
OT CBCTaBKH, BKJIIOYUTEITHO TMOTEHIMATHU alepreHH. YyBCTBUTEIHUTE
WHAWBUAM MOTaT CbHIIO Ja ObJAT HEBOJHO H3JIOKEHW Ha allepreHHU
NPOTEHHU 4Ype3 KOHCyMalus Ha XPaHWTEIHU MPOAYKTH, 32 KOUTO ce
MpeJrosara, 4e¢ He ChIbpKaT OompejeNieH anepreH. ToBa ce ObIKU Ha
¢axTa, 4e gaqeHa XpaHa MoXxe Jia Ob/Jie 3aMbpceHa ¢ “UyX AU XpaHUTECITHH
CHhCTABKH IO BPEME Ha TPAHCTIOPTHPAHETO U ChbXPaHEHUETO, [0 BpemMe Ha
npepaboTKara, Harp. 4pe3 MpeHacsHe MOpaau HeaJeKBATHO MOYHCTBAHE
Ha CIT0JIeJICHOTO 00O0py/IBaHE 3a MpepaboTKa WK Ype3 MOBTOPHA YIOTpeda
Ha TPOIYKTH, chabpkamu anepren Huggett, A.C. and Hischenhuber, C.,
1998.

7 Sw



HenpexbcHaro yBenuuaBausaT ce Opoil Xopa, cTpajamy OT
XPaHUTEIHU aJISPTUU B CBETOBEH Mailal, JTIOBEXk/1a 10 HEOOXOTUMOCTTa OT
aktyanusupane Ha Pernament 1169 o125 okromBpu 201 1., KOHWTO BiIM3a Ha
teputopusita Ha EBponeiickus cbio3 ot 13 nexemBpu 2014r. PernamMeHThT
UMa J0cTa OOIIMpeH M pa3HoOoOpa3eH 00XBaT, KaTo CIEUHATHO MSCTO
HaMHpa BBIIPOCa 32 MPUCHCTBUETO HA aJIEPIeHU B XpaHUTE, CUCTEMaTa 3a
TAXHOTO YIpaBJIeHHE U HHPOPMHUpPAaHETO Ha moTpedburens [5].

B Ilpunoxenue II na Permamenra, ca nocouenu 14 rpynu
XPaHH, BEIIECTBA WM MPOAYKTH OT TAX, KOUTO HAW-4€CTO NPUYHUHSIBAT
aJIepruy UM HEMOHOCUMOCT U ClIe/IBa Jia ce HaOIr0/1aBaT U KOHTPOJIUPAT.
3aIbJDKATEIHA €JIEMEHTH OT €THKETa Ha €JIMH XPAaHUTEJIEeH HPOAYKT ca
BCUYKH CHCTABKH WJIM CIIOMaraTesIH! BellecTBa, U30pOeHH B IPUIIOKEHUE
II, win mony4YeHn OT BELIECTBO WM IPOIYKT, IOCOYEHU B IPHIIOKECHUE
II, mpuyuHABAIM aJepruyd WJIA HEINOHOCUMOCT, KOUTO C€ H3I0J3BaT
3a MPOMU3BOJICTBO WJIM IPUTOTBSHE HA XpaHa U BCE OLIE NPUCHCTBAT B
KpalHus NPOAYKT, 10pU U B u3MeHeH Bua. Cria3Ba ce IpUHLUIBT ,, HYJIEB
TOJIEPAHC,,- T.€. U3001110 Jja HE IPUCHCTBA.

Criopesr OCHOBHMTE M3HCKBaHMs 3a €TUKETUpaHE Ha XpaHUTE,
asepreHuTe TpsOBa na Obaar orOensizaHu ¢ yxaebeneH mpudT, roremMu
OyKBM WJIM Jpyr CTMJ Ha IHCaHe, 3a Jla CE€ pa3iInyaBaT OT OCTAHAJIUTE
cbeTaBku. [lpu numnca Ha CHMCBK CbC ChCTaBKM 3a OTOENsI3BaHE Ha
aJlepreHUTe ce BKIIOYBA CJIEIHOTO H3pedeHue: ,, Chabpka opexw,
GBeThIM U ApYTH sAKK . MI3nucBaHeTo Ha allepreHUTe He € 33 IbJIKUTEITHO,
KOraTo OT HauMEHOBaHHMETO Ha MPOJYyKTa ce pa3lupa, 4e TOH ChAbpiKa
aJlepru3upalil ChCTaBKU. B HAKOM CTpaHM ChIIECTBYBAaT OIpaHUYEHMS,
kaTto Hanpumep B llIBelniapusi, kbeTo nomycrumara rpanuiia € 1000 ppm.

JlokaTo  3aKOHOJATEICTBOTO 32 ETUKETHpAaHE TapaHTHpa
MHPOPMHpAHETO Ha MOTpeOuTenuTe, OE30ImacHOCTTa Ha XpaHUTE ce
MOKpHBa OT OTHENHO 3akoHoxarencTBo (Permament (EO) 178/2002) [3].
ToBa 3akoHOATENCTBO YCTaHOBSIBA EBpOINEHCKaTa cuUcTeMa 3a Obp30
NpeaynpexaeHue 3a MHPOPMUpPaHE Ha IbPKABUTE-WICHKH 10 BBIIPOCUTE
Ha Oe3omacHocTTa Ha XpaHute. Cucremara 3a Obp30 MpeayIlpekacHUe
3a xpanu u @ypaxu (RASFF) nma crangaptHa omepaTuBHa IMpoLeaypa
u u30posiBa ciy4yau, IpU KOUTO JIbPXKABUTE-UJIEHKH CMSATAT, Y€ PUCKBT
MOJKE Jla M3MCKBa Obp3a peakuus. XpaHa, B KOATO CE€ OTKpUBAa HEBOJIHO
IIPUCHCTBUE HA aJIEPTEHHO BEIIECTBO, KOETO HE € CIOMEHATO Ha €TUKETa, €
B T03u criuchk. [Ipean napopmupanero Ha RASFF Tps6Ba na ce u3Bbpum
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olleHKa Ha pucka. CrenoBaTemTHO BCEKH pe3yaTaT OT H3MEpBaHUATA,
M3II0JI3BaH 32 3alllMTa Ha MOTPEOUTENNTE, TPOBA Aa Ce M3pa3u B €AUHHMIIN,
MOJXOSAIIN 32 KOMTMYECTBEHA OlleHKa Ha pucka. ToBa € M. OT oOuus
IIPOTEUH Ha ajJepreHa Ha K. XpaHUTENEH Mpoaykr [12].

THil Karo XpaHUTETHUTE allepreHu MpPEICTaBIsSIBAT HEMPEKbCHAT
PHCK 3a XopaTa C aJIepruy, 3a MPOU3BOIUTEIINTE HA XPAHU € U3KITFOUUTEITHO
BaYKHO J1a TPOBEX AT PYTUHHHU TECTOBE 3a MOTEHIMAIHU 3aMbPCSIBAaHUS C
ajJiepreHu B TeXHUTE npoayktu [15]. Pazpaborenu ca aHAIUTUYHU METOIU
3a OTKpYBaHE 1 KOJTMYECTBEHO OMPE/IeIISTHE Ha allepTreHH, 3a 1a C€ TapaHTupa
0€30IMacHOCTTa HA XPAHUTE W CHOTBETCTBUETO HA ETUKETHTE. B MOMeHTa
MMa HSKOJKO TEXHMYECKH Bb3MO)KHOCTH 332 OTKPHBAHE HA MOTCHIIMAITHU
aJepreHu B XpaHUTEITHUTE MPOAYKTU. 3mon3BanuTe MeToiM ca HaCOYeHU
KbM camus ajepreH (IpOTeHH) WM MapKep, KOWTO MoKa3Ba HAIWYHETO
Ha aJepreHHara ChCTaBKa B XpaHara. Karo mapkepu 3a NpuUCHCTBHETO
Ha TIOTEHIMAJIHO aJIEPreHHU XPaHUTEIHU MPOIYKTH HIN CHCTaBKU CE
nocousar crneunpuunn nporenan win JHK dparmentu. Tesu wmeromm
ce 0asupar Hail-Bede Ha UMyHOCOPEOEHTEH aHaIHN3, MAaC-CIIEKTPOMETPUS U
JHK ananmm3. Mima u aHanu3u, KOUTO pa3vuMTaT Ha YOBEIIKU cepyMmeH igE.
Te oOaue ce oka3BaT TpyJAHHM 3a CTaHJAPTU3UPAHE M MOTaT Jja ce 00paboTBaT
caMO B CHelHManu3upaHu (KIMHUYHM) Jabopatopuu. CrenoBareHo
METOAHNTE, OCHOBAHH Ha YOBEIIKU CEPYMH, HE Ca MOIXOSIN 32 PYTUHHU
aHaAJIM3U Ha XpaHH [7].

Ilenra Ha HacTosAIaTa Hay4YHa pa3paboTKa € J1a ce BbBEAAT TOUHH,
Obp3U W BHUCOKO CHEIU(PUYHH METOIN 32 OTKPHUBAHE M KOJIMYECTBEHO
ompesieNisiHe Ha TIIyTeH M 3a OTKPUBaHE Ha (PBCTHIMH M TOpYMIIA Ype3
Real-time PCR. 3a mocturane Ha 1iesita cu IOCTaBUXME CIICTHUTE 3aa4uu:

1.ITonbop Ha MOAXOASIIM TAKETHPAHU XpaHU OT THProBCKaTa
Mpexka, B UAUTO ChCTaB € MOCOYEHO, Y€ ChABPKAT THPCEHUTE OT HAC
aJIepreHHU ChCTABKHU.

2. [TonGop m onTUMHU3UpaHE HA MTOAXOASIT METO/T 33 TIOJITOTOBKA Ha
npobute (nzonmupane Ha JIHK) oT xpaHuTeIHE MaTpUIy.

3. IopbGop u ontumuzupane Ha JIHK metoam 3a oTkpuBaHe Ha
aJlepreHy B XpaHUTEIHU MPOoOU 4pe3 MOoJUMepa3Ha BEpHKHA PEakius B
peanno Bpeme (Real-time PCR).

O6muTe acriektr Ha JIHK ananuza Ha aneprenu ca onucanu B BJ1C
EN 15634-1:2020.

0 S



XapaKTepucTHKA HA IVIyTeH, PbCTHIH U TOPYHIA
I'myten

['myTeHsbT IIPEe/ICTaBIsBA CHBKYITHOCT oT HSIKOJIKO
BOJIOHEPA3TBOPUMH OCITHIM, KOWTO CE€ CpeliaT OCHOBHO B JKUTHHTE
KyJITypH, KaTo MIIEHUIaTa U €4YeMUKBT. MMero riyTeH mnpousiausa
OT JIaTUHCKaTa Jayma ‘“‘gluten”, koATo OyKBaJlHO O3HayaBa ‘‘NEeNmuiIo”.
VYcTaHOBEHO €, ue J0 MOJOBHHATa OT CBETOBHOTO HACEJEHHE CTPaaa OT
MOBHIIICHA YYBCTBUTEITHOCT KbM TIIYTEHA B TOYHO CIIEIU(pHIHA CyOrpymna
3bpHA — MMIIEHULA, PbXK, U €4eMUK. [ JlyTeH uMa U B Jpyru 3bpHEHU XPaHH,
KaTto OyJIryp, CeMOJIMHA, CIelTa W KyCKyC. B IekapcTBOTO, WMEHHO
IJyTeHBT € BELIECTBOTO, KOETO MpHJaBa €JIACTUYHOCT Ha TECTOTO U
JOTIpUHAcs 3a 3ama3BaHe Ha HerosaTta (opmara Mo BpeMe Ha BTacBaHE.
KosKOoTO 1mo-roisMo € MpOLeHTHOTO ChAbp)KaHUE Ha TIIyTEH B 3bPHEHUTE
KYJITYypH, TOJIKOBA TO-BHCOKO € KauyeCTBOTO Ha OpamrHOTO M CHOTBETHO
KayecTBOTO Ha MNpOJAYKTa, MPUTOTBEH OT ToBa Opamno. Hampumep, 3a
HarpaBaTa Ha MIICHWYEH XJIs10, IPOIIEHTHOTO ChIbp)KaHUE Ha TIYTEH B
niIeHuIara Tpsosa na 0bae none 25 — 30%.

Bonmonepa3rBopumuTe OENTHIN TIMATUH W TIYTEHUH CHCTABST
okoio 80 % oT OGenThYHOTO ChIAbpP)KAHUE B €HAOCIEpMa Ha >KUTHOTO
3bpHO (Pur.1). OT MeaUIMHCKA IJ1e/IHa TOYKa T€ ce MpUeMar 3a TJIaBHUTE
NPUYMHUATENN Ha LEJIHAKHs, TJyTEHOBA HEMOHOCHMOCT M TIIEHUYHA
aneprus . [IpenopbuuTeTHO € XOpa, KOUTO CTpaxaT OT €HA WU Apyra
¢dopma Ha TIIyTEeHOBa HEMOHOCHUMOCT, Jla M30srBaT KOHCyMalMsATa Ha
XpaHH, ChABPIKAIIN TE3U TITyTEHOBH OCNTHIIH, KAKTO U XPaHH, ChIIbPIKAIIN
OENTHIUTE XOPACHH (€UEMHUK) U CEKAIHH (PBXK).
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@wr. 1: benTbuHa CTPYKTypa Ha TITyTEH
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PuckoBe, CBbpP3aHi ¢ KOHCYMAIUSITA HA TJIyTeH

[ToBedeTro xopa MOHACAT TAyTeHa Oe3 HeOIarompusaTHU ePeKTH
3a TAXHOTO 31paBe. Mma ob0ade w cilydaw, MPU KOWTO C€ TIOSBSIBAT
HeOIaronpUsITHH 37JPaBOCIOBHU ChCTOSIHHSI KaTO IIEIMAKHSI, HETIOHOCUMOCT
KBM TIIYTCH, aJICPTHA KbM IMIICHUIA U HAKOW JPYyTrrU 3a00/BaHUA.

Hemnakus

L[CJ'II/I&KI/I?IT& € AaBTOMMYHHa CHTCPOIIATHA, IMPUYUMHCHA OT
reHeTUYHU (QakTopu M (PaKTOpU HaA OKOJHATA Cpelda, C OICHEHO
pasmpocTpaHeHHe B CBETOBEH Mamad ot okoino 1% [8]. IlpeacrasmisBa
aBTOMMYHHO Pa3CTPONCTBO, TPH KOETO TSIIOTO TPETUPA MITyTEHA KATO Ty K/
HAIIICCTBCHHUK. I/IMYHHaTa CHUCTEMA aTaKyBa INIyTCHa, KaKTO W JIMraBUullaTa
Ha yepBaTa. ToBa yBpexaa YpeBHATA CTEHA M MOKE J1a IPUYUHU HEJJOCTUT
Ha XPaHUTCJIHU BCIICCTBA, aHCMUS, TCKKHU HpO6J'ICMI/I C XpaHOCMUJIAHETO
U TOBUIIEH PUCK OT MHOro 3a0onsBanus. Hali-uectuTe cummTomMu Ha
[EJTMAKUS ca: XpaHOCMUJIATENICH TUCKOMQOPT, YBPESKIaHE HA THKAHUTE
B THHKHUTE 4YepBa, MOJyBaHE HAa KOpeMa, ri1aBoOoiue, KOXKHH OOpHUBH,
nemnpecusi, HeoOsicHIMa 3ary0a Ha Teryio [15].

AJleprusi KbM MIIIEHUIA U ITYyTeHOBA HEMOHOCUMOCT- CHIIIHOCT
U CHIOCTABKA

Aneprusita KbM TIIEHUIA € PeaKIus KbM MPOTEUHUTE, OTKPUTU
B NmueHUIaTa, MpeAu3BUKaHa OT MMYHHaATa CUCTEMa H OOMKHOBEHO Cce
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MPOSIBSIBA B PAMKUTE HA CEKYH/IU WIM MUHYTHU CIIE] siieHe. XPaHUTEIIHUTE
aJIepruy ce ClyuyBaT, KOraTo MMyHHaTa CHUCTEMa Ha OpraHu3Ma pearupa
MHOTO OBp30 Ha JajieH anepre’. Majaku KOJu4ecTBa MoraT Ja IpUYUHST
MOTEHIIMAIHO KUBOTO3aCTPAILIaBallN PEaKILIUH.

XpaHUTETHUTE AJePTUU KaTo IS0 OOMKHOBEHO Ce TOSABSIBAT B
JeTCKa Bb3pacT M MOTaT Ja ObJaT TUarHOCTUIIMPAHH C KOKHU TECTOBE HITH
ype3 RAST- kpbBeH TecT, KOWTO UASHTHUUIMPA CIEIUPUUHN aHTUTENa
U 10 TO3M HA4YMH TOKa3Ba JAIM HIKOE BEIIECTBO NMPUYHMHSABA (MU HE)
aneprus y MHANBUAA. XpaHUTETHATa HETIOHOCUMOCT MMa TeHJICHIUS Ja
ce IposBsIBa MPH IO-TOJEMH Jlella UM KAaTO BB3PAacCTHU U, NMOAOOHO Ha
ajeprusita, ToBa € HeoOparumo chcTosiHue [14]. OcBeH TOBa, OKATO
aJleprusaTa € Mmo-psabpk mpodiieM (0OMKHOBEHO CBBP3aH ChC CeMeiHaTa
UCTOPUS HAa YOBEK), HETIOHOCHMOCTTA KbM TIIyTEH € M0-4EeCTO Cpellana.

AKO YOBEK € aJlepruyeH KbM IIICHUIa HAPUMEp, TIOTO BIKIA
XpaHaTa KaTo HaxJIyBalll areHT, KOeTO MPUYUHSIBA CUMIITOMH KaTo ChpOexk
10 KOXaTa, OYUTE U I'bPJIOTO. B ciryyaili Ha HEMOHOCUMOCT KbM IIYTEH, OT
Jpyra cTpaHa, peakiuuTe 0OMKHOBEHO Ce MPOsIBSABAT MOBEYE B CTOMAIITHO-
YpEeBHUS TPAKT (HAIIpUMeEp C MOJYBaHE HAa KOpEMa U KOpeMHa 00JIKa).

TpsOBa na ce oTOenexxku, ye aneprusTa KbM IIICHUIIATA HE
BHUHAru € CBbp3aHa ChC CaMMsl TJIyTE€H, Thil KaTO € Bb3MOXHO YOBEK Ja €
aJlepruyeH KbM JIPYro BEIIeCTBO, MPUCHCTBAILIO B XpaHaTa. Bbrrnpeku ToBa
B IIOBEYETO CIIyYau INIMAJAUHBT (TIIyTCHOBHUAT KOMIIOHEHT) € IPHYMHATa 32
aneprusara. ETo 3a110 € MHOTO Ba)KHO Jia C€ IIPaBsT TECTOBE 3a MPABHIIHO
UACHTU(QUIMPAHE Ha ajepreHa - TOECT BELIECTBOTO, MPHUCHCTBALIO B
MIIeHNIIaTa, KOETO MPUYHHSIBA alleprusl.

Aneprusita KpM IIIEHHUIA CE€ MpUEMA 3a I0-CEpUO3eH IpodiieM
OT HEMOHOCHMOCTTa KbM TIJIyTeH . AKO YOBEKbT € ajJepruueH U BIie3e B
KOHTaKT C MIIEHWIA, CUMITOMUTE MOraT Ja OBbJaT MHOTO CEpPHO3HU:
ChpOEK Mo KoXkKaTa, OUuTe, Apa3HeHe B I'bPIIOTO, KOTIPUBHA TPECKa U B I0-
TEXKH CITyyau JIOpY aHa(PUIAKTUYHHU HI0KOBE, KOUTO MOTaT Jia I0BEAAT J10
(daranen kpai [2].

be3riryreHoBH 3bpHa

CrpliecTBYBAaT HIKOJIKO BHJIA 3bpHA U CEMEHA, KOUTO Ca €CTECTBEHO
0e3 TIIyTeH M BKJIIOYBAT: OpU3, OBEC, KMHOA, JIEH, IIPOCO, COPro, TalnoKa,
enna, amapanT. MHTepeceH QakT 3a oBeca €, 4ye OT OMOXMMHUYHA TIJIeJHA
TOYKa OBECEHHUTE SIIKM HE CHABPXKAT TIIyTCHOBU MPOTEWHH, KOUTO OMXa
JIOBENH 70 anepruvHa peakuus. OT qpyra ctpaHa o0ade OBeChT 4eCTO OMBa
OTIIIeKIaH WM 00pa0OTBaH B HEMOCPEACTBEHA OMU30CT 10 MIICHHUIIA,
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CUCMUK WK PBIK. Tosa BOJHU 1O HCTOBOTO 3aMbpPCABAHC” C I'NIYTCHOBHU
MMPOTCUHU (FJII/IaZ[I/IHI/I) W TO IIpaBU HEMMOAXOAAI 3a KOHCYMAallyA B CJIIyHauTe
Ha I'IYTCHOBA HCITIOHOCHUMOCT.

DObeTHIM

ObcThUYEHATA ANIEPTUSA € €IHa OT HAU-TEeKKUTE U I[HUPOKO
Pa3MpOCTPAaHEHU XPAHUTEIIHU allepTUH, KOSITO OOMKHOBEHO C€ OTKIIOYBA
B JIETCKA BB3pacT U He OuBa HajapacHaTa. [6]. OBCTHUCHO-ATEPTUUHUTE
peakuuu 3acArar HeOJarompusiTHO KoXkara, AMXATeTHUTE MbTHINA U
CTOMAIIIHO-YPEBHUS TPAKT. UeCTUTE CUMITTOMHU BKJIFOUBAT OCTpPA ypTUKAPHS,
OCTpO MOBPBIIIAHE, OTOK HA JJAPUHKCA, XUTIOTOHUS U AUCPUTMUS. AJTeprusita
KbM (PBCTBIM € MHOTO ONacHa, ThH KaTO MONIBIIAHETO HA JIOPU CIEAN OT
GBCTHLIM MOXKE J1a TTPEeIM3BUKA KUBOTO3ACTpalIaBallld PEAKIIUU B PAMKHUTE
Ha MUHYTH. DBCTHINTE, 3a€]THO C IHPBECHUTE SJIKH, IPUYUHSBAT TOBEUYETO
daranHu unu noutd (atanHu aHaPUIAKCHUU, CBBP3aHM C XpaHaTa, a
aneprusita KbM QbeTbim Boau 10 100-200 cMbpTHH citydast BCsika roIuHa
B CAILl. Hemio moBeue, aneprusita KbM bCTHIU OOMKHOBEHO € MPe3 e
KHUBOT, KaTo camo 10% oT nerara ¢ ajneprusi KbM bCTHIU TO HAPACTBAT.
He na nmocneaHo MscTo, mopajay MOBCEMECTHOTO M3IMONI3BaHe Ha PbCTHIU
B XPAaHUTEIHO-BKYyCOBAaTa IIPOMUIIIEHOCT, € IIOYTH HEBB3MOXKHO 3a
MAIUEHT C aJleprus KbM (PbCTHIM J1a U30€THE HAMIBJIHO (PBCTHKA, TOPU aKO
TOW/TSI CTPUKTHO C€ TMOIYMHABA Ha yKa3aHUsATa Ha jekaps. [IpoyuBanusra
MOKa3Bart, ue 10 75% oT xopara ¢ U3BeCTHA ajeprusi KbM (QbCThILU U3UTBAT
peakuuu, NPUYMHEHN OT cilydaiiHo u3naraHe. [lo To3u HauuH aneprusita
KbM (BCTHIM OKa3Ba OTPOMEH HATHUCK BBPXY MAIMEHTUTE U TEXHUTE
ceMEeICTBa U CHUJIHO BIJIOIIaBa KAYECTBOTO UM Ha JKHUBOT.

KoM nHenHa gata [TonkoMUTETHT O HOMEKIIATypa Ha aJlepreHuTe
Ha C30/ IUIS npusnaBa 16 ¢becThUECHM ajepreHa, KaTo 3a OCHOBHU
MPUYMHUTEIIM Ha ajnepruu ce npuematr Ara hl, Ara h2 u Ara h3 [1].
YcTaHOBEHO €, 4e 3a €BPOIEHCKUTE Ibp:KaBU Hal-BUCOKA YE€CTOTAa UMa
aneprusita KpbM mnpotrenHa Ara h2. To3m MpOTeUH U3MBIHSBA pe3epBHA
(byHKIHMS B ceMeHaTa Ha PbCTHIUTE U UMEHHO TOW € M30paH 3a HACTOSIIHS
aHaJIu3.

I'opuunma

[opuuniata ce M3MOA3Ba MIUPOKO B PANTMYHU XPaHU/XPAHUTEITHU
MPOJYKTH 3a MOoJ0OpsiBaHEe HAa BKyca M XpaHUTEIHATa CTOWHOCT, KOUTO
BIIOCJICACTBHUC MOBUIIABAT pUCKA OT PCAaKIMU HA CBPBXUYBCTBUTCIIHOCT.
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Ta3u anmeprusi u3riaexaa 3acsra jena npeaud TpuroguiiHa Bu3pact [10].
Tbii KaTo MocIeaUIMTEe MOraT Jia 3acTpaliaT *KHUBOTa, ETUKETUPAHETO Ha
XpaHu, KOUTO UMAT FOpPYHIIa KaTO ChCTaBKa, € 3aIbIIKUTEITHO.

CuHarieHuTe CEeMEHa M/1BaT OT paCTEHUE OT CEMENCTBO Brassicaceae,
KOETO BKJIFOUBA CHII0 OpOKOIH, Kaphuod, 3e1e 1 OproKkcescko 3ene. Mima asa
OCHOBHHU BHUJIa CUHATIEHO ceme: Osu10 (Sinapis alba L wnm xbaTa TOpUUIA)
u xadsBo (Brassica juncea L vnv opueHTajcKa ropuuniia) YepHu cemeHa
("depeH ropuuiia) ChIIO ce Mpeaiarar Ha nazapa . Cunamnuc anda, M3BeCTeH
KaTo bJITA TOPUYHIIA, OOMKHOBEHO C€ KOHCYMHpa KaTO TOPYHYEH COC U Ce
no0aBsi KaTo CKpHUTa MOANPABKAa B MHOIO COCOBE M JIPECHHIHU 3a cajaTu
B EBpona [4-9]. 3aenHo ¢ nenuHa, cycam, JylnMHAa U MU, TOpUYMIIaTa €
€lHa OT Hal-4eCTUTE NOANPABKH, NpuuuHABanM [gE-Mennnpana texka
aHauIaKCHs.

l'opunnara cbabpka ApasHelln MOJEKYJIHN (U3omuoyuanamu
U Kancauyuu), KOUTO 3aTPyAHSBAT JTMArHOCTUIMPAHETO Ha ajieprus
KbM ropumna. Te Morar ga NpUYMHAT HEMMYHHH PEAKLUM IIPU HAKOU
uHauBHIM, TonoOHM Ha IgE-memmmpana ameprus. Cmsara ce, 4e Te3u
peaxkIu ca OTrOBOPHM 32 HSAKOM (aJIIMBO TOJIOKUTEITHH PE3YNTaTH,
MOJYYECHH TPHU KOKHHM ajeprudyHu TectoBe kbM ropuuna [11]. Ilopaam
BHCOK PHCK OT KbCTOCAH KOHTAKT, X0paTa aJlepru4Hu KbM ropumua,
TpsiOBa J1a N30ArBaT KOHCYMAIUATA HA CyXH OMJIKM U MONANPABKH.

OcHOBHHUTE aJiepreHy B ropunuarta ca Sin a 1 (KbaTa ropuuia) u
Braj I (muauiicka ropunia). J[Bata nporenHa umart rnojgo0OHa crpykrypa 1.
Sin a I e ycTOYMB Ha TOIIMHA M €eH3MMHO pasrpaxnane. [Ipoyusane,
nyoaukyBaHo mnpe3 2005 r., mokasBa KoOpeJHpaHa aJleprus KbM
ropuMua u ceHcMOWIm3anusi KbM npamen ot roou (89%) u akapm
(68,4%) [16]. UscnenoBarenure CHIIO Taka yCTAaHOBSIBAT, Y€ BCHYKHU
YYaCTHULM, QJIEPTHMYHU KBbM TIOpYMIa, Ca YYyBCTBUTEIHU KbM JPYTd
pacTteHust OT CEMENCTBO Brassicaceae.

KoHTporbT Ha 3a4ecTH/INTE AJIePrHYHH PeaKIMH HaJara
noTpedUTeIUTE CTPUKTHO 12 MPOYMTAT eTHKETUTE HA XPAHUTEJHUTE
NPOAYKTH H 12 M30AArBaT TAKHBA, Ch/IbP/KAIIH AJIEPIeHHATA CbCTABKA.
MHoro nosie3Ho 3a XopaTa ¢ XpaHUTEJIHHM AJIePIUU e Ja NpueMaT Ha
XPAaHOCMWJIATEJIHUSI €H3MM IANlauH, Cpelan] ce B 3peJiuTe IJI0J0Be
Ha nanasita. UMa 1aHHU, Ye TO3M €H3MM HaMajisiBa aBTOMMYHHATAa
peaknus NPH KOHCYMAIMATA HA CbAbPIKAIIH AJECPreHd XpaHu, B
cJaydyauTe KOraro ajepreHure ca NpoOTeHMHU WIN NEeNTH/IH.
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MATEPUAJIN 1 METOJIU

OO0exT Ha u3cieIBaHe HA HACTOLIUS aHAJIM3 ca CIETHUTE MPOoOH:
1 mpoba riyTeHOBO OpamntHo (MEXIyJ1adopaTopHO), €aHa mpoda CHAKC C
GBCTBIM , e1HA TPOOa OUCKBUTH ¢ (YBCTHIM, €HA TPOda MeYeHN OeseHH
GBCTHIM U e1HA TPOOa ePO3bpPHECTa rOpUuIia. M3BbpIlIeHa € eKCTPaKITHSI
¢ mnon3BaHero Ha NucleoSpin Food kuT W mo 1aBe MOBTOPEHHS OT
Bcsika mpoOa. KauwectBoto Ha ekcrpaxupanara JIHK e mokazano Ha
0a3a crnexkTpo(OTOMETpHUYEH aHaIW3 W Tel-elekTpodopesa. JloOUBBT
Ha JIHK mpu Ratio 260/280 nm e B nuamazona 50 ng/ul- 100 ng/ul, a
kagecTBOTO Ha u3onupanara JIHK e mexnay 1,7 u 2. Te3u qaHHU NOKa3Bar,
ye ekcrpaxupanara /IHK e ¢ jgocrabuHa KOHICHTpAlMs M YUCTOTA 3a
nocnensai PCR ananus.

ITosmmmepasna Bepu:xHa peakuusi (PCR)

ITonmmmepasnata BepmwkHa peakius (Polymerase Chain Reaction)
€ EKCIIEpUMEHTAJIEH METOJl OT MOJIEKyJsipHaTa OHOJIOTUsl, T'€HHOTO
WHXEHEpCTBO W MOJIEKyJlHaTa JUarHocThka. ToBa € TeXHHKa 3a
ch3JaBaHe Ha MHOro komnwusa Ha enuH JIHK permon mHBUTpO, M3BBpIIBA
ce ammnpukanus. PCR TecroBeTe Ha anmepreHu He ca HACOYEHH KbM
MPOTEUH, a KbM crienuduyHa HyKIeTHIHA mocienoBarenHoct Ha JJHK
Ha aJepreHHara chcTaBKka. [1o TO3W HAUMH Te ce OTKPOSBAT KATO CHIIHO
crienu(UYHNA ¥ MOTaT Jia Ce M3IMOJ3BaT 3a M3ION3BAT 32 WACHTU(DUKAIIHS
€THOBPEMEHHO Ha HSKOJIKO BHJIa aJlepreH! B 00paboTeHu MpoOu OT XpaHa.



®ur. 2: Cemuoct Ha PCR peaknusrTa

PCR Components PCR Process (ONE Cycle)

/

DNA Sample Primers Nucleotides "'I'.'I'l"'"l"‘

3
. a l 55°C - Primers bind template 2. Annealing

Taq polymerase  Mix Buffer PCR Tube / I I I I .

¢ e \ TENRNVENRY

= A T 1 95°C - Strands separale 1. Denaturing

—— ¢

l 72°C - Synthesise new strand 3. Extension

N PCR Cycle

Thermal Cycler

[IpequmcTBa Ha MeToAA:

JIHK ananu3a Moxke Ja ce H3MO0J3Ba 3a MpOBEpKa WU
uzsicHsiBaHe Ha pe3ynratute oT ELISA u chIo 3a OTKpUBAHETO

Ha MOTEHIIMATHO aJlepreHHU MPOIYKTH, 32 KOUTO B MOMEHTA
aaMma tecT ELISA.

To3u MeTon Moxe fa ObJIe MHOTO MOAXOSI 32 XPAaHUTEITHU
MPOAYKTH, CHIBPKAIMA XUIAPOIU3UPAHW TMPOTEHUHHU, WIH B
CTydauTe Ha HUCKO HUBO Ha 3aMbPCSBAHE C aJIEPTCHHU.

JIHK e M3KIIoYMTeTHO CTa0WIIHA MOJIEKYJa, KOSITO OCTaBa
He3acerHaTa OT CTaHJgapTHaTa 00padoTKa Ha XpaHHU.

PCR peakiusita ce xapakTepu3upa ¢ MHOTO BUCOKAa TOYHOCT,
KOETO 03Ha4aBa, Y€ € B CbCTOSHUE J]a PE0/I0JIee BCEKU TPOOIeM
C KpBbCTOCAaHATa PEAKTHUBHOCT, MPU KONTO OPYrH METOAU Ce
OKa3BaT Hee(DeKTHBHH.

3a nenuTe Ha HAacTOALMS aHanu3 € u3nonssad PCR B peanHo Bpeme
(Real-time PCR- ABI 7300). MetoabT mo3BoJjisiBa 1a Hadj0gaBame
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NMPOMSIHATA Ha (PJIyOpeCcHeHIUATA PH BCEKH UKD B PeajiHO BpeMe.
Curnaast ((JryopecueHIUsTAa) € NPONOPUHOHATEH HA YMHOKEHUTE
JHK Bepuru. AnaparsT, ¢ KOITO ce padoTH, € C H3KJIIOYHTEHO BUCOKA
YYBCTBUTEJTHOCT 1O OTHOLIEHHE HAa JOPHM MHOI0 MAJKH NPOMEHHU
BbB (uyopecueHuuaTa. BajkHa XxapakTepucTHKa Ha aHaau3a e
nparoBuaT wukbJI. [Iparousr nukea (Ct) e PCR uukbabT, npu KOUTO
¢dyopecueHIMATa TPEeMUHABa MPAroBOTO HUBO M MOXeE Jla Ce U3I0JI3Ba
3a ompezensHe Ha HavdanHus pasmep Ha JIHK B mpobara nHa 0Oazara Ha
CTaHJapTHAaTa KpuBa (Bb3 OCHOBA Ha MPOOM C M3BECTHA KOHIIEHTPALU)
(Kurmayer et al. 2003). CroitHocTTa Ct ce onpeaesns OT MUKbIa, B KOWTO
PCR amapar orumurta 3HauMTeNnHa NpomsiHa Ha (ayopecueHuusita. Ct e
oOpatHO mpomnopuuoHangHa ¢ kommuectBoto Ha JIHK karo msxomnoro
konnvectBo JIHK o6ukHOBeHO € 25ng/ pl.

@ur. 3: ®@a3u Ha [IBP B peanHo Bpeme- nuHEIHA, EKCIIOHEHIMAIHA U
J1aTo

10 Mnaro

@ w4 o=

Fluorescence

o

S NuHeiiHa daza

Cycle

Xapakrepuctuka Ha Real-time PCR:
- bwp3 (okxoso 14) u jieceH 3a U3MbIHEHUE METOI;

- OTtuurane Ha aMHJ'II/I(I)I/IKaI_II/IHTa Ha BCCKH UKD OT PCR-a;

- PCR amapar cnocOGeH na w3MepBa MHOTO MajKd HHBa Ha
poMstHa Ha (ITyopeCICHIINS;

- Hsama nyxna ot trectBane Ha PCR- a Ha arapo3Hu wiu Apyru
reJIOBE;

- B®3MoxHOCT 3a HU3BBPHIBAHC HA PA3JIMYHU aHAJIU3H.



Nnentudukanuara W ONpeaesHETO Ha ajepreHuTe B U30paHUTE
XpaHUTeNHU TpoOu e u3BbpiieHo 4pe3 PCR B peamno Bpeme um ca
n3non3Banu caegaute crangapt: bJIC 15634-4; BJIC 15634-5. I'myTenbT

€ aHaJIM3UpPaH Ype3 CTPUKTHOTO CIa3BaHE HA YKa3aHUsATA , IIOCOYCHU B
pabOTHHUSI KUT.

PE3VJITATHU
DLeThlM : KayecTBeH aHaau3 (Ara h2)

@ur. 4: I'paduuna 3aBUCUMOCT Ha (ITyOPECIESHITUATA OT OPOST IUKITH
(BpemeTo) Ha TpH BUA OT U3CIICIBAHUTE NMPOOH- CHAKC, ONCKBUTH,
bBCTHIN

_F_I 7000 System SDS Software - [PEANUT291220.5ds (Absolute Quantification)] - [u] X
m File View Tools Instrument Analysis Window Help - 8
JEH SRIBEE rO(®mT

Y instrument

Plate ¥ Spectra Y Component ¥ Amplification Plot Y Standard Curve ¥ Dissociation ¥ Report { M3crnenBaHu

npobu- cHakc,
fia Rn vs Cycl BUCKBUTH,
Loxs1 [ [ TTTTT [ Das [Detafnws Gk =] PBCTBLM
Qe * QUANTARD
|| Lo fwell Coor

Mo3UTUBHK KOHTpOIA

1.0e+000 |
Analysis Setings
C Auolt

@ Manual Ct
Herarusau

el KOHTpPOJIH, BbHIIIHA

© Aulo Baseine aMIUTpUKAIIHOHHA
& MarualBaselne: KOHTPOIIa

St [
Erdlo} 5

1.0e-001 |-

1.0e-002 |

Delta Rn

100003 [ 1135

1.0e-004

[

1.0e-005

[opuwniia : kauecTBeH aHanus (Sin al)
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@wr. 5: I'padmyna 3aBUCUMOCT Ha (ITyOPECIICHITUATA OT OPOST TUKITH
(BpemeTo) Ha u3ciieIBaHa Mpoda OT eAPO3bpPHECTA TOPUHIIA
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File View Tools Instrument Analysis VWindow Help - & =
U W & B EE - &~ T
Instrument ¥ Results
Piate ¥ = Col &Nt cation Fiot Y Standard Curve ¥ Cissociation ¥ Report
Well | Sample Mam Detector Task [ Stabev Gt ity Mean Gty | Swdbev Gty | Filtered Tm
a1 HTC Chuten WTC Undet
A1 HTC [ HTC Undst.
a2 NTC Giuten NTC Undet
Ad_IHTC we NTC_ 1.68 . -
A3 T Shaten Unknown 178 0.055 BEABST O6 | BA7SI6.00 | J6SS0.457
A3 T [ Unknown Undet. 0012
Bi POS control | Ghaten Unknown 2852 0128 379.55 40382 34313
B1 | POE contral | IAC Unknawn Under
[:F3 POS contral | Ghuten [T FXEY 6.13% 43808 40382 34313
[F] POE contral | 1AC Unknawn 40.20
[E) T Ghuten Unknawn 17.28 0.065 B11008.13 | BATEDS. 96 | 36550 457
B3 T [ Unknawn 3521 [X1F]
[=] POS guantard | Ghaten Unknawn 2633 0628 F081.67 162075 651 846
[=] POE [ Unknewn
=3 POS quantard | Ghuten ! 113883 1620.75 651 Bas
(=] POS guaniard | WG Unknawn o
c3 T Ghuten Unknawn B45045 69 | BATEDS 96 | M550 457
c3 T [0 Unknawen
1) 1 Chuten Standard 5000000
(1] 51 (oY Unkmnown
o =1 Chaten Srtandard Soa08 00
oz 157 e Unkavirwen
[==] T2 [T Unknown
[ Ghuten Uniknawn 152e-006 | 1626006 | 92123 147
3] 52 Chuten Standard 5000 00
El 52 [ Unknawn
(=] 2 Chten Srandard S000 00
[ rac LT
E3 T2 [ Unknown
E3 = Ghuten Unknown 168e-006 | 1 626008 | 92123 147
i 53 Dhuten Standard 50000
F1 3 [ Unknawrn
F2 53 Ghuten Standard S09.00
Fz__ 153 We L
Fa Tz [ Uniknawn
F3 ir3 Ghuten Unknawen 1.66e+006 | 1.620+006 | 92123 147
o1 4 Chaten Standard 50.00
o1 4 [ Unknewn
G2 =] Shuten Standard 2000
G2 4 [ Unknown

Tabn. 1: O606men noknaaHampooute T1u T2, u3non3Banu 3a KOIUYECTBEH

AHAJIN3 Ha I'TYTCH

For a final calculation of mg allergenic substance / kg food sample follo

Cp sample
)

10 -

X[ =
kg

1

T1=53,87 mg/kg

(Cp QUANTARD)

0 s

* ¢ QUANTARD

(MCH) = 58,3 mg/kg

T2 = 63, 27 mg/kg

%20

®ur. 6: CraniapTHa KpuBa Ha TIIyTEH

s = slope
C = conct

Cp quantar



JEH SLEEE »E®s?
#ate ¥ Speckra ¥ Compoenent ¥ Amgification Flot ¥ Standard Carve

Sl | Detectie [Ghren i
Shpe: 3453959

Irbescept: 7927418

Rz DEEM0
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OBCBHXJIAHE

M3pwppmiena e ekcrpakius Ha JIHK ¢ NucleoSpin® Food kur c
M3MEPEHO KOJMYECTBO OT BCSIKA €/THA XOMOTeHU3HnpaHa rmpobda okoso 0,200
rp. MeToabT € YTBBPACH KaTo €IUH OT Hal-IpeArnovYnTaHuTe 3a paboTa
c 00paboOTeHN XpaHUTEIHW MATPHIM, J1aBalll BUCOKO KOHIEHTPHUPaHU
noousu JIHK. ToBa ce nmoka3Ba ciel OTYMTaHE HA KOHIGHTpALUsATa
u uucrtotata Ha ekcrpaxupanara JIHK upes3 cmexkrpodoTromerpuuno
u3cnensane. [lonmyuenure konnentpauuu Ha JJHK ca B nuamaszona 45 ng/
ul — 178 ng/ul. Ha Ga3zara Ha ToBa € mpoBeeH KayecTBeH aHanu3 ¢ Real-
time PCR npu cinennuTe TemmnepaTrypHu yCiaoBus: Ta0m.2.




Tabmn. 2 : Temneparypuu ycnoBus Ha 3aaaneHara PCR nporpamara

Eranu I'myten DreThin
Initial Denaturation | 5 min 95°C 10 min 95°C
(HOLD)-

Cycles- 45 45
Denaturation 15 sec 95°C 30 sec 95°C
Annealing/Extension 30 sec 60°C 60 sec 62°C
(CYCLE)-

Temperature Transition Rate Maximum Maximum

3a Beaka PCR peaknus ca nznons3sanu ase nosropenus ot JJHK u
HSIKOJIKO BH/1a KOHTPOJIU, ChOTBETHO KOHTpoJIa 3a koHkpeTHus JIHK taprer,
PCR uHXHOWIIMOHHA KOHTpOJA, aMIUTM(UKAIMOHHA KOHTpOJIA, Mpa3Ha
€KCTPaKIMOHHA KOHTPOJIa, IO3UTHBHA eKCTpaKLUMOHHA KoHTposia. Habopa
OT KOHTPOJM € HeoOXOAUM , 3a Jla C€ JEMOHCTpHUpa Kak OM HM3IIexaal
MMO3UTUBHUS pe3ylTaT Ha TecToBara mpoba. CHOTBETHO pe3ynrara OT
aHaym3a 1me Ob/e Mo3UTHBEH, ako crerupuaHuaT PCR npoayKT € oTKpUT u
BCHYKH KOHTPOJIX J1aBAT OYaKBAHUTE PE3YJTATH, WM CbOTBETHO HEraTUBEH
aKO HE € OTKPUT ThPCEHUs MPOAYKT MPU TOUYHU PE3YATATH HA KOHTPOJIUTE.

B cinyuas e orderena ammum¢pukamus Ha JIHK curnama mpwu
BCSIKA €/1HA OT M3CJIeIBAHUTE MPOOH, KOETO MOTBBbPXK/IaBa HAIMUYHUETO Ha
TBPCEHUTE AJIEPI€HHU CbCTABKU, Ara h2 v Sin al. AMIITMPUKAUOHHUTE
KpuBH Bapupat, Mexay Ct = 227" nuxbau Ct = 38" uuksbii. B HeraruBHuTe
KOHTPOJIM HE C€ YCTAaHOBsBAa CHTHaJI. MeToasT € Bepuduuupan B JBE
IIOBTOPEHUS B PA3JMYHU [JHU U C PA3JIMYHHU EKCTPAKLIMM HAa BCUYKHU
M3CJIEBaHN MPOOH M MO3UTUBHU KOHTpoud. [lomydenure pesynrarute ca
UJCHTUYHHU.

[TpoBeneHUAT KOJIMYECTBEH aHAINW3 Ha DIyTeH € B paMKUTE Ha
MexaynaboparopHo cpaBHuTenHO u3nuTtBane (MCH). KommuectBeHoTO
oIpeelisiHe € 3BBbPIUICHO Ha 06a3ara Ha 3aja/ieHus peepeHTeH MaTepual
Sure Food ® Quantard, BkirouBaii rojisiM HabOp OT Hal-pa3npOCTPaHEHUTE
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XpaHUTENHU aJepre’u ¢ koHreHTpaus 40 mg ajgeprudna cyOcTaHIUs Ha
KT. ipo0a. [Tomyuenure croiinoctn Ct Ha MPOOHTE ca B AMANa30HA MEXKTY
18-30, a cramgapTHaTa KpuBa ce Xapakrepusupa chC slope= -3,312 u
R?= 0,996, koeTo ce siBIBaT MHOTO JTOOpU XapaKTEePUCTUKHU (IOMYCTHMHU
rpanunu: slope = - 3,1- -3,6, R>> 0,098 ) (¢ur.11). O600IEHHAT TOKTAT
or Bcuuku Ct croitHoctu (Ct= Cp)no3BosisiBa Ja ce HampaBd TOYHA
KOJTMYECTBEHA OIICHKa Ha TIIYTEHOBOTO CHABP)KAHWE B aHAIM3MpaHaTa
npo0Oa (Tab6:n.7). 3a Ta3u 1en ce U3NoI3Ba KOHKpeTHa Gopmysa, B3uMala
non BHuMaHue Ct Ha CHOTBETHUTE MOBTOpeHHUs OT mpodbara, Ct Ha
M3IIONI3BaHMsl CTaHJapT, slope Ha cTaHIapTHATA KPUBA M KOHIIEHTPALUSATA
Ha CTaHJapTa , KosATO 3a KoHKpeTHUs aHanu3z € 40 ng/ul. I'panunure Ha
JETEKIINs U KOJIUYECTBEHO OTpeieNisiHe ca 1e(huHUpanu cripsiMo paboTHUS
kuT " ca chotBeTHO LOD<0,4 mg/kg m LOQ=1 mg/kg.

T1=153,87 mg/kgT2 =63, 27 mg/kgS (mexmaynadbopaTopHo) = 58,3
mg/kg .

[Tony4eHHAT KOJMYECTBEH pE3yJdTaT II0Ka3Ba HE3HAYUTEITHH
Pa3IUKK OT PEATHUAT TaKbB U MOXKE Ja ObJie MPUET KaTo JOKA3aTEICTBO
3a U3BBPIUICHUS IPEIU3EH U TOYCH aHAIU3 .

B 3akirouenue:

[Tpe3 mocnenHUTE TOAUHU C OypPHOTO Pa3BUTHE HA HHCTPYMEHTHUTE
Ha MoJekyispHara 6uosnorus, [JHK meronure Hamupar Bce mo-mmpoKo
MIPUJIOKEHHUE ITPH OLICHKATa Ha PUCKa 3a 37JpaBeTo Ha YoBeka. [IpoBeaeHUsT
aHaJIM3 Ha ajeprenu ¢ u3noiBaneTo Ha Real-time PCR e HoBaTopcTBOTBO
3a bearapus. ToBa e BUCOKO crenupuUYeH METOJ, HM3MCKBall no0pa
KOMIIETEHTHOCT M CTPUKHO M3IIBJIHEHHWE Ha BCSKAa €HAa CThIIKa OT
ananuza. JloouBsr Ha JIHK oT m3cneaBaHarta XpaHuTENHa MaTpulia €
KIII0O40B 3a mpoTuvaneto Ha PCR B peanno Bpeme. ETo 3amo u300pbT
Ha METOJ 32 eKCTpakius TpsiOBa Aa ObJe C rojiiMa TOYHOCT CHIIOCTABEH
cnpsaMo cnenuuKUTe HAa H3CIeABaHaTa XpaHUTEIHAa MaTpuia. Taka ce
rapanTupa eheKTHBHOCTTA Ha ISUIOCTHUST MPOBEICH aHAIU3 B CE€ CBEXKIA
10 MMHMMYM pHCKa OT MOJaBaHETO Ha (aJIMBO TOJOXKUTEIECH WU
OTpHULIATEJIEH PEe3yJITaT.

N3BOJIHN

1) Onrumuzupanust nporokon Ha JIHK ekcrpakums
¢ NucleoSpin Food xut Bomu no m3ommpaneto Ha JIHK cbe
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3a10BOJIHUTCIICH I[06I/IB Hn YHUCTOTA.

2) Ilocnenpammsat anamm3 ¢ Real-time PCR naBa sicen
aMIUTH(UKAIIMOHEH CUTHAJT 32 BCSIKA €/THA OT U3CIICABAHUTE MPOOH
¥ OTYHTA NMPUCHCTBUETO HA aJICpPrCHHATA ChCTaBKA.

3) KonmnuecTBeHOTO ompenensHe Ha ChAbPKAHHUETO
Ha NIYTEH [10Ka3Ba 3HAUYUTEIHO CXOJCTBO C PEAJHOTO IPOLEHTHO
ChAbpXKAHUE.

4) BwbBeneHH ca TOYHH, ObP3M U BUCOKO CTICIIU(UIHU
METOIM 32 OTKPUBAaHE W OKOJIMYCCTBSIBAHE Ha TIYyTEH H 3a
OTKpHBaHe Ha (bCTHIM U ropuuiia upe3 Real-time PCR, koeto e
HOBaTOPCTBO 3a bbiarapus.

5) Toa moxe pna Obae mnpueTO Karo Obaemia
nmpeanocraBka 3a paspaborBane Ha PCR anammza kato emunH
HagexaeH 3amectuTen Ha ELISAMeToanTe n koMmepcruann3upaneTo
My B pyTHHHaTa jJabopaTropHa MpPakTHKa, C 1] 3aCHJIEH KOHTPOJI
[0 XpaHUTEIHO- BKycOBaTa BEpUIa U OlA3BaHE 3[PaBETO Ha
norpeoures.
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JAUPEKTHUBA 2019/904 U 3BAABJIKEHUATA HA BbJII'APUSA
OTHOCHO BYTUJIKUTE OT PET
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E-mail: office@almitest.com, www.almitest.com

JUPEKTHUBA (EC) 2019/904 oTHOCHO HaMaJsBaHETO Ha
BB3/ICCTBUETO Ha OINPEJEIICHH MJIACTMACOBU IPOIYKTH BBPXY OKOJHATa
cpeia — KakBo 3acsra Ts?

ToBa ca macTMacoBuTe MPOJIYKTH 3a €IHOKpaTHA ymnoTpeba, Ha
KOHTO HsIMA JIa Ce CIIUpaM, Thil KaTo uMa paspaborena Hapenba, kosTo e B
MpoIIeC Ha 00IECTBEHO 0OCHKIaHe.

B HacTosimus gokaan akneHThT € BbPXY €AHOKPATHUTE OYTUIIKH
ot nonuerunenrepedranar (PET).

Cwraacuo IMPEKTUBA (EC) 2019/904 ce npeasmwxkaa ot 2025 T.
OYTHJIKUTE 32 HATUTKU, KOUTO Ca IPOU3BEACHU OT OJTUeTHIeHTepedTanat
KaTo OCHOBEH KOMITOHEHT (,,0ytunku ot PET*), na cpabpxar Hail-mManko
25 %, a ot 2030 ronuna Haii- manko 30 % peuukiIMpaHa IjaacTMaca,
M3YHUCIIEHW KaTo cpefHa CTOoWHOCT 3a Bcuuku Oytuwiku ot PET. Tosa
03HA4aBa, Y€ B MPOU3BOJCTBO M ymoTpeda iie ObAaT MmycHaTH OYyTHIIKU
KaKTO C pa3/InyeH IPOLEHT ChAbPKaHNUE Ha PELUKIUPAH MaTepuall, Taka
U OyTHIIKH, TPOU3BEICHU U3LSAIO OT PEIUKIIAT.

T.e. MokeM Ja ru pasriexjame KaTo HOBU MaTepuaiu, Ipu KOUTO
KbM HU3BECTHHUTE (KJIACUYECKH) BEIIEeCTBa ce 100aBSIT HOBU B PE3yJTaT Ha
PELUKINpPaHeTo, KOUTO MOTaT 1a MUTpUpAT B ONIaKOBaHAaTa XpaHa.

ToBa yclioKHSIBa CUTyalUsATa MPU M3MO0JA3BAHETO HA PELUKINPAH
Marepuai. IIpu Hero ocBen xapakrepuure 3a PET mMurpupamu Bemecrsa
Ce€ IPUCHEIUHIBAT U HOBU — OT PELUKIIATA.

Uscnensanus Ha peuuknupan PET ca nokazanu Hamuuumetro Ha
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limonene, Y'-terpinene u p-cimene, KOUTO CE U3MOI3BAT KATO apOMAaTU3aTOPH
3a 0e3aJIKOXOJHUTE HanUTKHU. Te3u BellecTBa HE caMo ce abcopOupar o
MOBBPXHOCTTA Ha OINAKOBKAaTa, HO € YCTAaHOBEHO, Y€ Ce HaMHUpaT JI0pU B
MaTepuajga M MpeMUHABaT HEMPOMEHEHM B perpaHyjiaTa, MOJYy4YeH I10
TPAJULMOHHHUS HAUYWH- MEXaHHYHOTO PELMKIUPaHE U JAOPU IPOMEHSAT
OpraHoJIeNTHKAaTa Ha OlaKoBaHAaTa XpaHa. ToBa BakW U 3a BCSKaKBU
BEIIIECTBA OT JIPYT'H CTOKH, KOUTO ca OWJIM OIaKOBaHU B onakoBKu oT PET
— B T.4. IECTUILIU]IH, IIAMIIOAHU, AETEPT€HTH, CMa304HH MaTepUalH, TPECH,
OCTaThLM OT XPaHU U AP, KOraTo U3MOJI3BAHUTE UM ONTAKOBKH Ca MOTIAHAIIH
B IOTOKa BTOPUYHHM CYpOBMHHM. OTCBHCTBHETO Ha TaKHBa BEIIECTBA B
perpasyJiaTa Ujiu OllakoBKaTa, POU3BEEHA OT HEro, € JJ0Ka3aTelICTBO 3a
e(UKacHOCTTa Ha MMOYUCTBAIINS NIPOIIEC IPH PELUKINpPaHeTo. Jloka3aHo e
U HaJM4YUeTo Ha OeH3eH, eTaHoJ, aleTaljexus, 2-MeTui-1,3-1uokconas,
CTUJICHIJIMKOJ U JIp.

[Tpu nacTMacuTe UMa 2 BUa peLUKIMpaHe:

-0OMKHOBEHO/MEXaHUYHO, KOETO BKJIIOYBA COPTHpPAHE, CMHJIAHE,
U3MHUBaHE, CyIlIeHEe U perpaHyiaupaHe upe3 ekcTpy3us. OOMKHOBEHO Taka
Ce PEeIHKINPAT MONNOJIe(PUHUTE — MOTUETUIICHHU | TTOJTUIPOIIHUIICH, a Bede
u PET.
-,,CyIIep TOYUCTBAHE™, IIPU KOETO KbM MEXAHWYHOTO DPELUKIUpAHE Ce
BKJIFOUBAT IOIbJIHUTEIIHU €TalH Ha TbJIOOKO IIOUMCTBAHE UPE3 pa3rpaxaaHe
¥ [IOBTOPHA MOJIMKOH/IEH3alMs/IonuMepu3anys. ToBa ce oTHacs IIaBHO 32
noJueTuIeHTepedTanara.

[Tpu Bcuuku ciydan epuKacHOCTTA Ha PEIMKIMPALIHS MPOLEC U
0e30macHOCTTa Ha IOJIy4aBaHUTE PELUKIMpPAHU MaTepuaau TpsdBa Ja
OBIaT JOKa3BaHU C MOAXOSIIN CTICHU(PUIHN aHATH3H.

KakBo ka3za EFSA B cBOMTE TOKYMEHTHU IO TO3U BBIPOC?

1. Ha mbpBO MsCTO MMa 1 MUKPOOUOJIOTHYHO 3aMbpcsiBaHe? B ciyyas
PHUCKBT OT MUKPOOHOJIOTHYHO 3aMbpPCsBAaHE CEe TIPUEMa 3a HHUIIOKEH U He
ce B3WMa MpeABHU MOpaJH BUCOKaTa TeMIleparypa Mmpu mnpepadoTkara Ha
IJ1aCTMAaCHUTE.

2. be3onacHOCTTa Ha PELUKIMPAHUTE IIACTMACH MPU KOHTAKT C XpaHU
ce ompesens Mpean BCUYKO OT:

- Bb3MOXKHOCTTA 3aMbPCHTE/IMTE OT YNOTpeOeHUTe Beye ONMAKOBKHU Ja
ce abcopOupar BbpXy PEUMKIMPAHUS MaTepUall U MO-KbCHO Ja MUTPUpPAT
oT Hero B XpaHaTa. He Tps0Ba n1a ce 3a0paBsi, 4e TOBOPUM U 32 OTIAKOBKHU OT
HEXPAHUTEJIHU CTOKH — HAIp. TECTUINIU, AETEPreHTH, MAIIMHHU Maclia,
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rpecu U Jp, KOUTO OOMKHOBEHO ca BKIIIOUEHU B MAPTHAUTE MaTepHalu,
MOJITOTBEHM 32 PEUUKIMpaHe MpU HeePHKACHO pa3/eisiHe, WHIMIECHTHO
3aMbpCSIBaHE OT OMAKOBKH 32 XpaHU , B KOUTO ca OUITU AbpKaHU XUMUKAIU
(KOoeTo € XapaKTepHO 3a Hac) U HE Ha MOCIEAHO MSICTO — MPOIYKTH OT
paszjaraHeTo Ha IuTacTMacaTa npu npepadoTkara if;
-BeniecTBa oT aApyru Marepuanu, paznuunu ot PET — [1E, I1I1, [TA, IIBX,
JenuIia, €TUKeTH U 1ap. Te ce MosiBsIBaT ChILO B pe3yiTar Ha Hee(hUKacCHOTO
paszzesnsiHe Ha MOTOLUTE U MOT'aT J1a IECTPYKTUPAT B PE3YyJITaT HA BUCOKUTE
TEeMIIepaTypu U Aa 00pazyBaT MOTEHIIMAIHU OTIACHU BEIECTBA,
-BEILIECTBA, KOUTO CE€ MU3IOJI3BAT B PELUKIMPAIIHS TPOLIEC — AETEPIEHTH U
aJKaJy, U3MOJ3BaHU 32 U3MHUBAHE Ha T.H. (IeiKy;

B Tta3u Bpb3Kka € OCHOBOIOJIAramo CTAaHOBMIIETO HA INaHesa Ha
EFSA ,Marepuanu 3a KOHTaKT C XpaHH, €H3UMH, apOMaTU3HMpALIUd U
texHojornyHu ao6asku’ (CFE) mo otHomenue Ha peruknupanus PET,
3a a ObJe JOoMycHAT 0 IpsSIK KOHTAakT ¢ XpaHu. [lpuemar ce ciennute
W3XOJHU TE3U:
1. BxopsmuTe 3a penukiIMpane u3non3Banu ornakoBku ot PET TpsoBa
7ia ca OMJIM MPOU3BEACHU OT MaTepUaIi, KOUTO OTTOBAPST Ha EBPONENCKOTO
3aKOHO/IATEJICTBO 3a MaTEpHUANIA U U3JENUs, NPEIHA3HAYEHU 32 KOHTAKT C
xpanu — T.e. Ha Permament 10/2011;
2. B PET, npennaznaueH 3a peHUKIUpaHe, MaTepHaIbT, KOWUTO
IIPOM3JIN3a OT OMAKOBKM Ha HEXpPaHWUTEIHU CTOKH, HEe TpsOBa na Obae
moBede oT 5%;
3. BcpoTBeTcTBUE C100paTaIpON3BOACTBEHAIPAKTUKACENPENIOPHYUBA
MEPUOJUYHO Ja C€ IPOBEPSABA JaIM U3TOUHHUIINTE HA BTOPUYHUS MaTepra
ca OMJIM IPOU3BENIEHU B CHOTBETCTBHE C €BPONEHCKOTO 3aKOHOAATEICTBO
3a MaTepuay U U3JEus, NpeIHa3HAaYeHH 3a KOHTAKT C XpaHH;

4. Kputnunure mapameTpu Ha TPOIECUTE TPsSOBa Ja ObJaT TOA
HEIMPEKbCHAT KOHTPOJT,
5. JlekonTamuHupanara epuKacCHOCT Ha PEIUKIUpAIIHs MPOIEC ce

OTIpEJIEIIsl Upe3 CIICIATHU TECTOBE, TPHU KOUTO CE M3IOJI3BaT M3KYCTBEHH
3aMBPCUTENN, KOUTO JOMBIHUTEIHO CE BJIaraT B Marepuaja, KOWTO Ie
ObJIe peUKIINPaH;

[IpaBunara 3a H3MON3BAaHETO HA PEIMKIUPAHU MaTepUAIUd |
mpeAMETH OT IuiactMacu ca onucanu B Permament (EC) 282/2008
OTHOCHO MAaTepHaJIuTe W TpeJAMeTHTEe OT PelMK/JHpPaHa MJacTMaca,
NMpeIHA3HAYEHN 32 KOHTAKT ¢ XPaHU.(KOSITO 0YaKBAa aKTyaJIM3aiusl).
ChbrjiacHo perjiaMeHTa 0€30MacHOCTTa Ha MaTEPUANNTE U TPEAMETUTE
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OT pelUKIMpaHa IIacTMaca ce TapaHTHpa €AMHCTBEHO OT ChUYETaBAaHETO

Ha clieHUTe (haKTOpH:

*  XapaKTePUCTHKHTE HA U3MOJI3BAHUTE CYPOBUHH,

* e(UKACHOCTTA HA MPOIlecAa HA COPTHPAHE U

* e(deKTHBHOCTTA HAa PENUKJIHPAIIHS NMPOLEC 3a HAMAJIIBaHe Ha
3aMBbpPCSIBAHUATA.

Bceuuku Te3u dakTopu Morar aa ce OICHST SIMHCTBEHO B CBOSITA
CHBKYITHOCT Ype3 WHMBUIYATHU OIICHKH Ha MTPOIECUTE HA PEIIMKIIUPAHE,
MOCJIeIBAaHU OT MHIWBHIyATHH pa3peruTesnu npouenypu Ha EFSA. U e
Ha MTOCJICTHO MSICTO, HO MOKe OM Ha ITbPBO MO 3HAYMMOCT - 0€30ITaCHOCTTA
Ha peIMKJIMpaHaTa TuracTMaca MOXe Jia ¢e TapaHTHpa caMoO aKo MOXKeE Ja
CE OCUTYPH BB3MPOU3BOANMO Ka4eCTBO Ha PEIIUKIIATA.

U toBa ca uzuckBanusara B Pernament 282:

1. MarepuanuTe U NpeIMeTUTE OT PElUKIUPAHA MJIACTMAca MOrar
JAa ce MycKaT Ha Ma3apa, aKko ChAbP:KAT pelHKJMpPaHa MjacTMaca,
Mojiy4eHa CcaMo0 4Ype3 TMpolec 3a PpeHUKJIHPaHe, pa3pellieH B
cboTBeTcTBHE ¢ PersiamenT 282.

2. KayecTBOTO HAa ILUIACTMACOBUTE CYpPOBMHHM TpsiOBa aa Objae
onpeaeieH0 U KOHTPOJIUPAHO CHIVIACHO MPeIBAPUTETHO YCTAHOBEHH
KpUTEPHUH, KOUTO TAPAHTUPAT, Ye KpPaliHUTe MATEPHAJIN U TPeIMeTH
OT PpemuKJHpaHa IUIacTMaca CbOTBETCTBAT HA M3HMCKBAHUATA,
nocoueHu B Pernament (EO) Ne 1935/2004;

3. [lnacTMacoBUTE CYPOBHHHU TPAOBA 1a MPOU3X0KIAT OT MaTepUaIn
U TpeAMeTH OT IJIACTMACA, KOUTO Cca MPOU3BEIeHH €IUHCTBEHO B
ChOTBETCTBHE ChC 3aKoHoAaTesicTBOTO HAa EC oTHOCHO MaTepuaim
U MpeIMeTH OT MJIacTMaca, MpeIHA3HAYEHH 32 KOHTAKT C XPaHU H
PeraamenT 10/2011.

4. [InacTMacoBHUTE CYpOBHHH TPSIOBA /1a MPOU3XO0KAAT OT €IMH UKD
HA MPOAYKTH, KOUTO €A YaCT OT 3aTBOPEeHAa U KOHTPOJMPAaHa Bepura,
KOEeTO TapaHTHpa HM3MOJ3BAHETO CaMO HA MAaTepUAJH U MpeIMeTH,
NpeHAa3HAYEHH /1a BJSI3aT B KOHTAKT € XPaHU, H U3KJIIOUYBAHETO HA
BCSIKAKBO 3aMbPCSIBAHE;

5. TpsioBa 1a ce 10Ka3Ba Ype3 U3NUTBATEHU TECTOBE WIH Ype3 IPyru
MOAXO/ISIIIM HAYYHH JI0KA3aTeJICTBA, Ye MPOIEChT MOXKe 1a HAMAJH
BCSAKAKBO 3aMbpPCsiBaHe Ha IIACTMACOBHTE CYPOBHHH 0 pa3Mmep,
KOWTO He MPeCTABJISIBA PUCK 32 YOBEIIKOTO 3/IpPaBe;

6. PaspemieHusiT mpoumec 3a PpenUKJIHpPaHe ce YyNnpaBjisiBa 4pe3
MOAXOSIIIA CHCTEMA 32 OCUTYPSIBAHE HA KAYeCTBOTO, KOSITO TAPAHTHPA,
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Yye PpenMKJIMpaHaTa IuIacTMaca CbOTBETCTBA Ha W3HCKBAHHMATA,
nocoyeHu B paspemeHuero. Tasm cucrema 3a ocurypsiBaHe Ha
Ka4eCTBOTO CJieiBa Ja CbLOTBETCTBA HA NOAPOOHHMTEe NpPaBHJIA,
yCTaHOBeHM B npuiiokeHuetTo kbM Persmament (EO) Ne 2023/2006.

KAKBO HU KA3BAT TE3U U3MCKBAHUA?

XunoretnyHo: Mwmame mpennpusitie, KOeTo IpepadboTBa
m3non3Banu onakoBku oT PET mo omobpen ot EFSA mporec, B pesynrar
Ha KOMTO NpoM3BEXJa perpaHyjar, KOHTO ce Ipeulara Ha KIMEHTHUTE
KaTo TOJIeH 3a KOHTAakT ¢ XpaHu. ToBa mpeamnpusitue ce ceptuduurpa
no bJIC EN ISO 9001 u nopu no cepusita CTaHIapTH 3a XpaHUTEJIHATa
npomunuieHocT? TpsOBa na e sacHo, ue cepruduiupaneto Ha Cuctemara
10 KaY€CTBO Ha €THO NPEANPHUATHE 32 BTOPUYHA IPepadOTKa Ha MJIACTMACH
no BJIC EN ISO 9001 , 3a koeTo B cepTu(uKaTa Mulle, 4e UMa CUcTemMa
10 Ka4eCTBO 3a MPOM3BOACTBOTO Ha perpaHyJar, pa3pellieH 3a KOHTAKT C
XpaHu, ChbBCEM HE 3HA4M, Y€ TO3M cepTU(UKAT pa3peluaBa MpeajiaraHeTo
Ha perpaHyJjara 3a KOHTAaKT ¢ XpaHu. To3u cepTudukar camo JoKa3Ba, ue
MPENNpPUITHETO UMa ChOTBETHATA CUCTEMA 3a KauecTBO!

Cne chkasnieHue Mora J1a Kaka, 4e JJOKOJIKOTO uMaMe HHpopMmarus,
ceprTuduuupanuTe GUPMH U3UCKBAT OT TE3H MPEIIPUATHS TTPOTOKOIH
camo 3a 00111a MUTpanus B pazpes ¢ n3uckpanusTa Ha Pernmamentu 10/2011
u 282/2008. Ilpu ToBa Ge3 ga ce oOpbIla BHUMAaHWE Ha yCIOBUATA Ha
peanHarta yrnorpeda ¥ CHHXPOHU3UPAHETO UM C YCJIOBUATA HA MOATOTOBKA
Ha TpoOUTE — YCIOBHUATA HA MPOOOMOATrOTOBKA/€KCIO3UIMSA - BUJ Ha
MOJIETTHUTE Cpelu, BpeMe U TemIeparypa. ToBa € mpeanocraBka 3a
MI0JTy4aBaHETO HA IPELIHU WM HEMbJIHU pe3yiTaTu. Te He ca JoCTaTbuHU
3a OLICHsIBaHE Ha ChOTBETCTBUETO/PUCKA U Ca OCHOBA 3a IPEIlIHA OIeHKa. B
pe3yJITaT Ha Te3U 3aHUKEHH U3UCKBaHUS HHUE MOKe OU 111e TPOBUM XOpara
noHe ¢ OeH3o7a, KoiiTo ce Hamupa B perukiaaTute Ha PET.

M3ximiounTeHO BaXKHO € Ja MoAuepTas, 4e MpeajaraHeTo Ha
ONAKOBKU 3a KOHTAaKT C XPaHW/HANMUTKU C BKIIOYeH peuukiaupaH PET
TpsiOBa Aa Obje Ha OazaTa HA pe3yJITaTH OT U3MHUTBAHE Ha cenn(pUuIHATA
MHUIpanus Ha He caMo Ha xapakrepHurte 3a PET Bemecrsa, kouro
MHUITPHUPAT OT CBE:KMSI MAaTepHaJ, HO M HA Te3H, KOMTO MUTPUPAT OT
penukJara!

T.e mpurogHOCTTa U XMMHUYECKaTa 0€30MMacCHOCT Ha ITPOU3BEKIAHUS
peLMKIAT U U3ENUsATa, B KOUTO Ce Biara, TpsioBa Ja ObaaT J0Ka3BaHU
ChC CHOTBETHUTE aKPEAUTHPAHW AHAIUTUYHU METOIU M KOHTPOJIHPAHH
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MepPMAHEHTHO!

Te3u w3nuTBaHHS TPsOBa Ja OBJAT MPOBEKIAHU B ITBIHHS UM
o6em B AKPEJIMUTUPAHMU naGoparopuu B ChOTBETCTBUE C U3UCKBAHUSITA
Ha Permament 10/2011 !

He e nocraTpbyHO a ce npeacTaBU MPOTOKOJ OT M3CJIEABAHE Ha
o011ara MUrpanus.

3AIO?

CoriacHo Permament 10/2011 OCHOBHM ca HW3NHMTBAHMATA 32
crnenuduyHa MUTPALIHSL.

['panunara Ha o0ma Murpanus 3a BCUYKHA BHJIOBE OMAKOBBYHU
MaTepHualu 3a KOHTAaKkT ¢ Xxpanu ¢ 60 mg/kg, a ToBa ca BCHUKHM BelIeCTBa,
KOUTO OMxa OMIIM U3BJICYEHH OT ONaKOBaHATa XpaHa MPH ChXPAaHEHUETO i
B OIAKOBKATa.

Jlpyro e moyoKeHUeTo ¢ TPaHUIIUTE Ha creUpUIHATa MUTPALIUSL.
Te3u rpaHunu ca pa3aMyHM 3a BCAKO BEIIECTBO, KOETO MHIPHpa OT
CHOTBETHUS OMAKOBBUEH MaTepuan (a Te ca pa3luyHH) U Ce JBIKAT OT
okorno 0,1 mo 0.001 mg/kg. Kakro ce BMXkma, pa3nukara € O4eBajHA H
3aToBa O0IIaTa MUTpaIKs HE € MEepHIIO 3a 0€30MacHOCTTa Ha OMAaKOBKATa.

Csriuacuo Permament 10/2011, cerimacuo 1. 2.2.1. 3amecTBaHe Ha
cnenuQuYHaTa MUTpAIs ¢ 00IIaTa MUTPAIHs C [eJ caMO CKPUHHMHT Ha
crenu(uyHaTa MUTpalusl Ha HEJETJIMBH BEIECTBA MOXE Ja ce Mpuiiara
oTpesieisiHe caMO Ha 00Illa MUTpalus MNPy yCIOBUS HA U3MHUTBAHE, KOUTO
ca Hal-MaJIKO TOJIKOBA CTPUKTHHU, KOJKOTO 3a crelupuyHa MUTparus.

T.e. mMpu M3NUTBAHUATA 32 CKPUHHMHI 00IIATa MUTpPALMSA
TpsA0BaA J1a ce MPoBeskAa Npu no-pucoka ¢ 20°C remmneparypa.*

3a chKajeHne TOBa U3MCKBaHE BCe OIIe He ce pa3dupa OT BCUUKHU
3aMHTEPECOBAHU CTPAHU — MPOMU3BOJUTENM U BHOCUTEJIM Ha MaTepHalu
U OMAaKOBKH, IMOJ3BATEIH Ha OMAaKOBKUTE M ONAKOBBYHHUTE MaTepHalu,
KOHTPOJIHM OpraHu U T.H.

Kaxkgo e nonoxenueto B bearapus?

NmaorpomernpobieM—BHACsCeBTOPHUCHIIOINETHIICHTEpeTaiar,
KOWTO ce mpejiara Kato mbpBUYeH Matepuai. Hsaxou ¢pupmu ce onapuxa,
TBHH KaTO SIBHO HE C€ MIPOBEKa BXOASI KOHTPOJI HA CYPOBHHHUTE.

B crpanara Beue HSAKOJIKO TOAMHHU paOOTAT MPENNPHUITHS 3a
peuukiupane Ha PET. Uscnenanusita uu B AJIMU TECT mnoxka3sar, ue
B XpOMAaTorpaMuTe Ha MaTepHalIUTe C€ HaMHUpAT MUKOBE Ha M3XOJHUTE
CYpOBHHH 3a noiy4aBaHeTo Ha nonmmmepa PET n paznagHute My NpoayKTH,
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KOETO TOBOPH 32 TEXKKa JIECTPYKIMS Ha ToJuMepa. Te3u pa3naHu BerecTBa
BOJISIT J10 IPOMEHH B 1IBeTa, MUpuca U pH Ha ormakoBaHUs MPOIYKT.

[Ipunara ce u Ipyr TpUK — U3HACAT ce T.H. ,,Jueiikn” (flakes) —
MEXaHUYHO HapsA3aHU u3mnoi3BaHu OyTuiku oT PET (BTopuuHu cypoBHHN)
€CTeCTBEHO 0e3 KOHTpPOJI Ha H3MOJI3BAHUTE OMAKOBKU Jajiu ca OwiH
II'bPBOHAYAIIHO IPOU3BEICHH 3a KOHTAKT C XpaHH, KOUTO CJIE/ TOBA BIM3aT
B CTpaHaTa KaTo MbpBUYEH MaTepual. Thil KaTo OTHOBO! HE ce MPOoBekKIa
BXO/JISI1I] KOHTPOJI, HE CE 3HAae JaJI CypOBHHATA OTTOBaps HAa M3UCKBaHUATA
3a KOHTAKT C XpaHH, a C€ pa3uuTa Ha MPUAPYKaBaIIUTE MapTUAATa
JIOKYMEHTH.

B®B Bpb3ka ¢ BCMUKO Ka3aHO J0 TyK OMX MCKala Jja BU 3al03Hasi ¢
JIBE OT Hal-BaXXHUTE CTHIIKH 3a MPOBEPKA HA OMTAKOBKUTE M OMTAKOBBLYHUTE
MaTepuaiy, MpeJHa3HaueHu 332 KOHTAKT C XpaHHU.

[IpocnenuMocTTa € eHO OT Hal-BaxHUTE U3UCKBaHuA. ChriacHo 3aKoHa
3a Xpanute, Permament 1935/2004 m BCHUYKM OCTaHAIU €BPONEHCKH U
HAI[MOHATTHY JIOKYMEHTH B Ta3HM 00JIACT ,,IPOCICTUMOCT™ € CTOCOOHOCTTA
3a MpociensBaHe W ClIeJBaHE Ha MaTepualia WU MpeaMeTa Mpe3 BCUUKU
eTany Ha IPOU3BOCTBO, IpepadoTKa U IpeJlaraHe B ThProBCKaTa Mpexa,

KakBo o3HauaBa ToBa U3HCKBaHE?

CrpanuTe, KOUTO y4acTBaT B [IpoLieca Ha IPOU3BOJICTBO, TPAHCIIOPT,
npojakOa M KOHCyMmallMsi Ha XpaHHW, TpsiOBa na ObAaT MpelanaseHd u
3aro3HaTH C BB3MOXKHO 3aMBbPCSIBAHE HA XpaHaTa OT XUMHUYHA MUTPALIHS
Y HAUMHUTE 32 HEMHOTO HaMassBaHe. ToBa 03HauaBa, ue:

-Marepuanure u u3nenusaTa TpsAOBa Aa ObAAT UICHTUDUITUPAHU B
JOKYMEHTHTE TOJIKOBA ITBJIHO (BKJI. ¥ B IPOTOKOJIUTE OT U3MUTBAHE), Ye IPU
YCTaHOBSIBaHE Ha MPOOJIeMH Je(EKTHUTE KOTMYECTBA 1a ObIaT U3TEIIeHN
OT ThProBcKaTa Mpeka, MPOU3BOAUTENUTE U moTpedurenure. TpsadBa aa
“Ma HEOOXOJAMMHTE KOHKPETHU JaHHHM 33 W3IHUTBAHUS MaTepuan WU
U3JIeNNe — BUJI, MapKa U MTPOU3BOAUTEN HA CYpPOBUHHUTE U IPOU3BOIUTEN Ha
KpaifHus MaTepuas/apTHKyJl, IMa JI1 PEUUKINpaH MaTeprall B peienTypara
Ha Marepualia Ha OMaKOBKaTa U KOJIKO.

-Tasu mnpocmeaumoct TpsiOBa Ja ce TrapaHTUpa Ha BCUYKHU
eTanu, 3a J]a C€ YJIECHAT KOHTPOJa, U33€MBAHETO OT MOTpeOUTeInTe Ha
nedeKTHUTE MPOAYKTH, WH(OPMAILIUATA 32 MOTPEOUTEIIUTE U MTOSMAHETO
Ha OTTOBOPHOCTTA.

®upMuTe- MOTPEOUTENN HAa OMNAKOBKH CBIIO Ca U3KIIOUUTEIHO
3aMHTEpPEecOBaHM Ja uMarT UHpopMalus OT KakBU MaTepualu ca
IIPOM3BE/IEHN ONTAaKOBKUTE, KOUTO I0JI3BAT, 32 J]a 3HASIT KaKBO /1a 3asBsIBAT
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M 32 KOM MaTepuaad ce OTHACAT HM3MUTBAHUATA, KOUTO JOKa3BaT, ye
oraxkoBKaTa € 06e3omnacHa. ToBa M03BOJIsIBAa CKIOYBAHETO HA KOMIIETEHTHH
JIOTOBOPH 32 IOCTaBKa Ha O€30MacHU CYPOBUHH, OTIAKOBBYHU MaTEPHUATU U
OIIaKOBKH. 3a ChKaJICHUE BCE OIl€ UMa NPEANPUATHUS, U TO FOJIEMHU, KOUTO
OTKa3BarT Jia JeKJIapupaT MapKUTEe U MPOU3BOJUTEINTE HA CYPOBUHUTE, C
KOUTO pabOoTST MO MPETEKCT, Y€ € ThproBcka TaiiHa. ToBa UM Mo3BoJIsIBa
TEOPETUYHO! /1a MOAMEHAT U3NUTAHNUTE MaTepUaIl ¢ TaKHBa, KOUTO HE ca
U3MHUTAHU U T€ €BEHTYaJIHO /1a HE OTTOBapAT Ha U3UCKBAHUATA 32 KOHTAKT
C XpaHH.
3. VznuTBanug 3a o01ma U crieruduuHa MATPATTHS

3a nma ObIaT MOJY4YeHW CpPaBHUMHU pe3yNTaTH MpU IMpoBepKara
Ha CHOTBETCTBHETO C IpaHHUIATa Ha crenuduyHa W o0IIa MUTpaIHs, €
He0oOX0IUMO J1a ce MPaBsAT U3MUTBAHUS IPU CTAHIAPTU3UPAHHU YCIOBUS Ha
M3MUTBAHE, B TOBA YU CIIO TPOABIKUTEIHOCT HA U3IIUTBAHETO, TEMIIEpaTypa
U cpella Ha W3NMHUTBaHE (MOJENEH Pa3TBOp), KOUTO Jla OTTOBApAT Ha Hai-
JIOIIUTE TPEABUAMMU YCIOBUS Ha ynoTrpeba Ha maTepuana — BHJ Ha
XpaHaTa, 3a KOSTO € IMpe/Ha3HaueHa OMaKoBKaTa, TeMIepaTypa U Bpeme
Ha KOHTaKT/TOJHOCT. BCcuuku m3nuTBanus TpsOBa Ja ObIaT MPOBEXKIaHU
npu ycnoBusara, ompeneineHn B Permament 10/2011 karo chOTBETHH
Ha peajHUTE YCJOBMS Ha ynoTpeba M TOBa € M3KIIOUUTEIIHO BA)XKHO 3a
BaJIMIHOCTTA Ha MOJMyYEHUTE PE3yJITaTH.

To3u BBIIpOC € BaK€H U 3a MPOU3BOAUTEIUTE U MOTPEOUTENNTE
Ha OMAaKOBKU M OMAKOBBUHU MaTepHaly MpPHU B3EMaHETO Ha pEIIeHHE 3a
3akynyBaHe. Kol e kputepusar 3a oOsBABaHETO MM 3a O€30MacHH, aKo
uMaMe camMo pesyiTara oT oluiata Murpanus?

CepriacHo Pernmament 1935 u 3akoHa 3a XpaHUTE OT ONaKOBKaTa
He TpsOBa Ja MpPEeMHHABAT KbM XpaHaTa HUCKOMOJIEKYJIHHM BEIIECTBA B
KOJINYEeCTBA, KOUTO MOTAT JIa MPEJU3BUKAT HEOIAroMpUATHU MPOMEHHU B
ChCTaBa Ha XpaHaTa WJIM B OPraHOJENTHYHUTE I XapakTepucTuku. Tosa
BKJIIOYBA M IPOMEHH B OTAJIECIEHIINATA/yTallKa WM POMsIHA B IIBETa Ha
MOJIETTHUTE CPE/IU CJe]l eKCIIO3UIUSATA.

C KkakBHU 3aKOHOBH JI€HCTBUS HUE B bbiirapus oTroBapsiMe Ha TOBa
m3uckBane? CoriaacHo Hapen6a Ne 2/2008 3a mmactmacuTe (KOSITO HE ce
3Hae Kak le ObJie MPOMEHEHA NP aKTyaln3alusTa i) mbpBaTa CTHIIKA
MpU HW3MUTBAHETO/OLIEHSBAHE HAa CHOTBETCTBUETO € JalM OIaKOBKaTa
IIPOMEHSI OpraHoJIENTUKAaTa Ha MOJEJIHUTE CpeAd M pas3pelieHaTa
npoMsHa € 1 6an, He3aBUCHUMO Jalu BBB BKyca uiau mupuca. [Ipu mo-
rojsiMa IpoMsiHa ONTIaKOBKaTa He Cce pa3peliaBa 3a KOHTAakKT ¢ XxpaHa. OcBeH
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TOBa aKO MOJIEIIHUTE CPEAM CJIE]] eKCIO3HUIMATA/ IPOOONOArOTOBKaTa ca
OLIBETEHH, OIAKOBKATA CHILIO HE CE pa3pelllaBa 3a KOHTAKT ¢ XpaHu. Hama
o0aye SICHOTa KaKBO Jla ce MpaBU, KOTaTo B MOJIEJIHATA cpefla UMa yTaiika,
PBAKIA WU ONAJECUEHIIMS.

N T1eii kato Bmaranero Ha penukiupadn PET B Oyruikw,
IIpeIHa3HaueH! 3a ONAaKOBAaHE HA HAIIMTKH, € HaJjekallo, OMX MCKana Ja
00BbpHa BHUMaHUE Ha HAKOU HEPEeLIeH! MpoOIeMHu:

1. B ny0Onuunus ciuchbk Ha GUpPMUTE, KOUTO MPOU3BEKIAT MaTEpUATTU

u npeametu ot twiactMacu/PET, mpenHa3HaueHu 3a KOHTakT C

XpaHu, J1a ce 00XBaHar:

- ¢upMuTe, KOUTO NPOU3BEKIAT PEUUKINpPAaH MaTepuan 3a
KOHTAaKT C XpaHH,

- mpedopmu 3a pazayBaHe Ha OyTHIIKH U

- ¢dupMuTe, KOUTO TPOU3BEKIAT OE3aTKOXOIHU HAMUTKU U
Oupa, Thi KaTo T€ CaMU MPOU3BEKIAT OYTHIIKUTE CH.

ToBa e HeoOx0aKMMO, 32 12 BIs3aT B CUCTEMATa 3a KOHTPOJL.

2. Jla ce u3CHU 1aJIM MMa IIPEANPUATHS B CTPAHATa, KOUTO PELIUKINPAT
6e3 omobpenu ot EFSA mpomecu u mpemarar cBosiTa NMPOAYKLUS 3a
OIIaKOBKU Ha XpaHH.

(Cnyuait or Hamara npakrtuka: dupma 3asdBsiBa aHAJIM3U U JEKIapupa
MapKaTa Ha KUTailCKA MaTeprall U TBbpIH, 4e € mbpBudeH. Ho B IHTEepHET
Ta3u Mapka e Ha perukiar!!!)

3. Oxka3sBa ce, ye y Hac He € JIOCTaThbYHO €BPOIEHCKUTE periaMeHTH
Jla CTaHaT HAllMOHAJIHO 3aKOHOAATENCTBO. M31CKBaHUATAa UM MacoOBO HE Ce
cna3Bar. 3atoBa npu akryanusupaneto Ha HAPEJIBA Ne 2 OT 23 IHYAPU
2008 I. 3A MATEPUAJIMTE U ITPEIMETUTE OT IINIACTMACH,
INPEAHA3BHAYEHUN 3A KOHTAKT C XPAHU e neoOxomumo na ce
BKJIIOYAT U CIEAHUTE U3UCKBaHUS:

3.1.  3apnaceocurypu U3II'bIHIBAHETO HA U3UCKBAHETO 32 IPOCIEIUMOCT
ChIVIACHO 3aKOHA 3a XpaHHUTE, OCOOEHO KOTaTo Ce€ BKJIKOYBA PELUKIMPaH
BTOPUYEH MarepHuall Mpu M3NUTBAHUATA HA MaTepUaJUTe U MPEIMETUTE
ot PET e HeoOxoauMo 1a ce Jekiapupa BiaraHeTo Ha TaKbB CKpall B
TIX U TOM 1a ObJe BKJIIOUEH B OIMCAHMWETO Ha m3aeanero. HeoOxomumo
€ JI0Ka3BaHEeTO Ha 0e30M1acHOCTTa HAa OMAKOBBYHMS MaTepHall B TO3H MY
CbCTaB Upe3 ONpejelisiHe Ha crenu@uuHaTa MHUrpalus Ha BellecTBaTa,
KOUTO Ca XapaKTepHH HE CaMO 3a CBEX/I'bPBUYEH MaTepuall, HO U CJe[
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BJIAraHETO Ha PELIUKIIAT.

3.2. Jla ce BKJIIOYM M3MCKBAHETO NPOU3BOAUTEINTE HA ONAKOBKU U
MaTepuaiy J1a AeKIapupar BjlaraHeTo Ha PelMKIaT B KOHKPETHOTO U3/IeNTue
1 HETOBOTO KOJIMYECTBO?

3.3. B cnorBerctBue c¢ Permamentun 10/2011 u 282/2008 u Ha
PBKOBOZICTBOTO 32 O1IEHKA HA OE30ITACHOCTTA HA PEIIUKINPAIIUTE TPOIECH,
T. 4 1 5 ;ma ce BKIIOYM M3UCKBAHETO 32 MBJIHO OXapakTepu3HpaHE Ha
MOJIy4aBaHUTE PEIUKIIATH — 332 KAKBU YCJIOBHUSI Ha KOHTAKT C OlaKOBaHaTa
XpaHa ce TMpeasiaraT - BpeMe M TemIeparypa, ChOTHOIIEHHE o0em/
MOBBPXHOCT, 32 €IHOKpPATHA WJIM MHOTOKpaTHAa yroTrpeda, BUIAOBE XpaHH/
MOJICITHU CPEIU TMPH OIpe/esiHe Ha MUTPAlUATa Ha BELIECTBaTa, KOUTO
MUTPHUPAT KAKTO OT CBEIKUSI MaT€pUaJl, TaKa M OT PEIIKIIaTa B ChOTBETCTBUE
¢ n3uckBanusTa Ha Permament 10/2011. Taka mpu U3IMbJIHEHWETO HA TOBA
M3HUCKBaHE TIOTPEOUTENNTE HA pEIUKIIATa 1Ie ObJIaT CUTYPHU, Y€ TSIXHOTO
MIPOM3BOJICTBO HsAMA J1a ObJIe KOMIIPOMETHUPAHO U MOTPEOUTENNTE HIMA Ja
ObJaT M3JI0)KCHH HA BPEJIHU BEIIECTBA.

4. [IpoBexaane Ha IIUPOKA KaMIIaHUS OT MEPOTIPUSITHUS 32 3aTI03HABAHE
Ha 3aMHTEPECOBAHUTE CTPAHU C HOBUTE W3HMCKBAHUS, BKIIOYUTEIIHO
cepTuUIMpaIIUTe OPraHU3alNH.
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ABSTRACT

Milk and dairy products are among the most nutritious food
products and splendid culture mediums for microorganisms. Thermal
treatments are preponderantly used for the pasteurization and sterilization
of milk and dairy products as effective methods for ensuring product
safety and improving shelf-life. However, thermal treatments have some
drawbacks like loss of vitamins, undesirable protein denaturation, freezing
point depression, non-enzymatic browning, loss of volatile compounds,
and flavor changes. In this respect, the use of non-thermal processing
techniques in food applications especially in milk and dairy products
gaining popularity since these techniques are claimed to be promising and
sustainable alternatives to conventional thermal treatments. Ultrasound
technology, high-pressure processing, cold plasma processing, supercritical
carbon dioxide technology, irradiation, and pulsed electric field processing
are non-thermal technologies that can inactive pathogenic microorganisms
without significant loss of the nutritional and organoleptic properties of
food products. On the other hand, the major problems of non-thermal
technologies are the high cost and the small volume of the treated sample.
To sum up, non-thermal processing techniques have come into prominence
in recent years as novel technologies and it is possible obtaining a product
with better organoleptic properties, greater shelf-life, and minimal changes
in nutritional and quality parameters.
Keywords: Non-thermal processing, milk, dairy products, food safety,
sustainability
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1. Introduction

Nowadays, consumer expectation is increasing towards sustainable
food processing technologies. Renewed expectations from processing
technologies not only ensure microbiological safety but also not cause a
decrease in nutritional value. Moreover, processing technologies should
capable of meeting the ever-increasing needs in relation to the global
population (Soni et al., 2021). Consumers crave for food which produced
using green technology, has high nutritional quality, and microbiologically
secure (Barba et al., 2016).
Thermal processing technologies like pasteurization and sterilization are
the major food processing technologies in the food industry especially
for milk and dairy processing due to their efficacy to inactivate
microorganisms and enzymes (Soria & Villamiel, 2010). Nevertheless,
thermal processing has some drawbacks like loss of vitamins, undesirable
protein denaturation, freezing point depression, non-enzymatic browning,
loss of volatile compounds, flavor changes, high energy consumption,
and more pollution emissions. Therefore there is an increasing trend to
replace conventional thermal processing with non-thermal technologies.
It is aimed that preserving the nutritional, sensory, and physicochemical
properties of food products while ensuring microbiological safety with
novel technologies (Hati et al., 2018). From a dairy product perspective;
milk and dairy products are splendid culture mediums for microorganisms
so they are perishable products. New developments and changes for
processing techniques are closely related to this sector (Abbas Syed et al.,
2021). Ultrasound technology (US), high-pressure processing (HPP), cold
plasma processing, supercritical carbon dioxide (SC-CO2) technology,
irradiation, and pulsed electric field (PEF) processing are briefly examined
as non-thermal novel technologies.

2. Ultrasound Technology (US)

Ultrasound is a novel technology that while preserving food quality
and increasing shelf-life, also maintains nutritional value during processing
(Akdeniz & Akalin, 2019). The advantages of ultrasound technology
are limited changes in the food product, energy efficiency, environment
friendly, low running cost. On the other hand, the technology has some
limitations like challenges in industrial-scale processing and developing
physicochemical defects and off-flavors in some food products (Akdeniz
& Akalin, 2019; Arvanitoyannis et al., 2017).
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Ultrasound technology stimulates acid production thus fermentation
time decreases, improves the nutritional quality and sensory properties
of fermented dairy products (Huang et al., 2019). In yogurt production,
fat globule size reduces, viscosity improves, syneresis decreases and
texture improves with ultrasound processing (Akdeniz & Akalin, 2019).
Moreover, ultrasound accelerates lactase release so lactose hydrolysis
enhances and probiotic cultures viability improves. Ultrasound also can
reduce the time need to for the ripening of cheese (Guimaraes et al.,
2019). It has been reported that ultrasound technology improves textural
and sensory properties of ice cream and solubility of casein, whey protein
concentrates, and isolates. Ultrasound can also be used for the production
of paraprobiotics and postbiotics (Akdeniz & Akalin, 2019).

3. High-Pressure Processing (HPP)

High-pressure processing is the most commonly used method as
non-thermal novel technologies, inactive most of the microorganisms
and some enzymes while causing minimal changes in nutritional and
organoleptic properties of food products (Yordanov & Angelova, 2010).
High-pressure processing is a promising technique due to being suitable
for both particulate and liquid foods, flexible system, clean technology,
improves texture and shelf-life, preserves nutritional value and freshness
in flavor, and ensures microbial safety. However, inactive microorganism
spores need thermal treatment, there are challenges in industrial-scale
processing, initial investment and maintenance costs are high (Voigt et al.,
2015).

When high-pressure processing is applied to milk; reduces the
microbial load and undesirable volatile compounds and maintains the
nutritional value, to yogurt; increases consistency and shelf-life and
decreases syneresis, to cheese; increasing shelf-life, affecting ripening
period and decreasing post contamination, to ice cream; creating a smooth
texture and improving aroma, to cream; increasing shelf-life and improving
foam stability, to butter; increasing shelf-life, improving consistency and
fat aggregation, to probiotic dairy products; improves growth and maintains
the viability of probiotic strains (Ravash et al., 2020).

4. Cold Plasma Processing
Cold plasma processing is one of the promising novel technologies.
Cold plasma is also used as non-thermal plasma in different sources (Segat
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etal., 2016). Cold plasma is a promising technology due to its capability of
inactivating microorganisms consequentially bacteria spores and biofilms.
Also, cold plasma is a fast process, green technology, no damage to the
nutritional, sensory, and structural quality of the food products. On the
other hand, cold plasma needs high cost, food properties like shape and
size affect the treatment so there are some difficulties treatment of irregular
surface food products (Coutinho et al., 2018).

5. Supercritical Carbon Dioxide (SC-CO2) Technology

Supercritical carbon dioxide technology has different applications
due to carbon dioxide being a safe, easily available, high soluble, fireproof,
non-corrosive, inert, nontoxic, moderately spreadable, and low price
supercritical fluid. Moreover, easy removal of residual carbon dioxide is
an advantage rather than other supercritical fluids. Supercritical carbon
dioxide technology prevents oxidation because there is no oxygen in the
system, has a short processing time, doesn’t cause any thermal degradation,
has increased penetration features, and green technology. However, there
are changes in the phase diagram and it is complicated to predict processing
conditions, technology has difficulties for real-time control, requires high
initial investment and trained staff (Amaral et al., 2017).
The effect of supercritical carbon dioxide technology on milk is not
completely understood and needs further research. It is claimed that sCO2
can be used production of low-fat dairy products, cheese manufacture,
precipitating casein, and fractionating whey proteins (Guo, 2011).

6. Irradiation

Radiation-based technologies ensure microbial safety without
causing any defects in food quality and structure. Even if irradiation
inclusively researched and beneficial aspects have been revealed, still there
is a negative perception and not accepted by consumers. In this respect,
radiation-applied foods must be marked with the “radura” symbol and it
should be clearly indicated on the product label. Irradiation is an effective
technology for microbial safety, it is a green technology and cold process
that extends shelf-life, and can be used even for packed foods. Apart from
negative consumer perception, irradiation requires a high initial investment,
all foods are not suitable for this technology and there will be some loss
of nutrients especially vitamins and minerals (Ehlermann, 2016; Roberts,
2016).
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According to some studies when milk and dairy products radiated, off-
flavors come out but in recent years oppositely of these findings, effective
irradiation results were reported. It is determined that ultraviolet irradiation
improves the characteristics and structural configuration of milk proteins.
In this respect, treatment dose and time affect variations in the structure of
proteins (Odueke et al., 2016).

7. Pulsed Electric Field (PEF) Processing

Pulsed electric field technology is a promising novel technology
both ensures nutritional quality and microbiological safety. Because PEF
temperature parameters are usually below conventional pasteurization
temperature, PEF treatment can be considered non-thermal technology.
PEF processing applies to both batch or continuous processes, treatment
time usually is not long, no chemical reactions, improved mass transfer,
and green technology. However, PEF processing requires a high initial
investment, is not applicable for all food types, low effectiveness against
enzymes and spores (Wang et al., 2018).
According to studies, PEF treatment is applicable for effectively eliminating
microorganisms in milk. PEF treatment is also efficient on immunoglobulins
and bioactive peptides (Soni et al., 2021).
Ultra-high-pressure homogenization (UHPH), microwave-assisted thermal
sterilization (MATS), pressure-assisted thermal sterilization (PATS), light-
based technologies like Blue LED are also novel technologies that gaining
interest (Soni et al., 2021).

8. Conclusion

Consumer acceptability and safety are two major criteria for a food
product. Inthisrespect, increasing the acceptability of the product, protecting
the nutritional value, and ensuring microbial safety is of vital importance.
With increasing consumer awareness, novel non-thermal technologies
gained interest and began to replace thermal processing especially for
milk and dairy products. Even if there are still some unresolved issues,
non-thermal processing technologies are promising and continue to grow.
Overall, feasibility studies of the process to enable the implementation of
novel technologies at an industrial scale are also welcome and compulsory.
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ABSTRACT

The high growth of world population, climate change, and the
factors related to environmental and economic lead the scientist to focus on
plant-based proteins, particularly legumes, to ensure food safety regarding
nutritious, sufficient, and safe food. The concentrates or isolates forms of
legume proteins were generally used for not only enrichment of the food
composition, but also replacement or reduction of the amount of egg,
fat, and milk in cake recipes by using alone or combining with different
food additives and/or compounds. In this regard, the most commonly
used legume protein is soy protein followed by pea and also lupin, lentil,
cowpea, and white bean proteins, in cake production.
Keywords: sustainability, soy protein, pea protein, cake, enrichment,
replacement

1. Introduction

Legume is belong to the family Leguminosae or Fabaceae, and the
term “legume” attributes to the plants whose fruit is enclosed in a pod.
Pulses, in other words, grain-legumes, also called Leguminosae which are
grown for their edible seed. They are rich in macro-and micronutrients
which is the association between human health and well-being. They
require less water and fertilizer, high ability the adapt to harsh conditions,
and contribute to soil biodiversity as a natural, renewable and sustainable
source (Boukid et al., 2019). Therefore, the United Nations has declared
2016 as the “International Year of Pulses” to increase the awareness of
their role in meeting the nutrition insecurity (Aqarwal et al., 2017).

In addition to these, the consumers are aware of not on
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environmental-friendly sources but also consider animal welfare.
Moreover, the number of people who prefer different dietary choices like
vegetarianism and veganism is also increasing, day by day (Gravel and
Doyen, 2020). Taking into account all of these, legume proteins could be a
good source for bakery products. In this regard, the most commonly used
legume protein is soy protein followed by pea protein. The concentrates
or isolates forms of soy proteins, namely SPC and SPI respectively, were
generally used alone or combined with different compounds for not only
fortification the composition (Meng and Kim, 2020; Bravo- Nufiez et al.,
2020; Assad Bustillos et al., 2020; Sahagun et al., 2018; Ronda et al., 2011;
Sung et al., 2006), but also the replacement or reduction the amount of egg
(Shah et al., 2019; Lin et al., 2017a; Lin et al., 2017b; Julianti et al., 2016;
Matos et al., 2014), fat (Azmoon et al., 2021; Akesowan, 2010), and milk
(de Souza and Schmiele, 2021), in cake production. The modified legume
proteins as hydrophobically-modified pea protein (Shah et al., 2019),
glycated and thermally-modified cowpea protein (Campbell et al., 2016),
were also utilized in cake formulations.

2. The role and influence of legume proteins in cake production

In the literature, the studies in the scope of cake formulations
enriched with legume proteins were generally focused on influence on
batter properties and cake quality parameters, as seen in Table 1. Therefore,
there is a limited study that is centered upon the nutritional value of end-
products. In this regard, half of the vegetable oil in the formulation of
chiffon cake was replaced by combined of konjac flour (0.5 and 1.0%)
and SPI (5 and 10%) with different concentrations. The fat content and
total energy value were decreased, as expected, but the content of protein
and ash was increased compared to control cake without both konjac flour
and SPI. The fat content of fat-reduced cakes was nearly 11-12% whereas
about 19% in control samples. However, there were no significant (p>0.05)
differences between fat-reduced cakes. On the other side, the increase in
protein value was attributed to SPI which consists of 90% protein content.
In this regard, the cakes including a higher amount of SPI (10%) were
assumed as most nutritious (Akesowan, 2010).

In another study, the pound cakes with low carbohydrate content
were produced by using custard apple-puree (CAP), fructooligosaccharides
(FOS), and soy protein hydrolysate (SPH), instead of wheat flour, sugar, and
milhrespectively. Although the content of protein and fat did not change,



starch and sugar including both reducing- and non-reducing- decreased, as
aimed. Therefore, the total caloric value is also decreased by nearly 21%.
On the other side, the total dietary fiber content was increased nearly 10-
fold compared to the control sample, and this was related to the addition
of CAP and FOS. The replacement of the main cake ingredients led to
a significant reduction in (p<0.05) the digestible carbohydrates, glycemic
index, and also glycemic load. This was referred to the high fiber content of
low carb pound cakes which modulate digestive enzyme activity and thus
the glucose levels in the blood (de Souza and Schmiele, 2021).

The egg replacement was conducted by utilizing SPI combined with
maize starch and xanthan gum. Both gluten-free cakes (GF) and gluten-free
egg-free cakes (GFEF) did not show significant differences with control
cakes, about their moisture contents. Moreover, no significant differences
were determined in GF, and, GFEF about crude fiber although the highest
dietary fiber value was obtained in GFEF (Julianti et al., 2016).

2.1 Enrichment
2.1.1. Enrichment of cakes with soy protein

The sponge cake was enriched with soy protein concentrate (SPC)
at 8 different levels (3, 6, 9, 12, 15, 18, 21, and 24%) by adding to wheat
flour. According to the results, the values of specific volume and volume
index decreased with the increasing amount of SPC. This was explained
by negative correlations with alkaline water retention capacity (-0.971)
and protein content (r=-0.979), while the positive correlation between
sedimentation values (r=0.924). Moreover, the center height values were
also decreased when using more than 9% SPC. However, the uniformity
index did not change significantly which indicates no shrinkage was
observed in the sides of the cakes. On the other side, the weight values
increased and were interpreted as an decrease in baking loss. The L
values of the crust part which indicates lightness in color significantly
increased when the amount of SPC is more than 12% in blend, whereas the
a values were decreased. However, there were no significant differences
determined in b values in crust parts of cakes. Although there were little or
no significant differences were observed in springiness and cohesiveness
values, respectively, the values of hardness and chewiness were increased
in accordance with the increasing amount of SPC, according to textural

analysis (Sung et al., 20006).
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The soy-based proteins were also utilized in the production of
gluten-free cakes (Ronda et al., 2011; Meng and Kim, 2020). According
to the hypothesis of Meng and Kim (2020), different protein sources could
influence positively the viscoelastic properties of rice batter, the quality
parameters, and the shelf-life of fermented rice cakes, because of having
high water binding capacity and also causing starch-protein interactions. In
this regard, the soy protein isolate (SPI) were utilized at three different ratios
as, 0.5, 1.0, and 1.5% and compared with two different protein sources as
whey protein concentrate (0.5, 1.0, and 1.5%) and marine fish collagen (1,
2, and 3%), in terms of batter rheological properties and quality of end-
product during storage. Dynamic rheological properties were determined
by using a rheometer in oscillation mode. According to the results, the G’
values were higher than those of the G” values in all cakes which points out
that the elastic properties are dominant over viscous properties. Compared
to control, the values of viscosity and elasticity of batters when using SPI
in high concentrations (1.5%) were higher, which attributed to the presence
of glycinin in SPI which could make heat-induced thermoset gel. The tan
o values were also increased but were not affected by the increasing levels
of SPI. The addition of the low amount of SPI (0.5%) did not change
significantly the values of porosity and specific volumes. The incorporation
of SPI resulted in a reduction in L* values in crust whereas an increment
in b* values. There were no significant differences in the hardness of
cakes with the addition of SPI. The hardness values were increased in all
samples during 3 days of storage. In addition, the lowest predicted shelf-
life was obtained in cakes including 1.5% SPI, followed by WPC at the
same concentration ratio. The rice cakes including SPI increased taste
acceptability, however the highest sensory attributes (odor, color, softness,
and porosity) even compared to the control sample, were belong to cakes
enriched with marine fish collagen (Meng and Kim, 2020).

In another study, some rheological properties (behavior of flow and
viscoelastic) were also defined in gluten-free layer cake batter made from
three different starch sources, as corn, rice, and potato including SPI at
two different ratios (10 and 20%) and compared with wheat wheat protein
(WP), as well. According to the results of flow behavior, all the cake batters
showed pseudoplastic and slightly thixotropic behavior. Moreover, the flow
behavior index (n) did not change in terms of different types and ratios of
starch and protein sources. However, the increase in batter consistency (K)
was more remarkable in batters including SPI than WP and more noticeable
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when increasing the concentration. This was attributed to its higher water
absorption capacity which results decreasing in the amount of available
free water and thus limits the movement of particles in cake batters and
then increase apparent viscosity. In addition, the SPI-added batters at high
concentrations (20%) with rice starch had similar consistency with wheat
flour-based cake batters. According to the results of viscoelastic behavior,
G" values were higher than G’, which resulted in tand being greater than 1
which is characterized by soft gel structure. The incorporation of protein
to cake formulation reduced tand values which is more remarkable in SPI-
added batters. On the other side, the density of batter was reduced by nearly
10% percentage in presence of SPI with all starch sources which related to
an increase in apparent viscosity of batter. The volume of the end-product
was affected according to starch sources when using together with SPI. In
this regard, using SPI together with potato starch improved, while corn
affects negatively values of cake volume (Ronda et al., 2011).

2.1.2. Enrichment of cakes with pea protein

The pea protein was used in the gluten-free layer cake recipe
including two different animal based-protein sources (whey and egg white)
by using mixture design and the effects on batter and end-product were
defined. The animal-based protein sources decreased the batter density
which indicates better aeration which is related to their good foaming
capacity, whereas pea proteins increased the density of batter which
attributed to their lower emulsifying capacity and stability. Similarly, it
also made an increment in batter viscosity which negatively influence the
specific volume of cakes. However, there are promising results in terms of
hardness, when using pea protein in combination with whey which had no
significant differences with the control sample. Moreover, more acceptable
cakes were obtained with the incorporation of high percentages of pea
proteins with a relatively low percentage of whey proteins compared to
using pea protein alone (Bravo- Nuiiez et al., 2020).

In another study, different protein sources as plant-based (rica and
pea) and animal-based (egg white, whey) were utilized idividually for
producing gluten-free layer cakes. Controversy to study of Bravo- Nuifiez
et al. (2020), pea protein did not affect batter density in gluten-free layer
cakes, but the highest viscosity values were obtained. Moreover, the batters
including pea protein had a smaller but greater number of bubbles than

the control sample. Similarly, the reduction of specific volume was mo
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prominent in highest percentage (45%) pea-protein enriched cakes and was
related to high batter viscosity. On the other side, the baking loss values
were lowest in cakes with egg white at high concentrations. Any type of
protein source reduced L* values, which means resulted in a darker crust
than control, but the significant differences were observed in caked added
with a high amount of pea protein and also animal proteins. According
to results of textural characteristics, hardness is increased addition of pea
protein at high concentrations (30 and 45%) when compared to control.
In addition, these values were generally higher than cakes enriched with
rice protein whereas lower than cakes including egg white. All sensory
attributes (appearance, taste, odor, texture, overall acceptability) were
lower in pea-enriched gluten-free layer cakes. However, the scores of
overall acceptability are higher than the cakes consisting of egg white or
rice protein (Sahagun et al., 2018).
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PE3IOME

B HacTosm0TO M3CIeIBaHE Ype3 U3IOJI3BAHE Ha MTPEIU3HU SIPEHO-
GU3NYHA W PATUOXMMHUYHM METOIU Ca MPOBEJACHH H3CJICABAHUS Ha
crienu(pUIHATa aKTUBHOCT HA TIPUPO/THU PAJMOHYKITHIA B MUHEPATHU BOIH
OT MHTCH3UBHO U3MOJ3BaHU W3Bopu B HOkHa bwirapus. M3cnensanero
BKIIIOYBA aHAIM3 Ha CBHABPKAHHETO Ha paamii-226 (**°Ra), omoBo-210
(*'°Pb), ectectBen ypaH (ect. U), o0ria anda-akTHBHOCT U 0011a-0eTa aK-
TUBHOCT. Pesynrature Bapupar ot 13 1o 168 mBg/L 3a **Ra, ot < 1.8 10
104 mBg/L 3a ?'°Pb, ot < 3 n0 21 pg/L 3a ect. U, or <0.003 10 1.79 Bg/L
3a o6ma anda-akruBHOCT U OT 0.034 Bg/L no 1.84 Bg/L 3a o6mra-6eta ak-
THUBHOCT.

HanpaBeHa € OIICHKa Ha OYaKBaHUTC TOAMIIHH e(beKTI/IBHI/I
A03U 3a BB3paCTHU HMHAWBUIAU, IMPU AJOIMYCKAHC, Y€ CPCAHO T'OJUIIHATA
KOHCyMallisd Ha MUHCpAJIHA BOJIa € 730 JTpa. 3a BCUYKH HN3CJICABAaHHU BOAU
CTOMHOCTHUTE Ha roauniHaTa e(beKTI/IBHa J03a Ca IM0-HUCKHW OT MaKCHUMaJIHO
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yctanoBeHata no3a 100 uSv/y, ceriacHo npennucanusta Ha CBeTOBHATa
3/lpaBHAa OpPTraHu3
arusl.

[lonyyeHnTe HOBM pe3yiTaTH C€ M3MOJ3BaT 3a OIEHKAa Ha
paualMoOHHUs CTaTyC Ha U3CJIEeIBaHUTE BOAU. Te ImIe MOJKPErsT
HAaBpEMEHHHUTE M AaJCKBAaTHHM MEPKH 3a HaMajsiBaHe Ha BPEIHOTO
BB3/ICHCTBUE HA HOHU3MPAIIIUTE THUCHHUS BbPXY HACETICHUETO B CIIy4ail Ha
MOBUIIIEHA PAIMOAKTUBHOCT B T€3U BOM.

KirouoBu nymm: EctecTBeHa paioakTUBHOCT, 0011a MHIMKATHBHA /1034,
MUHEpaJIHa BOJA.

ABSTRACT:

The activity of naturally occurring radionuclides in mineral waters
from certain most frequently used sources in Southern Bulgaria has been
measured with high precision by means of nuclear and radiochemical
methods. Concentration levels of radium-226 (**Ra), lead-210 (*'°Pb),
natural uranium (nat. U), gross alpha and beta activity were determined
in the water to evaluate annual effective dose due to the ingestion of the
mineral water. The results obtained for the water samples varied in the
interval 13-168 mBq/L for **Ra, < 1.8- 104 mBgq/L for *'°Pb, < 3-21 ng/L
for nat. U, <0.003-1.79 Bq/L for gross alpha activity and 0.034 Bq/L-1.84
Bq/L for gross beta activity.

The annual effective doses were calculated for all investigated
waters for adult inhabitants assuming yearly consumption of 730 litres.
The results have shown that all values of the annual effective dose of the
investigated mineral waters were below the individual dose criterion of
100 puSv/y reported by World Health Organization.

The obtained new results are used to assess the radiation status of the
investigated water. They will support timely and adequate measures to
reduce the harmful impact of ionizing radiation on the population in cases
of increased radioactivity.

Key words: Natural radioactivity, total indicative dose, mineral water.

BBbBEJEHHE
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MHOroOpoiHNTe MHHEpATHU W3BOPU Ca €IHH OT Hall ICHHHUTE
npupogHu OorarctBa Ha bovarapus. Ha cpaBHHTenHO Heronsmara u
TEPUTOPHUS CE€ HAMHpaT Haj 225 XUAPOMHHEPATHH HAXOMHMINA, KOUTO
UMaT pa3UYHa TeMIepaTypa, MHHEPaJeH CbCTaB M PaTHOAKTHBHOCT
(Shishmanova, 2014). PagroakTUBHOCTTa HSMa LBST, BKYC U MHUPHC H
M3II0JI3BaHETO Ha BOJA C HAJHOPMEHO ChIbpXKAHHWE HAa PAJUOHYKIHIN B
Hesl MOXe J1a JIOBEZIC JI0 BIIONIABAaHE Ha 3JIPABHUS CTATyC Ha HACEIICHUETO
(Kamenova-Totzeva et al., 2013).

Haii-yecto mpuiaran moaxoj| 3a 3aluTa 3JpaBeTo Ha XopaTta OT
HeOIaronpusITHUTE e(EKTH HA PaTMOAKTUBHOTO 3aMbPCSABAHE HA BOJIUTE €
MIPOBEXKIAHETO HA MOCTOSTHEH MOHUTOPUHT HAa KQYeCTBCHHUTE IMOKA3aTEIIN
Ha muTeiHaTa Bojaa. [IOCTOSTHHOTO HM3MepBaHe Ha PaJUOAaKTUBHOCTTA
Ha BOJIMTE IO3BOJISIBA OCUTYpsIBaHE HA HUBA Ha PAJIMOAKTHBHOCT MO
HOPMATHBHO YCTaHOBEHUTE IPAHUIIN 32 MUTEHHN BOH, 3aII0TO T€3H BOJIU
ca BaKeH (pakTop 3a yBelIM4aBaHe Ha 0OIIOTO 00JIbYBAaHE HA HACEIICHUETO,
B pE3yJITaT HA TMOTIBIIAHE HA €CTECTBCHH PATUOHYKININ ¢ TsX (Marovic
etal.., 1997).

PagnoakTHBHOCTTa Ha BOJWTE 3aBUCH OT TEXHHS TPOU3XOJ M
XMMUYCH ChCTaB. Hali-uecTo cpemaHuTe eCTECTBEHW PATUOHYKIHUIN B
MUHEpAIHU BOJHM Ca OT ypaH-paJHMeBUs M TOPHUEBHS PEIOBE U TEXHHUTE
pasmajHu npoaykTH, kakto u K. B moa3eMHUTE BOAM paHOHYKIHINATE
MoTajaT Ype3 MpOLECH Ha €po3usi W pa3TBapsiHE OT CKAIM U MUHEpalH,
(hopMHpaHK BB BOIOHOCHHUS XOPU30HT WJIH YPE3 UHPUITPUPAHE C BAJICKUTE
(Botezatu et al., 2001). MunHaTa 1eifHOCT, MPOU3BOJCTBOTO U yroTpedaTa
Ha MHUHEPAJIHH TOPOBE U IISICHIM, MOXKE JIa JIOTIPUHECE 32 TEXHOTCHHOTO
YBEIIMYaBaHE Ha CHIBPKAHUETO HA ECTECTBEHH PATUOHYKIUAH BBHB
Bogute (Alomari et al., 2019). Ot Bcuuku pagMOHYKIUIN, TPUCHCTBAIITH
B MHUHEpAJIHUTE BOJHW, M30TONUTE HA paaus, OJOBOTO M ypaHa ca Haii-
BXHUTE W3TOYHHIIA HA PAJHMOAKTUBHOCT 3a YOBEHIKOTO TSJIO, TIOpaIu
TSAXHATA BUCOKA TOKCUYHOCT U PAJAMOTOKCHIHOCT.

226Ra, e ecTecTBEH PAJAMOHYKJIHI C TEPHOJA Ha TOJypas3magaHe
1 600 r. (T ,=1.6x10° y). Toii e qblepeH NPOAYKT B ypaH-PaaHEBOTO
ceMeiicTBO ¢ pomoHayanHuk *U u ce obOpasyBa npu ana-pasnagaHeTo
Ha aroMHUTe sapa Ha 2°Th. 2*Ra ce pasnaaa 10 *Rn upe3 u3Ib4YBaHe Ha
anga- vactuia. [logodHO Ha MalyuHUs cU paguoHyKIn ~**U nma Bucoka
MOOWJIHOCT M cnabo M3pa3zeHa 3aBHCHMOCT OT TEOJIOKKAaTa CTPYKTopa
Ha paiioHa (Nuccetelli et al., 2012). IlomagHam BBB BOAHA cpena, TOM
MOXe Jla ObJie IPEHECeH Ha 3HAauuTelIHM pas3cTosHus. llocTenBaiiku B
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YOBEIIKOTO TS0, **°Ra jocTura 10 KpbBTa KaTo B OCHOBHATA CH YacT Ce
omara B kocture. [1o To3u HaYMH TOH 00IbYBA HEPEKHCHATO YOBEIIKHS
CKeJIeT B MPOb/DKCHHE Ha MHOTO TOJUHHM U MOXKE Jla MHIyIMpa KOCTHA
capkoma. Karo anga-mpunren 1 0CTEOTPONEH paguoHyKIH, “*°Ra Moxe
712 IPUYUHA OUOJIOTUYHHU TPOMEHH ITPpU POPMHUPAHETO HA KPBBHH ThKAHH.
[Topaau BUCOKaTa My paJiOTOKCUYHOCT, HETOBOTO IPUCHCTBHE BB BOJIUTE
M3UCKBA MOBUIIICHO BHUMaHHUE.

210Ph, e ecTeCcTBEH PaIMOHYKIIN] C IEPHO/I HA TIOTypas3mnaaane 22.2
r. (T, ,=22. y). Toit e abluepeH MPOAYKT B ypaH-PaUeBOTO ceMeHCTBO
¢ pomonavannuk *U. Pasmaga ce mo ?'°Bi upe3 u3nbpuBaHe Ha Oecrta-
yacTuia. PasnpocTpaHsBa ce BbB BCHYKH KOMIIOHCHTH Ha ekocdeparta,
OnaromapeHre Ha MaluMHHS PAJMOHYKIUI — PAJIOH, a ChIIO U MOpaan
CPaBHHUTEIIHO TOJIEMHsl CH TEpHOJ Ha MojypasmaaaHe. Harpymsa ce
B Pa3UYHK CyOCTaHIMM, Y4acTBa B XPaHUTCIHUTEC BEPUTH U JaBa
3HAYUTENIHO 0ONIbUBaHE HA OnoTara. ECTECTBEHO MOBHIIIEHU ChABPIKAHUS
Ha ?!'°Pb ce HaOmOmaBaT BHB BOAWTE B PAalOHUTE HA YPAHOBH HAXOIMIIA
(I'epmanus, Yexust, bearapus u ap (Bacues, 2005).

VYpaubr (U) e ecTecTBeH, IOBCEMECTHO pa3NpoOCTpaHEH
paaroaKTUBEH METAJl, KOWTO MPUCHCTBA B MOYTH BCUUKU MHUHEPAIIH, CKAJIH,
msChIM 1 1MouBU. ChCTOM ce OT TpHU anda- M3TbYBALIM PAJTUOHYKIUIH:
24U, U m U ¢ pa3nmuyHa aTOMHA Maca, KOUTO HMMAar pPa3IndHO
pasmpejesieHue B MPHUPOJIATa M pa3liiueH IMEpUoj Ha MOJypasnajaHe.
IToeue ot 99 mporienta ot otkputHs B npupoaara U e 28U (Virk, 2016).
Bopnara e Hail-Ba)xHHs BEKTOp 3a TpaHcnopTupane Ha U B OKoJIHara cpena
(Sparovek et al, 2001). U e HeppOTOKCHUYECH METal, KOWUTO C€ HOPMHPA TT0
HeroBara XMMUYECKa TOKCHYHOCT. MaKCHMAJIHO JIOMyCTHMaTa CTOWHOCT B
MUTEHHNUTE BOJM CHIIIACHO OBITAPCKOTO U €BPOMEHCKO 3aKOHOAATEICTBO
e 30 ug/L (750 mBqg/L) (WHO, 2011). [Ipu mpoabmKATETHA KOHCYMAIIHST
Ha MUTEWHW BOAM ChAbpKamy ecT. U ¢ KOHIICHTpAIHs, M0-BHCOKa OT
MaKcMMallHaTa, MOTraT Ja HACTBIST HEOJaronpusITHU 3a 3paBeTo Ha
JOBEKa MPOMEHH, KOUTO J1a IOBEJIAT 10 YBpexkaaHe Ha Ob0penute. [Topaan
Ta3u MPUYUHA € HAJIOKUTEITHO Ja Ce CIeIU KOHICHTpAlUsATa Ha ypaH B
MUTEHHNUTE BOJH, BKITFOYUTEITHO MUHEPAJTHH.

LlenTa Ha Hacrosimata paboTra € Ja Ce MNpPEACTaBH aKTyalHa
uHpopMaIus 3a ChIbpkaHueTo Ha *°Ra, 21°Pb, ect. U, kakTo U 001112 anda-
AKTUBHOCT U 00IIa 0eTa-aKTUBHOCT B MUHEPATHH BOIU OT WHTCH3UBHO
U3M0/3BaHu u3ToYHUIM B FOkHa Boirapust, 3a 1a ObJaT B3€TH aICKBaTHU
MEpKH MPH MPEBUILIABAHE HA HOPMATHBHO YCTAHOBCHUTE IPAHMUIIH.
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MATEPUAJIU U METOJU

[Tpo6o3emane. [IpoGoB3eMaHeTO HAa MUHEPAIHUTE BOJIU € U3BBPIICHO
OoT 7 HaxXoJuIla Ha MHUHEPAJHU BOAM B 3 00JIaCcTH, KAaTO TOUKUTE Ha
npoboB3emMaHe ca nmoka3anu Ha ¢ur. 1. M3crneaBanu ca MUHEpaaIHU BOJIU
ot /eBuH, Muxankoso, JlenoBo, PakuroBo, bpauuroso, Benunrpan u
benoBo, naxoasimu ce B oonactute CmornsiH, [lnosaus u [Tazapmkuk.
MuHepamTHUTEe BOAM Ca B3ETH MPU Cla3BaHE HAa BCHYKU W3HUCKBAHHS 32
MpeicTaBUTENHO poboB3emane Ha BogHM npodu ([Tonmos u Kynes, 2007).
[Tpobute ca mpeacTaBuTeIHU U XOMOTeHHU. [IpH TSAXHOTO MpoOoB3eMaHe,
TPaHCIIOPTUPAHE U ChXPAHEHHE Ca OCUTYPEHH BCUYKU YCIIOBHS T€ J1a HE
ObIaT 3aMBbpPCEHM WM J1a ObJie MPOMEHEH TeXHUs checTaB. [IpobOute ca
cbOpaHH B MOJIMETUICHOBU OYTUJIKH, a 3a OINpeAesTHE Ha ChABPKAHUETO
Ha “Ra B CTHKJICHU OyTHIIKH.

PyMbHUA

bbnrapus

Benoso
\ Bpauuroso

YepHo Mope

Benuurpag L R
6‘_} R Mnosaue
%% 2
%% ——
®, aKUTOBO
%
02

Typuus

@ur. 1. Kapra Ha bearapus ¢ Toukure Ha npoboB3eMaHe

IMoaroroBka Ha mpoOute 3a ananau3. CneumduyHata aKTUBHOCT Ha
22Ra BBB BOAHUTE MPOOM € OIpelelieHa Ype3 TeyHa EKCTPaKIUs Ha
abuiepuus My npoaykt *?Rn (T,, = 3.8 d) u Te4HOCUMHTHIALMOHHO
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M3MepBaHe Ha TIOCIICTHUS CIIe/l IOCTUTaHE HA PATHOAKTUBHO PaBHOBECHE
22°Ra/*”Rn. PaanoXMMUYHOTO M30JHMpaHE CE OCHOBAaBA HAa PA3JIMKHUTE B
Pa3TBOPUMOCTHTE Ha JBaTa PAJUOHYKJIHIA B OPraHUYHHU Pa3TBOPUTEIU
KaTo TOIYOJI - 3a pa3nuka oT Ra, Rn ce pasrBapsa B Tax. M3nonssar ce
XUIPO(POOHH CIMHTUIIAIIMOHHU KOKTEHIIM, KOUTO MPH CMECBAaHE C BOJa
obOpa3yBar nBydaszHa mpoba. B TakaBa mpoOa IbIIEPHUS pPaIHHYKIU
22Rn ce ekCTpaxupa OT BOJIATa W Ce pa3TBaps B opraHuyHara (asa, T.K.
KOe(pUIIMEHTHT My Ha pPa3TBOPUMOCT B OPraHWYHM pa3TBOpHUTEIH € 50
II'BTH TI0-BUCOK OT TO3HW BBB Bona (Geleva, 2019).

N3mepBanusaTa ca W3BBPIICHH € TEYHOCHHHTHIAIMOHEH
cnekTpomersp Packard TRI-CARB 2770 TR/SL. KamuGpupanero Ha
CTIIEKTPOMETHpa C€ OCHIIECTBSIBA, YPE3 ONpeeNsIHe Ha e(peKTHBHOCTTA Ha
peructpanus u ¢pona 3a >?°Ra.

Pasnensnero u um3onupanero Ha 2'Pb ot BoaHara Mmarpwuiia
Ce WU3BBpIIBA IOCPEICTBOM CKCTPAKIMOHHA Xpomarorpadus. 3a
ompeJiesiHe Ha PaJMOXUMUYHHS JOOMB KbM TpoOarta ce jaobaBs Pb —
HocuTen (0T cepTUdHUIIMpaH pa3TBOpP Ha CTaOWIHO 0JI0BO). M3mon3BaHa
€ BHCOKOCEJICKTHBHA HOHOOOMeHHa cMmoia Ha ¢upma Eichrom Sr spec.
Omnogoro ce emrorpa ¢ 6M HCI u ce u3MepBa ¢ TEUHOCIMHTHIIAIIMOHECH
CIIEKTPOMETBp clie] JocTurane Ha paBHoBecue ¢ *'°Bi (Rozmari¢ et al.,
2012; Slavchev et al., 2020).

EcrectBenusaT U B U3CAEABAHUTE MUHEPAIHU BOJIU € ONPEACIICH
ype3 ICP-MS. Ananusute ca u3BbpIICHH CbC crnekrpoMerbp [ICP-MS
Perkin Elmer DRC-e6100 upe3 u3zmepBane Ha anmukBota oT 50 ml ot
BOJIHATa Mpo0a, MpeABapUTENHO ToakucaeHa ¢ k. HNO,. Anaparst e
KamuOpUpaH ¢ MyJITHEIIEMEHTEH cTanaapTeH pa3teop (Geleva et al., 2021).
3a ompenensHe Ha obmia anda- u 6eTa- aKTHBHOCT B MHHEPATHUTE BOJIU
€ M3M0JI3BaHa METOAMKA, KOATO CE OCHOBAaBAa HAa TEYHOCIMHTHJIAIMOHHA
cniekrpometpus. Bogaute mpodu ¢ odem 0.3 1 ce mpekoHIEHTpUpar 1o
BIakau coiu, ipu remriepatypa: T<80°C. Comute ce pazrBapsaTc Sml0.1M
HNO, 1 ce NpeXBBbPJIAT KOJUYECTBEHO B IOJIMETHIIEHOBA CIIMHTHIIAIMOHHA
kroBera oT 20 ml, e koeTo ce cmecBar ¢ 15 ml CIiMHTHIANMOHEH KOKTENIT
Packard ULTIMA GOLD AB. Taka moiydeHHsT KOKTEHJ ce OXJIaxaa U
ce U3MepBa C TEYHO-CUMHTHIIAIIMOHEH CIIEKTpoMeThp. EQexTuBHOCTTA HA
perucTpaiys € onpesieicHa, Ype3 U3MepBaHe Ha BTOPUYHHU CTaHIAPTHHU
pa3tBopH, chabpkamy “'Am u *°Sr (Palomo et al., 2011).

3uszﬁcm16aue Ha obwama unouxkamusra 0osa. O0IIaTa WHINKATUBHA J103a



(TID) e u3uncieHa 3a Bb3pacTHA HHAWBUIY MIPU JIOMYCKAHETO, Y€ CPEIAHO
rOJUIIHATa KOHCYManus Ha Boza € 730 1.

PE3VJITATU U JUCKYCUU

B Tabnuna 1 u Ha durypu 2 - 5 ca npeacTaBeHU MOTyYCHHUTE
pe3yaTaT 3a ChAbpIKaHUueTO Ha **°Ra, 2''Pb ecT. U, 001ma anda-akTHBHOCT
1 00111a 6eTa-aKTUBHOCT B M3CJICIBAHUTE MUHEPAIHU BOJIH. 32 CPaBHCHUE
¢ nanuuTe 3a 2°Ra u ?'°Pb, xonnenrpanusra Ha ect.U B ug/L e npeBbpHaTa
B cnerduuna aktuBHOCT B mBq/L (25.28 mBq U cvotBercTBaT Ha 1 png).

Tadommua 1 Craructudecku pesynraru 3a **°Ra, 21°Pb, ect. U, o6ima
ana-akTUBHOCT, 00I11a 6eTa-aKTHBHOCT M 00IIa MHAMKATHBHA 1032 32
U3CIIEBAHUTE MUHEPAIIHU BOIH

226Ra [mBq/L] 13 168 75 74 48
210Pb [mBg/L] <1.8 104 29 27 30
ect. U [mBq/L] <75 525 126 78 114
Oomia anda- <0.003 1.79 0.29 0.06 0.48
akTuBHOCT [Bq/L]
O6ma Gera- 0.034 1.84 0.34 0.104 0.56
akTuBHOCT [Bq/L]
O6m1a 8.12 72.3 34.1 32.8 21.4
WHINKATHBHA
J103a
[uSv/y]
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@ur. 2. Cpabpxanue Ha “°Ra, *!'Pb, ect. U B u3ciaenBaHUTE MUHEPATHA
BOIU

W3cnenBane Ha ChABPKAHUETO HA **Ra B MHHepaJIHU BOIH
[TonydyeHuTe eKcriepuMEHTAIHU PE3yNTaTH OT T€YHOCHMHTUIAIIMOHHOTO
orpeesHe Ha **°Ra B mpoOu 0T MUHEPaIHUTE BOJIU ¢a [TOKa3aHU B Ta0InIa
1 u Ha ¢ur.2. [lpu aHanu3 Ha pe3yaTaTutTe, MOJYUYEHU 33 M3CIEIBAHUTE
MUHAPAJIHU BOJIM, CE€ YCTAHOBSIBAT 3HAUMTEIIHU BapUAIUU B crieliuraHaTa
akKTUBHOCT Ha *Ra ot 13 mBq/l 1o 168 mBg/l, cbc cpeana croiinoct 75
mBg/l.

BbB BcHUKHM aHaJIM3MpaHW TMPOOM KOHIEHTpamusAta Ha **Ra
e no-uucka ot 500 mBg/L (makcumanmHa croWHOCT 3a **Ra chriacHo
HaIlMOHAJTHOTO M €BPOIECHCKO 3akoHomarencTBo — J[upektusa 2013/51/
EBparom 0122.10.2013 . u Hapen6a Ne 9 ot ot 16.03.2001 1. 32 Ka4ecTBOTO
Ha BoJaTa, MpeaHa3HaueHa 32 MUTEHHO - OUTOBU LIEJH).

Haii-Bucoku cTOMHOCTH 3a crienuduyHaTa akTUBHOCT Ha **Ra (>
150 mBq/L, makcumanna cToitHOCT 3a **Ra cwrimacHo Hapemba Ne 9 no
04.01.2011 r.) ca perucTpupanu B IPOOUTE OT HAXOIUIIEC HA MUHEpaTHA
Boja ,,MuxankoBo”, cougax Ne 1aBIT u cormax Ne BKIT (168 = 18 mBg/L
u 152 £ 15 mBq/L), Touku 3 u 4 u HaxoAWIe Ha MHUHEpaJHA BOAA ,,
Bemunrpaa-JIsmxene 7, uzBop ,,Benvosa 6ans’™ (155 + 19 mBg/L), Touka
14.

226Ra MOXe Ja ce ChAbpXa B MOA3EMHHUTE BOAM B pE3yiTar Ha
B3aMMOJICMCTBHETO MY C Pa3IMYHU MPHUPOTHU MATCPUAIH, ChIbPIKAIIN
paauii, KaTo CKaju, MOYBU, MUHEpasu u Ap. KoHleHTpanusta My 3aBUcu
¥ OT MEXaHU3MHUTE Ha TPAHCIIOPT MEXIY CKaUTe U Bopara (abcopOuus -
necopO1us, yTasiBaHe - pa3TBapsiHe, 00pa3yBaHe HA XUMUYHHU KOMILIEKCH,
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ifoHooOMeH u ap.). Te3u mporecu ca CBbP3aHU C XUMHUYHUS ChCTaB Ha
noanoyBeHuTe Boau. Ilpeamonara ce, uye paaMOaKTUBHUS KOJEKTOP
BB3HUKBA HSKBJAE BbB BOAOIMPOBOAIIATA 30HA, Hali-Beue B TEKTOHCKUTE
MMyKHATUHM, 3aITBJIHEHU C TIIMHECTH MHUHEPATH WU C XUMHUYECKH YTalKH,
coappkany paanesu coiu (Ilepes, 1964). Chabpkanuero Ha 2*°Ra B
MUHEPAJTHUTE HaXOAMILA 3aBUCH HE CaMO OT MOTEHLMAJEH U3TOYHHUK Ha
PaZOaKTUBHOCT, HO M OT TeMIleparypara, CKOpOCTTa U 1ebuTa Ha Bojara,
pa3TBOPEHUTE BbB BOAATA COJIM, KUCEIMHHOCT U Jp.

Bucokara crnennduyHa akTUBHOCT Ha PaAHOHYKIHJA B MPOOHUTE
OT HaxXOAMILETO Ha MHUHEpalHa Bojaa ,,MuxankoBo” (obmact CMOJISH)
ce CBBp3Ba C BHCOKaTa MHUHEpalu3alusg Ha Bojara. V3BecTHo e, e
MOBUIIIEHAaTa MUHEpaNINU3alysi OOMKHOBEHO € CBIIPOBOJIEHA C MO-BHCOKO
ChIIbp)KaHHUE Ha €CTeCTBEHU PaJMOAKTHBHU M30TONHU HA €JIEMEHTH KaTo
panwmii, ypan, nononuid u kamuii (Botezatu et al., 2001; Kralik et al.,
2003; Chau et al., 2009). Haxoouwe “Muxankoeo”, conoaxc Ne 1BKII
e ¢ abnoounHa 76 m. OOmata MuHepanuzauus Ha Bojarta (3041.30
mg/L) s xapakTepusupa KaTo BUCOKO MHUHEpaIH3upaHa, XUMOTepMallHa,
BBIVIEKHCENIA, XUIpOKapOOHATHA KaJllMeBO-HATPUEBA U CUJIMIUEBA BOJA,
chabpkamia gayopua. Konektop Ha MuHepaimHaTa BOJa ca MpamMOpHUTE
M THalicuTe, 3aisaramy Ha AbiaoounHa ot 60 go Hax 500 m mox 3eMHaTa
MOBBPXHOCT. XapaKTepHO 3a TE3W BOAM € BUCOKATa Ta30HACUTEHOCT.
[Ipu u3nM3aHETO CU HA 3€MHATa NOBBPXHOCT OOMKHOBEHO C€ ryOM yacT
OT BbIIIeHaTa Kucenuna ¢ oraensne Ha CO,, KOeTo BOAH 10 yTasBaHE OT
BOJIaTa Ha KapOOHATUTE Ha KaJIIUA.

Bopara ot HaxonuieTo HaMuHepanHaBosa ,,Benunrpaa-JIsmkene”
(obmact ITazapmkuk) ce ¢opmupa B 3anaJHOPOAOINCKA TPAHUTOUICH
6aronut. Konekrop Ha MuHepalHaTa BoJa ca TPaHUTUTE, 3ajsATallyd Ha
abnoounHa 1200-1900 m. mox 3eMHaTa MOBBPXHOCT. MarmaroreHHUTE
CKaJli OT THIIAa HA FPAHWTH ca MOTEHIMaieH u3ToyHuK Ha **’Ra (Illepes,
1964).

YcTaHOBEHO €, ue CpejiHaTa CTOWHOCT Ha KOHIIEHTpaIusaTa Ha *Ra
B M3CJIE/IBAHUTE OT HAC BOAM B bbirapus e mo-Bucoka B CpaBHEHHUE C TE3U
B Urtanus, [lIBeuns, ABctpus, [lopryranus u @paHuuss U mo-HUCKA OT
CpeIHUTE CTOWHOCTHU Ha BonuTe B PymbHUS 1 ApxkeHtuHa (¢wur. 3.).
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®ur. 3. CpaBHEHHE HA CPEIHOTO ChAbPKaHKE Ha 2°Ra B MHHEpaITHU
BOJIU
OT pa3IMYHU CTPAHU

W3cnenBane Ha chabpxanuero Ha 2''Pb B Munepannu Boau
Coabpxkanrero Ha *'Pb B MuHepamHHTE BOIM, KOUTO ca OOEKT Ha
u3cnenBaHe € mpeacraBeHo Ha ¢wur. 2. u B Tabmuma 1. [Tomyuenute
pesynratu ca B rpanunure oT < 1.8 mo 104 mBqg/L. Cpennara croifHOCT €
29 mBq/L. Bcuuku nscnenBann MUHEPATHU BOJIH, ca C KOHIIEHTPAITUS T10-
HUCKa OT MAaKCUMAITHO JorrycTrumara ctoiHocT oT 200 mBg/L. [TomydenuTe
CTOMHOCTH 3a crnenuuuHaTta akTUBHOCT Ha *'°Pb He ce pasmmuaBat
CBIIECTBEHO OT JAaHHWUTE, CHOOLICHHW 3a APYTd CTPaHU. YCTAaHOBEHHUTE
croitHocTH 3a 2'°Pb B MuHEpaaHKu Boau OT XbpBaTus ca B uHTepBaia 0.7—
7.6 mBg/L (Rozmari¢ et al., 2012). Mexny < 4.9 u 85 mBq/L Bapupar
KoHIIeHTparuuTe 3a 2''Pb B Munepanuu Boau ot bpasunus (Oliveira et al.,
2001). B Iopryranus ca nosy4eHu CTOMHOCTH B MHTEpBasa OT 2 110 392
mBg/L cwc cpenna croitHoct 18 mBg/L (Bettencourt et al., 1988).

OT HanpaBEHOTO CPABHEHHUE MPOU3TUYA 3aKITIOYCHUETO, Y€ B U3CIICIBAHUTE
MUHEpaTHu BoAuW B bbiarapus ce OTKpUBaT MO-BHUCOKM MaKCHMAallHU
CTOMHOCTH 3a ChabpkanueTo Ha 2'°Pb ot Te3u B XbpBarus u bpazunus n
MO-HUCKO MaKCHMAJIHO ChabpikaHue Ha 2'°Pb B cpaBHenue ¢ [Topryranus.
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N3cnenBane Ha chabpikaHueTo Ha ecTecTBeH U B MUHEPATHU BOJU
[TomyuyenuTe pesyaTtaru 3a KOHLEHTpamusaTa Ha ect. U B MUHEpaIHUTE
BOJY BapHpar B IMUPOKU TpaHuiy oT < 75 mBq/L no 525 mBq/L cwc
cpenHa croiHocT 126 mBg/L. Haii-Bucokara CTOMHOCT € perucTpupaHa
B ,,bpamuroso”, cougax Ne 5, 1. 10 (tabmuua 1, ¢ur. 2). BbB Bcuuku
W3CIIEJIBAHN BOJIM CTOMHOCTUTE 32 ecT. U ca mox MakcMMaliHaTa rpaHuia
ot 750 mBq/L (30 pg/L). B 47 % ot npobwute ce perucTpupar CTOWHOCTH,
MO-HUCKU OT rpaHunara Ha oTtkpuBane (75 mBg/L). Ilupoxkust
KOHIIEHTpAI[MOHEH Juana3oH Ha ecT. U B MUHEpaJIHUTE BOU ce o0yciaBs
OT Pa3TUYHUTE TEOJI0KKH YCIOBUS (TEOTOKKH CTPOEK, TUTOIOKKH ChCTAB
Ha CKAJIUTE U TEeKTOHCKH CTPYKTYpH), AMHAMUKA U PEKUM Ha TOJ[3EMHUTE
BOJIM B palilOHUTE HA CbOTBETHUTE HAXOAUIIIA.

N3cnenBane Ha oOmia anda-akTHBHOCT W 00IMa OETa-aKTUBHOCT B
MUHEPAITHU BOJIN
Obwa angpa-akmusrocm

Ob6mara anga-akTUBHOCT BbB BOJIUTE OCHOBHO C€ JIBJKM Ha
M30TOMUTE HA ypaHa U pajius, TOpaJu HUCKaTa pa3TBOPUMOCT Ha TOPUEBUTE
cbeauHenus. [lapameTspbT 0011a ana-aKTUBHOCT € TTOKa3aTel 3a o0mara
aKTUBHOCT Ha BCHYKH, MPHUCHCTBAIM BHB BoJara alda-u3TbyBaliu
pamuonykiuad. [lonyuennre eKCiepruMEHTAIHU Pe3yJITaTh ca MOKa3aH!
Ha ¢ur4. u B Tabnuna 1. J[aHHUTE Bapupar OT CTOMHOCTH, KOUTO ca MO/
rpanunara Ha peructpupane (0.003 Bg/L) mo 1.79 Bg/L (maxommiie
Ha MHHEpalHa Boaa , bpamuroBo®, congax 2, Ttouka 9). CbriacHo
n3nckBanusaTa Ha Hapen6a Ne 9 3a kauecTBOTO Ha BOjaTa, MpeAHa3HAYCHA
3a MUTEHHO-OUTOBH 11e7TM, HOpMara 3a oo0ma anda-akTusHoct ¢ 0.1 Bq/L.
YcranoBeHo 6e, ue obmiara anda-akTUBHOCT B 35 % OT U3CIIeIBAHUTE BOIU
e Hax MakcumanHata croiHocT ot 0.1 Bg/L, a B 6 % ot Boxute, oOriara
ana-axkTuBHOCT € mo-roisima ot 1 Bq/L. 47 % ot pesynrarure ca ot 0.1 110
0.003 Bg/L. IlprunHara 3a TO3M CPaBHUTEIIHO TOJISIM ITPOIIEHT MUHEPATHU
BOU che crienuuyHau akTuBHOCTH mO-BUcOKH oT 0.1 Bg/L e xmmpo-
reoJIoKKaTa XapaKTepUCTHKa Ha CHOTBETHUTE PAHOHH, BKIFOUUTEIHO
3aJICKUTE OT ypaHOBa py/a, BBIVIUIIA U JIp.
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®ur. 4. O6m1a anda-akTUBHOCT B U3CJIEIBAHUTE MUHEPATTHU BOJIU

W3cnenBanure BOIM c€ HAMUpPAT B POJAOICKUS MacuB, KOWTO
€ M3rpajJeH OT BHCOKO KPHUCTAJMHHM MeTaMop(HU cKanu (THaiic,
KPUCTAJIMHHU LIUCTH U OTYACTU MPaMOpPH ) OT Hali-CTapara 3a HallluTe 3eMU
IIPOTEPO30iicKa Bb3pacT. Te3u ckanu ca pa3kbCaHU Ha OIPOMHH IUIOLIN OT
MaJ€030MCKY TPAaHUTHHU TUTYTOHH, UTPACLIN U3KIFOYUTEIIHO BayKHA POJIs 3a
(bopMHpaHETO U HATPYNBAHETO HA TEPMOMMHEPATIHHU BOJM B Ta3u 00JIACT
(Iepes, 1964).

Obwa bema-akmueHocm

EcrectBennre pagwonykmuaun ‘K, C, 2¥U, ?*Ra, kakto u
texHoreHHuTe *°Sr 1 1*’Cs ca OeTa-eMUTEpUTE C HAK-TOJISIM JISIJ1 B CyMapHaTa
0eTa-akTUBHOCT Ha MpoOu OT OKoJIHaTa cpeaa. Pesynrature 3a obmra Oera-
aKTUBHOCT B MUHEPAJHUTE BOJM Ca MpeACTaBeHH IrpauuHO Ha GUr. 5 U B
tabnuma 1. Obmara 6eTa-akKTUBHOCT B U3CJICIBAHUTE MUHEPATHH BOJIH € B
rpanuny ot 0.034 Bq/L (Haxoauie Ha MUHEpaliHa Boja ,,/leBuH”, coHmax
No 5, Touka 2) no 1.84 Bq/L (Haxoauine Ha MUHEpaiHa Boja MHXaIKoBO,
conaax Ne BKII, Touka 4) cbe cpenna croitnoct 0.34 Bg/L. Camo B 12
% oT u3caeaBaHUTE BOJM (HaxXOAMIINE HA MUHEpaTHa Boja ,,MHUXaIKoBO”,
congax Ne 1aBIT u connax Ne BKII) ce peructpupa chabpkaHue Ha 0011a
OeTa-akTUBHOCT 0-BUcOKa oT 1 Bq/L, MakcumanHa gomycTuMa CTOHHOCT,
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CBHIVIACHO OBJITAPCKOTO 3aKOHOAATENICTBO ((HT.5). BUCOKHTE CTOMHOCTH Ha
o0rmra 6eTa-akTUBHOCT B MpoOuTe 0T MUXAIKOBO C€ IBJDKAT HA BUCOKATA
MHUHEpAJIM3alis Ha BOJaTa.
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®@ur. 5. O6ma 6eTa-aKTUBHOCT B M3CJICABAHUTE MUHEPAIHH BOJIN

B 47 % ot u3cneaBaHUTE BOJU C€ PETUCTPUPAT MHOTO HUCKU CTOWHOCTH
3a 001Ia 0eTa-aKTUBHOCT, KOETO MPEAIoiIara i MHOTO HUCKH aKTHBHOCTH
Ha OeTa-u3IbYBANIY PATUOHYKIIUIN B MUHEPAITHUTE BOJIU, BKIFOYUTEITHO
u K.
OneHka Ha 00IIATa HHANKATHBHA 1034

Pesynrarure 3a MHIMKATHBHATA J103a Ca W3YUCIICHH C MPUHOCA
Ha **Ra, 2'Pb u ect. U. CroiiHocTHTE 3a 00IaTa MHIMKATUBHATA 1034,
MOJTyd4eHa OT KOHCyMaIUsTa Ha MHHEPAIHUTE BOJIU Ca B JIUANa3oHa OT
8.12 uSv/y no 72.3 uSv/y cwc cpeana croitnoct 34.1 uSv/y (tabmuna 1).
Benuku MuHEpaiHU BOJU OTIOBapsT HA W3MCKBAHUSATA HA HOPMATHBHUTE
nokymeHTH (100 uSv/y) u mosrydeHuTe pe3ysITaTu 3a 001aTa MHIUKaTHBHA
71032 ca MHOTO TO-HUCKHU OT TOJIMIITHATA e()EKTUBHA J103a 32 HACEIICHUETO
(1 mSv) u ot rogumHaTa eekTUBHA 1032 OT €CTECTBEHUS paJuaIliOHCH
¢don (2.3 mSv) (Hapenba 3a pamuanmonna 3amura, 2018). Ha dur. 6 ¢
[PEeCTaBEHO MPOIIEHTHO paslpe/e/ieHie Ha mpruHoca Ha 2°Ra, 21°Pb u ecT.
U xbM oO1aTa MHANKATHUBHA J03a.



@ur. 6. [IporeHTHO pa3npeneneHue Ha MpuHOca Ha “*°Ra, ?''Pb u ect. U

KBM 00II1aTa MHAUKATUBHA 1034

Ot rpajdukaTa ce BIX/1a, Y€ OCHOBHUSIT IPUHOC BB (DOPMHUPAHETO

Ha o0IaTa WHAMKATHBHA J103a ce Ib/DKHM Ha °Ra (45 %). Haii-manbk e
npuHOochT Ha ecT. U (12 %).

H3Boau:

HpOBeZICHI/ITe N3CJIICABAHUA daBaT I/IH(i)OpMaIII/ISI 3a paIIHOHOFHqHHH CTaTYC
Ha MUHEPAJTHUTE BOJIH C 11eJT 0€30I1aCHOTO MM M3II0JI3BaHe OT HACEJICHUETO.
[TomydeHuTe pe3ynTaTy MO3BOJISIBAT J1a CE HAMPABST CIICTHUTE U3BOIH:

1.

ChIbp)KaHHETO Ha €CTECTBEHH PAJMOHYKIUIN B MHHEPATHUTE
BOJM Bapupa B MIMPOKU TPAHUIM M € 3aBUCUMO IJIaBHO OT XHUJIPO-
re0JIOKKaTa CTPYKTYpa Ha BOZOHOCHHUTE XOPU30HTH.

BbB BCHYKM aHanM3MpaHW TNpPOOM ChIbpKaHHETO Ha **‘Ra
e mo-Hucko ot 500 mBg/L. B 18 % or muHepanHute BOaH,
crielGpUIHATE aKTUBHOCTH Ha “*°Ra ca Han 150 mBq/L, kakBaro
Oeme ycraHoBeHata ¢ Hapenbara 3a kayecTBOTO Ha BOAWTE 3a
MUTEHHO-OUTOBH 117U MakcuMaiHa ctoiHocT npeau 04.01.2011 .
BbB BcHukM wM3cienBaHM BoaM croitHoctHTe 3a *'Pb ca mon
MakcuMaiaHara rpanuna ot 200 mBg/L.

Coabpkanne Ha ecT. U € HHUCKO M BCHYKH CTOWHOCTHTE Ca IO
MaKCHMAJIHO JIOIyCTHMAaTa.

35 % ot m3creBaHUTE BOAM HaBUILIABAT MaKCHMaIHATa TPaHHIA
ot 0.1 Bq/L no nokazarens o61ma anda-aKTUBHOCT.



6. Camo B 12 % oT u3ciaeaBaHUTE MHHEpPAJIHUA BOIM oOmiara OeTa-
aKTUBHOCT € M0-BHCOKa OT MaKCUMaJtHaTta rpanura ot 1 Bq/L.

7. 3a BCHYKM M3CJIE€IBAHU BOAU TMOJYYCHHUTE pe3yaTaru 3a
WHVKATUBHATA JI03a Ca MHOTO MTO-HUCKH OT TOJTUIITHATA e(DeKTUBHA
no3a 3a HaceneHuetro (1 mSv) u ot rogumHara eekTUBHA 1032
OT ecTecTBeHHUs panuanuoHeH (o (2.3 mSv). YcraHoBeHO e, ye
OCHOBEH MPUHOC MpHU PopMHUpaHETO Ha 00IaTa MHANKATHBHA 1032
uma ***Ra.

Baaronapuoctu. ToBauscneaBane € U3BBPIICHO ¢ PUHAHCOBATA ITIOKPETa
Ha QoHJ HayuyHU u3cnenBaHus, gorosop No. KII-06-H44/1, 27.11.2020
u Hamumonanna naydna mporpama ,,Miaau y4eHU U TOCTIAOKTOPaHTH
¢unancupana or MOH.
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PE3IOME

CBeToBHATa TEHACHIMS 3a HaMaJsIBaHE Ha arpoOMopa3sHOOOpa3ueTo €
3amiaxa 3a yCTOMYMBOCTTA Ha 3€MEJENICKOTO IPOU3BOACTBO, CHOTBETHO
W 3a XpaHUTEJIHATa Bepura. 3aabJ00YaBaHETO Ha TpoljemMa BOAM 10
M3KJIFOUNTEIHO CEPUO3HU HETaTUBHMU IMOCIIEICTBUS BBPXY YCTOMUNBOCTTA
Ha pacTeHUsATa KbM O0JIECTH U HEMIPUSTENH, KaKTO U 3a TSIXHATa aJjalnTHBHA
CHOCOOHOCT B YCJIOBUSTa Ha KJIMMAaTHYHU TpoMeHH. PacturenHure
TEHEeTUYHU pecypcH oO0XBallaT pa3HOOOpa3HeTo OT KyJATypHa U JuBa
¢iopa, MecTHU nomynauu U GopMu, CTapH, TPAIUIIMOHHHU U TTIOA0OpEHH
COpTOBE. YCTOMYMBOTO WM CBhXpaHEHHWE € 3aJeTHAJ0 B TJIOOATHHS
wiadn Ha ®AO 3a ona3BaHe Ha reHo(OHJA 3a HACTOAIIMTE M OBICIIN
nokoJyieHus. JIoCThIBT 10 TEHETUYHOTO pa3HOOOpa3ue OCUrypsBa MOIIEH
MHCTPYMEHT 32 aJalTUpaHe Ha KyJITYpUTE KbM KIMMAaTHUYHUTE IPOMEHHU.
B possata cu Ha HanmoHaneH KoopAMHATOpP HA PACTUTEITHUTE FEHETUIHU
pecypcu B bearapus, UPI'P CagoBo nmonabprka AUTHMTANEH PETUCTBD 3a
ceMEHHHUTe 00pa3ly, 3aBeicHU BbB (oHJa Ha HanumonanHarta ren6aHka.
NudpopMalmoHHUTE AEWHOCTH TapaHTHpaT JAOCThIA A0 PACTUTEIHUS
reHooHa U chAEMCTBAT 32 YCTOMYMBOTO MY M3IOJ3BaHE BBHB Bph3Ka C
MOCTUTAaHETO Ha Iio0ajiHaTa 1el — MPOJOBOJICTBEHA CUTYPHOCT, KUBOT B
YHUCTAa U 3[IpaBOCIOBHA Cpeia.



Kio4goBn aymMm: pacTuTenHa 3apojuIliHA TutazMa, JIECKpUITOp, 0a3u
JTaHHH, JIOCTBII, CIIOJICTISTHE Ha TIOJI3H.

ABSTRACT

The global trend of declining agrobiodiversity is a threat to the sustainability
of agricultural production, and therefore to the food chain. The deepening
of the problem leads to extremely serious negative consequences on the
resistance of plants to diseases and pests, as well as on their adaptive
capacity in the conditions of climate change. Plant genetic resources include
the diversity of cultivated and wild flora, local populations and forms,
old, traditional and improved varieties. Their sustainable conservation is
enshrined in FAO‘s global plan to protect the gene pool for present and
future generations. Access to genetic diversity provides a powerful tool
for adapting crops to climate change. In its role of National Coordinator
of Plant Genetic Resources in Bulgaria, [IPGR Sadovo maintains a digital
register of seed accessions registered in the fund of the National Genebank.
The information activities guarantee the access to the plant gene pool and
promote its sustainable use in connection with the achievement of the
global goal - food security, living in a clean and healthy environment.
Key words: plant germplasm, descriptor, data bases, access, benefit
sharing.

BbBEJIEHUE

WnentudumnmpaneTo Ha Bph3KaTa MEXK/ Ty U3MEHEHHUETO Ha KIIUMATa,
OMOJIOTHYHOTO Pa3HOOOpa3ue W MPOJOBOJICTBEHATA CUTYPHOCT € OOCKT
Ha BCECTpaHHO MpoyuBaHe. OnaceHusATa 3a U3UE3BaHETO HA BUJIOBETE Ca
OTIpaBJIaHU, Thil KATO T€ OCUTYPSBAT XpaHa 32 BCUYKH (DOPMHU HA KHUBOT U
II'bPBUYHA 37JpaBHA momol 3a noseue oT 60—80% oT xopaTra B CBETOBEH
Mmamad (Muluneh, 2021).

['mo6annara TeHACHITNS 32 HAMAJIIBaHE Ha arpOOMOPa3HOOOPa3UETO
€ 3ariaxa 3a yCTOHYMBOCTTA Ha 36MEJICIICKOTO TIPOU3BOJICTBO, CHOTBETHO
M 3a XpaHUTEJIHAaTa Bepura. 3aJbI00YaBaHETO Ha Tpoliema BOAM 10
W3KITIOYUTEITHO CEPUO3HU HETaTUBHH ITOCIICACTBUS BPXY YCTOHUUBOCTTA
Ha PacTeHUATA KbM O0JIECTH U HETIPUATEIN, KAKTO U 32 TIXHATA aJalTHBHA
CIOCOOHOCT B ycioBHATa Ha kimMmatnuHu npomenu (Villanueva et al.,
2017). 3a na mocpeniHe ToBa MPeAN3BUKATEICTBO, PACTUTETHATA CEJICKITHUS,
MOJIKPETICHA U OT JIPYTH 00JIACTH Ha HAayKaTa, pa3vynuTa Ha pa3Ho00pa3ueTo
OT TIOJIE3HU TeHH, ChXPAaHEHH B CEMEHHUTE KOJIEKIIMU OT PACTUTEITHH
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TeHeTUYHU pecypcu. PacTtuTenHuar reHodoHII € pecypc 3a Ch3JaBaHE
HAa WHOBAIMM W HaMUpaHE HA HOBHW TPUJIOKEHUS HA CHIICCTBYBAIIU
KyJATYypH U 3a pazpaboTBaHe Ha MOJOOPEHU COPTOBE, KOUTO JIa OCUTYpPSIBAT
XpaHu, Qypaxu, rOpuBa, JICKApCTBA U JPYTH CYpPOBHHHU 33 CBETOBHATA
nkoHoMuka (Mattana et al., 2021). /luBuTe pOJACTBEHUIIM CE€ OIICHSIBAT
KaTo MOTCHIMATHH W3TOYHUIIM Ha TIOJIC3HW TMPU3HAIM 3a aJanTaiusaTa
Ha KYJITYPHHUTE pacTEHHUS KbM MPOMEHSIIUTE ce ycioBusa. ['eHeTuuHaTa
BapHalysi B MECTHUTE MOMYJIAIIUH, TIOPOJICHA OT Crielu(puIHUTE PaKTOpU
Ha cpenaara, popmupa pactureaHoto paznoodpasue (Bellon et al., 2015).

Pacturennure reHETHYHM pecypcH 00XBaliaT pa3zHOOOpPa3UETO
Ha KyJITypHa W AuBa ¢uopa, MECTHH MoIylaiuud u ¢GopMu, CTapw,
TPAJIUIIMOHHN W TOAOOPEHU COPTOBE. YCTOMYHMBOTO MM ChXpaHEHHUE
e 3ajerHaio B riobannusa miaaH Ha @AO 3a oma3BaHe Ha TeHO(DOHIA 3a
HacrosimuTe U Obaen nokosienus (FAO, 1992). OcHoBHara 1nen Ha
chbOHMpaHeTO Ha pacTUTENIEH TEeHETWYeH MaTepual € Cbh3JAaBaHeTo Ha
KOJICKITUH, KOUTO MPEACTABSIT Bh3MOKHO Hall-IIIMPOKOTO Pa3HOOOpasue Ha
reHodonaa (Dostatny et al., 2021). YnpaBineHneTo Ha ex situ KOJICKITUUTE
BKJIFOUBA JICHHOCTU KAaTO ChOMpaHe, MpoydIBaHE, OIEHKA, JOKYMEHTAITUS
U CbXpaHEHHWE Ha pacTUTEJIHa 3apoJMIIHA IJla3Ma, 3a 3ama3BaHe Ha
Pa3HOOOpa3UETO OT BUJIOBE, 1EIEChOOPA3HO M3IOI3BAHE HA TEHETUYHUS
UM MOTEHIMAI B CEJICKIUSITA, Bb3CTAHOBSIBAHE B IPAKTUKATA, ITHTHOMIPABEH
noctwn u oomeH (Engels and Visser, 2008; CBD, 2011; FAO, 2014).

OyHIaMEHTATHUTE U MPUIOKHN HAYYHH M3CJIEIBAHUS B 00JIacTTa
Ha paCTEHUEBBICTBOTO B ITyOJIMYHU, YACTHU M OPTaHU3AIMHU C HECTOITAHCKA
11eJT Ha HAIIMOHAIHO U MEXAYHApOJHO HUBO MMAT 3a IIeJ ]a HaMaJIsT Io-
HaTaThITHATA 3ary0a Ha OWOJIOTMYHO pa3HOOOpa3ue W J1a OTrOBOPST Ha
MIPOJIOBOJICTBEHATa HY’KJa MPHU CIIEHApUM Ha W3MEHEHHE Ha KIIMMaTa.
[TocTuraneTo Ha Ta3u MPUOPHUTETHA 33]1a9a € Bh3MOXKHO Upe3 €PeKTUBHOTO
U3IMOJI3BaHE HA TEHETHMYHUTE PECYpCH M TPAIUIMOHHUTE EKOJIOTMYHU
nmo3HaHus 3a Tax. Ctumynupan; (akTop ce sBsiBa OCHTYPSBAHETO Ha
II'BJIHOTIPABEH CBOOOJIEH JIOCTHII JI0 ChXpaHEHHs B TeHOAHKUTE TeHO(OH],
KOETO JIaBa M €JIHa MOIIHA JBITOCPOYHA TMEPCIEKTHBA 3a e(hDeKTUBHOCTTA
Ha TTo0anHaTa CUCTeMa 3a Olla3BaHe Ha PaCTUTEIHOTO OMopazHooOpasue.
(Engels and Ebert, 2021; Louafi et al., 2021).

Pa3paGoTBaHeT0 Ha AUIMTAJEH KATAJOI 32 PACTHUTEJHUTE
reHeTHYHHU pecypcu B Bhiarapus meau a oTrpa3u 060raTsaBaHeTo HA
ex situ KoJIeKIIUUTe B reH0aHKAaTAa, C IOCTABEH AKIEHT BbPXY MeCTHHSA
renogoHa, 3a rapaHTupaHe Ha CcBO0OJAeH [0CTBII H YCTOWYMBO
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N3IMoJI3BaHe HA ITCHETUYIHMA UM NMOTEHIHAJT BHB BPb3Ka ¢ HOBUTE
NPpEeAN3BUKATEJICTBA, IIOPOJACHU OT UBMECHECHUETO HA KJIUMaTa.

MATEPUAJIN 1 METOJU

Lentsp mo wHpOpMAIMS M JOKYMEHTAMsS HA PACTUTEIHU
TEHETUYHH PECYpPCHU

LenTbpbT mo uHPOpMAIHMS U JOKYMEHTAIUS € Ch3JaJCH Mpe3
1982 r. B MHCTUTYT 1O pacTUTENHH TeHeTWYHU pecypcu — CamoBo
u e obnoBeH mpe3 2021 r. mo mpoekt BG PlantNet ,,Cb3naBane Ha
Haunnonanna undpopmanmonHa mpexa ,l'eHOaHKa — pacTUTETHU
reHeTH4Hu pecypen”, punancupad ot ®HU. LIeHTBpBT € OTroBOpeH 3a
JTOKYMEHTAIUsATa Ha CEMEHHUTE o0pa3iiy, mocThnBamy B Hammonanxara
reH0aHKa 3a ChXpaHEHHE U YCTOMUMBO M3MOI3BaHE.

Enexmponna 6aza oannu

Benuku pactutenHu oOpaslu ca 3aBeIeHH B €JIEKTpOHHA 0Oa3za
JaHHU, CBIJACHO YTBBPAEH MeEXAyHaponaeH jeckpuntop Ha FAO/
Bioversity (2017). IlacmoptHata wuHpoOpManus BKIIOUBA: KaTaJOXKEH
HOMEp, TAKCOHOMHUYHO ONMCAaHuE, UMe Ha oOpasela, AaTa Ha perucTpanus
B KOJICKIMATA, OMOJOTHYEH CTaTyc, JOHOpP Ha oOpas3ema W eKOJOro-
reorpadcku mpou3xoa. TaKCOHOMHUYHOTO ONMHUCAHUE Ha KYJITYpUTE € MOJ
HomeHnkiarypara Ha cucremara GRIN (2015). Crpykrypara Ha 6a3ata
JIAHHU T103BOJIsIBA pa3pabOTBAHETO HA KOMIIAKTEH AMTHUTAJEH PErucThp,
KONTO OCUTYpsiBa BH3MOXKHOCT 32 COPTHpAHE U U3BBPIIBAHE HA aHAIIN3 HA
o0oraTsBaHeTO MO IPYyNHU KyJITYpH, TOAMHA HAa IPUIOOUBAHE U JIp.

Mesicoynapooru ungopmayuoHHu mpexcu

EBpomneiickara mporpama IO pacTUTEIHU TE€HETUYHU pPECypcH
(ECPGR) Hamara yenHakBeHa CTpPYKTypa 3a H3rpaxaaHe Ha Oasute
JAaHHU BBB BPb3Ka C y4aCTHETO HAa 00pa3ly OT HAllMOHAHUTE KOJEKIUU
B MEXAyHapoaHU Karano3u. CBOOOJHMAT AOCTBI 1O PACTHUTEIHUTE
TeHETUYHU DPECYpCHU € TrapaHTHpaH 4Ype3 ydacTue Ha uHpopMauus 3a
obpaszuute oT HaruoHnanHaTta KOJEKUUS B MEXIyHAapOAHU Oa3u JaHHHU,
cinenBamm crangapta Ha EBpomedickus enextponen kataior EURISCO
(Weise et al., 2017).

PE3VJITATU U OBCHXKJIAHE
Craryc 1 JOKYMEHTalus Ha ChbXpaHEHUs! paCTUTENIHUS TeHO(OH
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OO0pa3iure, 3aBEJCHW B KOJICKIIMUTE PACTUTEIHH TCHETHUYHH
pecypcH, ca MpUIOoOUTH Upe3 eKCICUIINH, POBEICHN B CEIICKH PAiOHU
TJIaBHO Y HAC, Upe3 MeXAyHapoAeH O0e3BalyTeH 0OMEH WJIH ca MpeaaieHu
3a ChbXpaHEHHE OT CEJEKIIMOHHUTE MHCTUTYTU B cTpaHaTta. CTaTychT Ha
reHoQoH/1a e TIpeICTaBeH! B Tabywmma 1.

Ta6uauua 1. Cratyc Ha oOpa3uTe, BKIIOUYEHU B AUTUTAIHUS PETUCTHD 32
JIOKYMEHTAIMs Ha PACTUTEIIHUTE T€HETUYHU pecypcH B brarapus

1954-2021 r. Nuatponykuus | 4yxn 36716
MeCTeH/
9725
1957-2021 . Excnemumu | ObArapcku
MECTEH/9y XK1 1052
1978-2021 1. Cenekus OBITapCKH 6 048
06110 53 541

B pesynTar Ha oOoraTsiBaHETO ca CH3AAACHH ex Situ KOJIEKLIUH C
[IEHHU MECTHHU 00pa3Iy OT 3bPHEHO-)KUTHHU, 3bPHEHO-0000BU, (ypaKHH,
TEXHUYECKH W MACIIOJIaliHu, 3€JICHYYKOBH, MEIUIIMHCKH M apoMaTHU
Kkynatypu (dwur. 1).

OnNTUMHU3UPAHETO W CHUCTEMATU3WPAHETO Ha JOKYMEHTAaIUsTa
Ha CBhXpaHEHUTE KOJEKIUH € €IWH OT Hal-3HAaYMMHTE MpodieMu 3a
nonoOpsiBane Ha e(QEeKTUBHOCTTA HAa OMAa3BaHETO HA PACTUTEIHUTE
TeHeTUYHU pecypcu. VHTerpupaHero Ha CHBPEMEHHUTE TEXHOJOTUU
M KOMYHUKAIIMOHHH pEIICHUS B CHUCTEMaTa Ha TeHOAHKUTE € Haii-
edeKTHBHA B pAMKHUTE Ha €IMHEH CTaHJapT 3a JOKYMEHTAIHs, 00CTyKBalll
M3CIIEeI0BATEIICKUTE MIPOIlecH U pa3dupaeM 3a norpedutennte. OCHOBHO
MpelHa3HauYeHue Ha crHeluaiu3upaHaTa 0a3zaTa JaHHU € OOCIyKBaHE U
yIJIECHSIBAHE YIIPABICHUETO HA ChXPAHCHUTE eX Situ PACTUTEITHA TeHETHYHU
pecypcu B bbarapus.
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@ur. 1. Pa3znpeneneHne Ha paCTUTEIHUS T€HO(OH/T IO TPYIH KYJITYPH

OO6oratsBaHe Ha €X Situ KOJIEKIIUMTE C MECTHU COPTOBE U IOy JIALIUU

MecTHHTE 00pa3ly, ChbXpaHEHH B eX Sifi KONEKIIMUTE HaTeHOAHKHUTE,
ca pe3yJaTar OT TUPEKTHO ChOMpaHe Ha CeMEeHa, TapeHH OT (epMepH KaTo
cnenu(uYHa TOMyNalus, NpUHAJUIekKAIIAa KbM OINpeieeHa MECTHOCT
U OTIIIeXKAAHU 3a TpaaulMoHHa ynorpeda. CnOpana u oOpaboTeHa €
uH(popMalvs 3a MOAABPKAHE on farm Ha CTapu U 3a0paBeHU COPTOBE B
pasznuyHu reorpadcku paiioHu Ha cTpaHaTa. MapkupaHu U 00CiIeIBaHH ca
HAXOJWINA 32 in situ MOJAbPKaHe Ha TUBOPACTSAIIN BUIIOBE B pailoHa Ha
MECTOOOHTAHHE.

[Ipe3 nepuona 1957-2021 r. ca KOJIEKIMOHUPAHU UPE3 EKCIIEIULINH
10 777 oOpa3um — MECTHH COPTOBE W MOIYJIAIIUH, OT JIMYHU TPaJuHU
U ApeOHH 3eMENeNCKUA CTOMAHCTBA, KAaKTO W JHWBH POJICTBEHUIM Ha
KyJITYPHHTE PACTCHUS OT eCTECTBEHUTe MM xaburatu. OmnmcaHata B
perucTbpa exonoro-reorpadcka XxapakTepucTuka Ha ChbOpaHuTe 00pa3iu
JlaBa BE3MOKHOCT 33 BB3BPBIIAHETO HA TPAJAUIIMOHHUTE CTAPU COPTOBE B
paiioHHTe Ha IPOU3XO/] Ype3 pa3MHOKaBaHE Ha ChXpaHEHUTE B TeHOaHKaTa
CEeMEHHH PECYPCH.

Haii-ronsamo pasHooOpa3ue OT cTapu COpTOBE U MECTHH (HopMHu €
YCTaHOBEHO TIPU 3bPHEHO-0000BHUTE U 3eJICHIYKOBUTE KynTypu. ChrOpaHa
e uHpopMalus Mo pa3paboTeH BBIPOCHUK 3a CTOMAHUTE, MOAIBPKAIIH
MECTHH COPTOBE PACTUTEITHA TCHETHYHU pecypcH B birapus. Y cTaHOBEHO

q7e013 JIOMAIITHUTE TPaJIMHU Ha TIOCETEHUTE cejla BCE OIIe Ce OTTIEeKa
T



TOJISIMO BHJIOBO pa3HOOOpasue OT 3eJeHYYIIH, 3bpHEH0-0000BU KYITYypH,
nedeOHN pacTeHus, IBeTsA U noanpaBku. CTpyKTypaTa Ha CTOIIAHCTBATA,
OT KOUTO ca KOJIEKIIMOHUPAHU CEMEHa OT MECTHU COPTOBE Ca Pa3lIudyHU
B 3aBHCHMOCT OT clelu@HuKaTa Ha pailoHa, HO KaToO IUI0 ca ApeOHH,
HACOYEHU KBbM 3aJ0BOJISIBAHE HYXKJIUTE HA KOHKPETHOTO JOMAaKHHCTBO.
W3non3Bar ce TIaBHO HACIEACTBEHH CEMEHa, KOMUTO €€ TMOIAbpPXKAT OT
IBITH TOAWHU B ceMeicTBOTO. Oma3BaHeTo BbB BPEMETO Ha TE€3HM CTapU
COPTOBE € MHOTO TSICHO CBBP3aHO C TpaaUIMOHHATa UM yHoTpeoda,
HABUIIMTE HA MECTHUTE OOIIHOCTH, CEMEWHU Tpaaulluu, (PeCTUBAIH U JIp.
ToBa yHHKaTHO HACIIEACTBO TTO3BOJISIBA HA BCAKO CEJIO M paliOH Jla MpUaje
cBoMTE crienn(UYHN KadecTBa M BKYC Ha pojaHarta mpoxykius. Hapex c
OTIJISKJAHETO HA MIMPOKA TaMa OT MECTHU COPTOBE, CTOTIAHUTE MIpUiIaraT
€KOJIOTMYHU MPAKTUKH MPHU OTIVICKIAHETO UM U TPUXKU 32 CHhOUpaHEeTO Ha
KAaueCTBEHU CEMEHA 3a MOIIbPKAHETO Ha Te3H crienuuaHu Gopmu.

[IbpBOTO HampaBieHHWE Ha EKCIEAUIIMOHHATa JEHHOCT €
CHOMpPAHETO Ha KYJITYpHH (OPMH OT MOJCKH M 3€JIEHYYKOBH KYJITYpH.
B nuuHuTE NBOpPOBE W TpaJMHU ca OTKPUTH TPATUIUMOHHU OOpa3iu
JOMaTH, TUTEp, KPacTaBUIM, THKBH, ITBIEIIN, JAWHU, JYKOBH, JUCTHH,
KapTou, MPHUCTIIOCOOEHU OTIMYHO KbM KOHKPETHHUTE arpoeKOJIOTMYHU
YCIIOBHSI, IPUTEKABAIM [IEHHU KaueCTBa M CBOWCTBA, KaTO PaHO3PSIIOCT,
YCTOWYMBOCT HAa OMOTHYEH U aOMOTUYEH CTPEC, BUCOKO CHABPKAHUE Ha
ounonornuno aktuHH BemecTBa (Kniipffer, 2002; Kehlenbeck et al., 2007,
Ulian et al., 2020).

[Tpu 3ppHEHO-KUTHUTE U 3bPHEHO-0000BUTE KYJITYPH BHUMAHHETO
€ HAaCOYeHO KbM KOJIEKI[MOHHUpaHE Ha JPEBHUTE MPUMHUTHUBHH MIICHUIIH,
CTapy W MECTHH IOITyJIAllUK OT IapeBuIa, ¢acyi, BUTHA, Jema, Oakia u
Ap.

OcobeH wuWHTEpec TMpeACTaBlsiBa BHUIOBOTO pa3sHOOOpaswe oOT
HSKOH €11a00 pa3npocTpaHeHH WK 3a0paBeHH MOANPABHUA U METUIIMTHCKU
pacTeHusi, MPEOTKPUTH JHEC 32 IETUTE Ha JTUETHYHOTO U 37PaBOCIOBHO
XpaHeHe, MpUJIaraHy MpHu Teparnuy 3a alTepHATUBHO JICYCHHE Ha peaulia
3a00JIsIBaHMS.

Jpyro HampaBlieHHE Ha EKCIEIUIIMOHHA JEHHOCT € OMa3BaHETO
Ha JMBOTO, TOJYKYJITYpHO pa3HOOOpasWe M JUBUTE POJCTBCHHUIM Ha
KyJITYpPHHUTE PACTECHUSI.

Bucoxkara ypOanu3zaiusi, pa3BuraTta TpaHCIIOpTHA HHPPACTPYKTypa
U EKOJOTMYHHTE 3aIllaXd IOCTaBSAT IOJ OTPOMEH PHUCK TOJsIM Opoit
JUBOPACTSIIM BUJIOBE OT pa3iMyHM OoTaHMuYeckH cemeilcTtBa. OT eqHa
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CTpaHa, OIa3BaHEeTO MM MMa 3HAuYCHHE 32 OMOPa3HOOOpa3neTo, a OT Apyra
— TC HNPUTCKABAT INCHHU 3a CCJICKLUATA KAa4Y€CTBA, KATO M3TOYHHIIM Ha
BHCOKO ChIbpPKaHHE Ha TPOTEHH, CKOPOsIIa, 3aKpeNUTEH Ha PEePTHIHOCT,
YCTOMUMBOCT Ha THOHM, OaKTepHIlHM W BHUPYCHH OOJECTH, BHCOKA
aJlanTHBHA CIIOCOOHOCT BBB BPB3Ka C III00ATHOTO 3aTOIUISIHE U I3MEHCHHE
Ha mMmata (Dempewolf et al., 2014).

Jlpyro HampaBlieHHE € W3JMPBaHETO Ha COPTOBE M BHJIOBE,
nmoaxoadmuy 3a OTTJICKAAHEC B MNOJYIUIAHWMHCKH, INIAHWUHCKH paﬁOHH,
caboNpPOyKTHBHH 3€MH, 32 PAlOHU C XapaKTepHHU 3aCyIIaBaHUs, KAKTO U
3a CHCTEMHTE Ha OMOJIOTMYHOTO 3eMe/IelIHe.

B pesynrar Ha o0oraTsBaHETO M OpraHH3MpaHara 0a3za JaHHH C
NaCIIOPTHO ONMCAaHUE Ha 00pasIHTe ca Ch31aJACHH yCIOBHS 32 KapTHPaHe
U pailoHupaHe Ha MecTHHs reHOo(oHA. ChlecTBYBaT 00OCHOBaHH
MPEANOCTaBKH 32 pa3lIMpsBAaHE HA CEKCIEAUIMOHHATA JICMHOCT B
KOHKPETHU palilOHW Ha CTpaHara, OOraTé Ha ICHHH PAacTHTEIHH PECypCcH
- HapOJHA CEJIEKIHs, HacO4YeHa IJIAaBHO KBbM OTOOp 1O BKYC, €pHHA Ha
IUI0/1a, YCTOWYMBOCT Ha OOJIECTH.

Hayunu mpexu 1 MeXIyHapoHu 0a3u JaHHU

[oneMusT HanpebK, MOCTUTHAT B 00JIaCTTa HA JOKYMEHTAIUATA
Ha PACTUTEIHUTE TEHETUYHH PECYpPCH Mpe3 MOCIETHOTO JeCEeTUIIETHE Ce
IBJDKU Ha M3IIOJI3BAHETO HA ChbBPEMEHHU MH(OPMAIMOHHU TEXHOJIOTHH.
Permonannure u T17I00aTHU WHUIUMATHBU Ca CBHCPEIOTOYCHH BBHPXY
CbOMpPAHETO M CTaHAAPTH3MPAHETO Ha HMHGpOpPMAIHs, 32 Ja C€ YJIECHH
JOCTBITHOCTTA JI0 JaHHHUTE 4Ype3 HHTEIUTeHTHH Mpexu. Hacrosmure
MIPEIM3BUKATEIICTBA B IIIO0ATHUS OOMEH Ha MH(OpMAIIHS 32 3apOIUIITHATA
I1a3Ma Bapupar OT olepaTHBHATa ChBMECTHMOCT HA TOJIEMHTE MacHBHU
OT JIaHHU JI0 TIOBHUINIABAaHE HA TAXHOTO KA4eCTBO, WACHTH(HIMpaHE Ha
nyONHMKaTH U 33JI0BOJISIBaHE HAa HYKIUTE Ha KpallHUTE MOTPEOUTENH.

3HAaYCHUETO Ha EJIEKTPOHHUTE IOpTalld, OHJIAWH 0a3u JaHHH
u 1iatopMH 32 oOMa3BaHe, NOMyJsSIpU3MpaHe U U3MOJI3BaHE Ha
arpoOMoOpa3ZHOOOpa3UEeTO Cc€ MOAYEepTaBa, KAKTO OT JOCTABUMIIUTE Ha
JaHHH, Taka U OT noTpedurenute. ChIilecTByBAIUTe MUH()OPMAIIMOHHU
cucremu U noprainu kato EURISCO ca ocHOBHUTE rpaJiuBHU €IE€MEHTH
3a ch3JaBaHe Ha Tio0alHa paMKa 3a JOCTBI JI0 T€HETHMYHU PECypCH.
Karanorer Ha EURISCO (http://eurisco.ecpgr.org) ocurypsiBa BXOJHA
TOyka 3a mnacmopTHa wuHdopmals B pamkure Ha EBpomeilickara
KOOIIEpaTUBHA IIporpama 3a reHeTudHu pecypcu Ha pacteHusita (ECPGR)
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KaToO ce HachpuaBa MHTEPHAIMOHAIN3AIUATA HA HAYYHUTE HU3CIIECIBAHUSI.

Cernmacio EURISCO crpanata HH mnpuTexaBa Hai-Oorarara
KOJEKIUSI OT pacTUTENeH TeHO(OHJA, ChXpaHsBaH B TreHOaHKa B
IOrousrouna EBpona. O6umusaT pasmep Ha konekmusata (BGR National
Inventory) BKIIIOYBa nacnopTHa nHpopMmarus 3a 69 684 o6pasiy, onucanu
no peckpuntopa Ha FAO/Bioversity (2017). bearapckara koJexkmus e
ceiaMara 1Mo oOXBaT Ha CHbXPAHEHU PACTUTENHU T€HETUYHH PECYPCH B
EBpona u 3aema gs1 ot 3,5 %, cinen BenukoOputanus, Pycusi, ['epmanusi,
VYkpaiina, [lonma u Ucnanus. [1o oTHOIIEHME HA TAKCOHOMUYHMS CH ChCTaB
ChXpaHCHHUTE 00pa3Iy MpuHaIexKar KbM 532 pona u 1 927 pacturenau
Buja. C Hail-BHCOK 51 00pasly ce XapakTepusupar pomosete Iriticum,

Hordeum, Zea, Phaseolus, Avena, Capsicum, Pisum, Linum, Arachis (Tabmn.
2).

Tabauna 2. Pacturennu BumoBe ¢ Hal-rossM Opoii B HanmonaaHaTa

KOJICKIIHSITA
Triticum aestivum 13175 2909
Hordeum vulgare 6365 303
Zea mays 4827 1939
Phaseolus vulgaris 3488 1698
Avena sativa 2476 149
Triticum durum 2370 1193
Capsicum annuum 1885 1408
Pisum sativum 1744 241
Triticosecale 1461 532
Linum usitatissimum 1461 77
Arachis hypogaea 1373 444
Lycopersicon esculentum 1371 534
Secale cereale 1300 827
Cucumis sativus 1031 95

beirapckata KOJEKIUS OT PACTHTEIHM TCHETHYHU PECypCH

Ce ChCTOM OT 00pa3lM ¢ pa3HOOOpa3eH OMOJIOTMYEH CTATYT, KaTo Te Ce
pasnpeaesaT B pa3IiuHU KaTErOPUU — TUBH POJICTBCHHMIIH, Tpazmu%on
's"i,'



U CHbBPEMEHHU COPTOBE, C BHUCOK JsI Ca CENEeKIIMOHHUTE MaTepHal,
MpPEACTaBEHU B Pa3HOOOPA3HUTE CH TMOAKATETOpUHU (JTMHUHU, CHHTETUYHU
MOMYJIAIUH, XUOPUIU U Ap.).

bearapckata kojiekuMs ydacTBa B H3TpakJaHETO Ha T. H.
,BUpTyasHa™ EBpormeiicka obequHeHa cuctema Ha reHOankute AEGIS
(http.//aegis.cgiar.org). B pamkute Ha EURISCO chmectByBar u npyru
0a3u JaHHU KaTo IIEHTPATU3UPaHU 0a3U JaHHU 0 KYJITypy KbM paOOTHUTE
rpynu kbM ECPGR u enexrponna cuctema EVA 3a nonobpsiBane noctbna
U M3MO0J3BAHETO HA CHXPAHEHUTE KOJEKIMH, BKJIOYBAIIA OIEHbYHA
n xapakrepmsupama uHpopmarus. Upes EURISCO wundopmamnms 3a
Obirapckara KoJekius € TpaHcdepupaHa U KbM JAPYTH MEXKIYHApOIHH
mpexu kato WIEWS (FAO, 2020) u onnaiin ruiardopmara 3a pacTUTETHU
TeHETUYHH PECYPCH 3a MpexpaHa U 3eMeJlene, CbXpaHeH! B TeHOaHKUTE
o ienmst BT GENESYS (2015).

N3BOAAU

Omna3BaHeTO Ha PACTUTEITHHUTE TEHETUYHH PECypCH, KaTro dacT
OT KyJATYpPHOTO HACIIEJICTBO Ha bbiarapusi, € mpuopuTeT, KOHTO IaBa
Ha OBJEIIMTE IMOKOJEHUsS INAHC 3a Ch3JAaBaHE HAa T'CHETHYHA IUIa3Ma
M0 H3UCKBAHUATA Ha HOBHUTC KIHMMATUYHU YCJIOBUA WU B CHUHXPOH C
M3UCKBAHUATA HA MOTICOUTEIS.

Hammonannara renb6anka B CaloBO TOJABpKa €aHa OT Haid-
TOJIEMHTE ex situ KoneKuuu B EBpona u Haif-60raToTo 3a1ma3eHo pacTUTEITHO
paszHooOpasue nmoxa Gpopmara Ha cemena B FOrousrouna Esporna.

[onemMusT HanpeabK, MOCTUTHAT B 00JACTTa HA JOKYMEHTAIUATA
Ha PACTUTEITHUTE TeHETUYHH PECYpPCH Ipe3 MOCIETHOTO IECETHIIETHE, Ce
IBJDKU Ha M3MIOJ3BAHETO HA CHhBPEMEHHH HHPOPMAIIMOHHU TEXHOJIOTHH.

Ch31aieHusT IUTHTAICH PETUCThP Ha PACTUTETHHS TeHO(OH B
bwirapus e cranmapTU3UpaH M rapaHTHpa YCTOHYMBOTO YIpaBJICHUE HA
BCUYKH MPOIECH, CBBP3aHU C YCTOHYMBOTO U3MOJI3BaHE HAa TeHO(DOH/IA.

Hacrosmure mnpenusBuKarencTBa B TioOamHHA OOMEH Ha
uHpopmanus 3a ,dijrje.kd 3aponumina mmazma BapupaT OT OomnepaThBHATa
CHBMECTUMOCT Ha FOJIEMHUTE MAaCHBH OT JAHHU JI0 TIOBUILIABAHE Ha TAXHOTO
KauyecTBO, UACHTH(pULIMpaHe Ha yOJIMKATH U 3310BOJISIBAHE B Hali-BUCOKa
CTEMNEH HYXIUTE Ha CENEKIIMOHEPH U JPYTH MOTPEOUTEINH.
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PE3IOME

BbBenenue: MHOro xopa Bb3mpueMaT OMOJIOTMYHOTO MPOU3BOACTBO U
IPOAYKTH KaTo MO-100pH 3a OKOJIHATa cpefa, 1o-100pHu 3a 3/paBeTo OT
TpaaUITMOHHO TTpon3BeeHara xpana (Teisl, 2011).

Hea: ga ce ouenu nHPOPMUPAHOCTTA HA HACEIIEHUETO OT obact [JoOpuy
OTHOCHO OHOJIOTHYHUTE XPaHH.

Marepnanu u meroau: B mpoyusBane ot HoemBpu 2020r. - ampun
2021r., 150 mguma ot obmact JloOpud ca aHKETHpAaHU 3a IMO3HAHHUATA UM
3a Ouoxpanure. /lanHute ca 0OpabOTEHU CTATUCTUYECKU C MOMOIITAa Ha
SPSS Statistics®, Bepcus 20.

Pe3yararu: [IpeodaanaBamara yact norpeduresu (70,7%) acoumupar
Omoxpanure ¢ xpaHu, yucty ot ['MO u xumuunu 3ambpcutenu; 64,7%
C XpaHU C ecTecTBeH IpousxoJ]; 58% c XpaHu, MOJE3HU 3a 3PaBETO.
Camo 0,7% wumar HeratuBHO oTHoOIIeHHe. MHopmanus 3a OnoxpaHuTte
ce moJiy4aBa oT: UHTepHeET - 61,3%; npusitenu, Kojaeru, poaHunu - 46,7%.
YcranoBeHa e cratuctuyecka 3aBucumoct (p-value = 0.007 < o = 0.05)
MEeXIy (hakTopa, BIUSEI] HA PEHICHHWETO 3a MOKYIKa M KOMIIETCHTHUS
opradn. BABX (bwiarapcka areHius mo O€30MacHOCT Ha XpaHUTE) €
nocodyeHa ot 70,7% OT peCiOHJEHTHUTE, KaTO OTTOBOPHA MHCTUTYLIHA 3a
M0JIaBaHe HA CUTHAIH.

O0cbikpane: [IpeobiagaBamiara yacT OT PECIIOHAEHTUTE B IIPOYYBAHETO
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MMaT TTOJIOKUTETHA Harjaca KbM OMOJIOTHYHHUTE XPaHH.

3akmouenue: MupopmupanocTTa Ha TOTPEOUTENIHUTE 32 OUOTIPOTYKTUTE
U pe3ylTaTHTe OT KOHTpOJa, OuXa MOBIMSUIM BB3NPUEMAaHETO UM U
B3€MaHETO Ha PELICHHS 33 TIOKYIIKa.

KitouoBu gyMu.: OHONIOTHYHU XpaHU, MHHOPMUPAHOCT Ha MOTPEOUTENNTE,
BABX

ABSTRACT

Background: Many people perceive organic production and products as
better for the environment, better for health than traditionally produced
food (Teisl, 2011).

Aim: to assess the awareness of the population of Dobrich district about
organic foods.

Materials and methods: In a study from November 2020. - April 2021,
150 people of Dobrich district were interviewed for their knowledge of
organic food. Data were statistically processed using SPSS Statistics®,
version 20.

Results: The majority of consumers (70.7%) associate organic food with
foods free of GMOs and chemical contaminants; 64.7% with foods of
natural origin; 58% with foods good for health. Only 0.7% have a negative
attitude. Information about organic food is obtained from: Internet - 61.3%;
friends, colleagues, relatives - 46.7%.

A statistical relationship (p-value = 0.007 <a.= 0.05) was found between the
factor influencing the purchase decision and the competent authority. BFSA
(Bulgarian Food Safety Agency) is indicated by 70.7% of respondents as
the responsible institution for reporting

Discussion: The majority of respondents in the survey have a positive
attitude towards organic foods.

Conclusion: Consumer awareness of organic products and control results
would affect their perception and purchasing decisions.

Key words: organic food, consumer awareness, BFSA

BLBEJIEHUE:

[TonacrositemM MpPOW3BOJACTBOTO HAa OMOJOTMYHU XpaHU € €IUH OT Hail-
OBp30 pa3BUBAIUTE CE CErMEHTH Ha ma3apa Ha xpanu (Liang, 2016).
B Hayunara nurepaTypa, MHOTO XOpa BB3NpuUeMaT OWOJIOTMYHOTO
MIPOU3BOICTBO U MPOAYKTH KaTO MO-J00PH 3a OKOJIHATA Cpelia, Mo-100pHu
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3a 37paBETO OT TPAIUIIMOHHO MpousBeaeHara xpaHa (Teisl, 2011).

Cranmaptu Ha Espomelickus cwpio3 (EC) 3a OuosornuHoTo
MIPOM3BOJICTBO HAa XpaHU UMAT 3a €]l yCTOMYMBO 3eMeIeThe U pepadoTKa
Ha XpaHM 3a 3allUTa HAa TPUPOJHUTE EKOCHCTEMH M 3/IpaBeTO Ha
MoYBaTa, BOJATa, PACTCHHUATA U XKUBOTHHUTE, KAKTO M IMPOU3BOJCTBOTO
HAa BHCOKOKAYECTBCHH XPAHUTCIIHA XpaHHW, KOWTO MPEAOTBpATIBAT
yBpexaaHeTo Ha YyoBemkoTo 3apase (EC, 2007).

[ToTpebutenuTe NMaT KJIIOUOBA POJIS 3@ MOCTUTaHE HA YCTOWYMBA
xpaautenHa cucrema (Grunert, 2011) M 4Ype3 IMOBUIIABaHE Ha
WH(OPMHUPAHOCTTA UM OTHOCHO €KOJIOTHYHUTE XPAHUTEIHU TMPAKTHKU U
MEXaHU3MHUTE 32 KOHTPOJI BbPXY OMOJIOTUYHHUTE XPaHH, 111e JOIMPHUHEcaT 3a
MPOMSIHA HA TSIXHOTO ThPCCHE U HAChpUaT pa3paboTBaHETO HA TOJUTHKU
3a Mo100psIBaHe Ha TSIXHOTO Ipe/iaraHe.

MATEPHUAJIN 1 METOJIA:

3a menuTe Ha HAYYHOTO HM3CIICABAHE € M3BBPIICHO aHOHUMHO aHKETHO
Ipoy4yBaHe Ha MH(QOPMHUPAHOCTTA U HarjacaTa Ha HaCEJICHUEeTO OT 00JIacT
Jo6puu. Bximtouenu ca 150 mbJIHONETHH JTHTIA, YUETO YUACTHE € Ha CITy4aeH
IPUHIUI ¥ HAITBJIHO J00POBOJIHO, ciie]l MOANUCBAHE Ha JeKiapanus 3a
WH(POPMHPAHO ChIIIACHE.

N3cnensanero e ogobpeHo ot Komucusra no eruka Ha Hay4HUTE
n3cneaanust Ha MY-Bapha u e nposezieHo B nepuosia M. Hoemspu 2020r.
— M. anpun 2021r.

Ilpu anamm3a Ha pe3yaTaTUTe OT aHKETHOTO MpPOyYBaHE
U3I0JI3BAHUTE CTATUCTUYECKM METOAM ca: JAECKPUITUBEH METOA -
BapHAllMOHEH aHalM3 Ha KOJWYECTBEHHW JAHHH — CPEIHHM CTOWHOCTH,
CTaHJAPTHO OTKJIOHEHHE, MUHUMAJIHU U MaKCHUMaJIHHU CTOHHOCTH; METOA
Ha CTAaTHCTHYECKO oreHsBaHe - ¢ nmomolnra Ha IBM SPSS Statistics®,
Bepcus 20 Osxa M3BBPUIEHW CTATUCTUYECKUTE aHAIW3U. AcoLualuuTe
MEXJy KaTerOpuiHUTE MPOMEHJIMBU OsiXa aHAJTU3UPAaHU TOCPEICTBOM
HermapaMeTpHueH METOJ C ONpejessiHe Ha Kputepuil y 2 (Xu-kBajapar).
CraTtucTuueckaTa 3HaUMMOCT Oelire 3a7aaeHa Ha o = 0,05.

PE3VJITATU:

O60mo 150 pecrnoHaeHTH ca ydYacTBald B TNPOYYBAHETO, OT KOHUTO
npeo0JiagaBaniara 4acT ca OT JKEHCKH 1ol - 65,3%, copsimo 34,7% ot
MBXKKH TOJI. Hail-BHCOK € OTHOCHTEIHUSAT [ Ha aHKeTHPAHWTE Ha
BB3pact 51-60 rogunu - 30,6%. Bw3pacroBara rpymna ot 18-30 r. € 20,7%
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OT M3BaJIKaTa. YYaCTHHUIIMTE OT Bb3pacToBuTe Kareropuu 31-40r., 41-
50r. m Haxg 61 rommau chroTrBeTHO ca: 14,7%, 20% u 14%. Oxoio 2/3 oT
BKJIIOUEHUTE B MPOYYBAHETO JIMIIAa ca ¢ BUciie oOpazoBanue (68,6% c
OakalaBbpCcKa WIA MaruCThPCKa CTETICH).

[To oTHOIIEHNE HA TO3HAHUATA HA AHKETUPAHUTE 32 OMOTOTHUHUTE
xpanu, 70,7% otr TAX ru acoumupar ¢ xpaHu, yuctu ot ['MO, Texku
METalM, MECTUIUANA, XUMHYHU TOpPOBE M  AHTUOMOTHUIM, XOPMOHU
KOHCEPBAHTH U OLBETUTENH; 64,7% ¢ XpaHU ¢ ecTeCTBeH mpousxoi; 58%
C XpaHH, MOJe3HU 3a 3/paBeTo; 28% ¢ JOMAIIHO MPOU3BEACHH XPaHH
u 14,7% c xpanu, mapkupanu cbe 3Hak. Camo 0,7% oT yyacTHUIIUTE B
MPOYYBAHETO OTOENA3BAT HETaTUBHO OTHOIIEHUE KBbM OHMOJIOTHYHUTE
XpaHu — ,,xpanu meHrera* (dur. 1).

BO.0% T0.T%
oo B4T% .
P 5B0%
60.0%
50.0%
;E: 28.0%
20.0% 147%  133%
10.0% 0.7% - - L% g7
0.0% —
> 0 o e & * > > o
o & & & 5 Vs b Vs
ﬁ‘p+ 5 '3'3- & "9 ° > s ® 13‘&
SIS P A ) &
4 G
& & g & & & 2 A
2 ] o 4 o & L9 &
(?G <‘\'3ﬁ\ -ﬁ{} & + 2 s
" . el A
2 = R %\:35 & P
+Q *Q & ?9\9 ‘:,5.,-

@ur. 1 Oraocurenen a1 (%) Ha MO3HAHUATA HA aHKETHPAHUTE JIUIA OT
obmact JIoOpuy 3a OMOJIOTHYHUTE XPaHH

Paznuunu ca M3TOYHHUIUTE, KOMTO OCUTYpsBAaT MH(POpMALUs Ha
aHKeTHpaHWUTE MO Temara 3a OMOJIOTMYHUTE XPaHU: UHTEPHET MOPTAJIH
WIN CTIenUaNv3upanu yeocaitose - 61,3%; mpusrenu, Kojaerd, poaAHUHU
- 46,7%; wmarazuau - 24,7%; TeneBU3UOHHM mnpenaBanus - 33,3%;
TEJIEBU3NOHHM U PaJino pexsiaMu - 14%; ot npecaTa (BECTHHUILIM, CIIUCAHUS)
- 13,3%.

Baxxaure (hakTopu, KOUTO BIUSAT BBPXY BB3NPHUATHATA HA TIOTPEOUTEIUTE
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U TEXHUTE peIIeHUsTa 3a MOKYyINKa Ha OMOXpaHU ca: 3[[PaBOCIOBHHU ca 3a
TAX U CEMEUCTBOTO UM - 77,3%; moakpena Ha MECTHUTE TIPOU3BOJIUTEIN
- 40%; Bucoko kauectBO - 34,7%; BHCOKO HUBO Ha OE30IMACHOCT, KOETO
€ TapaHTHpaHO M KoHTposiupaHo — 29,3 % (Pur. 2). YcraHoBeHa €
cratuctudecka 3apucumoct (p-value= 0.007 < 0=0.05) Ha mocieaHUs
(hakTop C MPOMEHJIMBATA, CBbP3aHa ChC 3HAHUETO, KOU U3BBPIIIBA KOHTPOIT
IpU CbMHEHHE, Y€ JaJIeHa XpaHa MpejiaraHa Kato «OHOJIOruyHay He €
takaBa. BABX e nocouena ot 70,7% OT peCiOHAEHTUTE, KaTO OTTOBOPHA
WHCTUTYLUS, KM KOSITO MOKe J1a ObJie OJIaZIeH CUTHAIL.

90.0% 735

20.0%

70.0%

60.0%

50.0% 40.0%

40.0% 29.3%

30.0% 20.7% 213% 1575

20.0% I -

10.0% I I I 0.7%
0.0% | .

@ur. 2 Otnocurenen 1sn (%) Ha (akropuTe, KOUTO BIHAAT BBPXY
BB3NPUATHATA U PEUICHUATA 32 MOKYIKa Ha OMOXpaHH HA TIOTPEOUTETNTE
ot obnact [{o6puu

CpuieBpemenHO 80,7% OT BCUUKU aHKETHPaHU ca KaTETOPUYHH, Ue
NOTPEOUTENUTE HE TOJIydYaBaT JOCTaThbuHA M JTOCTOBEpHA MH(OpManus
OTHOCHO pE3yJTaTUTe OT U3BBPIICHATa KOHTPOJIHA JEHHOCT TMpH
THPTOBHATA C OMOJIOTMYHU XPaHHU.

OBCBHXJIAHE:

[Ipeo6iaaBaaTa 4acT OT PECIOHICHTUTE, B3€JIN y4acTHE B IPOYIBAHETO
uMart IOJIOKUTENIHA Harylaca KbM OMOJIOTMYHHUTE XpaHH, ChOTBETCTBAIA
Ha KOHIIETIHATA 32 OMOJIOTUYHO IPOU3BOCTBO.
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WHTepHeT nopTanuTe Win CrielHaln3upanuTe yeocaiiToBe ca Haii-
YEeCTO M3IMOJI3BAHUTE M JIOCTBITHM W3TOYHUIM, OT KOUTO aHKETHPAHHUTE
4eprsaT HHPOPMALUS 10 TeMaTa 32 OMOJIOTMYHO MTPOU3BEICHUTE XPaHH.

He3zaBucumo, ye OTHOCUTETHUSAT [T HAa aHKETHPAHUTE, 3aII03HATH
C MHCTUTYIIMUTE, OTTOBOPHU 3a ClIa3BaHE HA HOPMAaTHBHUTE U3UCKBAHUS
NIPU THPrOBHATA ¢ OMOJIOTUYHU XpaHu e 3HauuteneH (70,7%), Harnacata
3a MOKYIKa, CBbp3aHa ¢ OOEKTUBHU MPHU3HAIM, C€ OTHACS CaMo 3a OKOJIO
1/5 ot moTpeburenure.

MU3BOJ:

Benuku nHOpManMoHHN cpeicTBa ca BaKHU B OCUTYpsiIBaHE Ha
MoBeYe 3HAHUS 10 TeEMAaTa 32 OMOJIOTMUHUTE XpaHu.

OOpazoBaHneTo W MHMOPMHUpPAHETO Ha MOTpPeOUTENUTE 32
XapaKTCPUCTUKUTC Ha OMOJIOTHYHHUTE IMpOAYKTHU MW PE3YJITATUTEC OT
KOHTpOJHATa JEMHOCT Ha OTTOBOPHUTE HMHCTUTYLMH, OMXa MOINIM Ja
ObIaT 3HAYUMH 32 MOTPEOUTENUTE B MpOIleca HA BB3IIPHEMaHe Ha TE3H
IIPOAYKTH U B3€MaHe Ha peleHus 3a MoKynka. ChIeBpeMEHHO ce Ch3/aBa
OnarompusTHa OCHOBA 3a MMOBHIIIABAHE JJOBEPHETO HA MOTPEOUTEIUTE KBM
KOMIIETEHTHUTE OpraHH.

ToBa mpoyuBaHe HE € CIIOHCOPUPAHO OT TPETH MHCTUTYLHUU H3BBH
CTpyKTypata Ha Memuuunacku yHusepcurer ,JIlpod. n-p Ilapackes
CrosiHOB* — BapHa.

ABTOpHTE HE JeKIapupaT HaIUuYie Ha KOH(IUKT Ha HHTEPECH.
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SUMMARY

Yersinia enterocolitica is an important foodborne pathogen with pork
and fresh produce were shown to be contaminated. The prevalence and
pathogenicity of Y. enterocolitica was studied at retail level in Latvia.
A total of 180 samples including 150 of raw pork and 30 of fresh salad
and vegetables were sampled between 2015 and 2021 from retail outlets
in Latvia. Samples were cultured according to ISO 10273, isolates were
identified with matrix assisted laser desorption ionization-time of flight
mass spectrometry (MALDI-TOF) and the pathogenicity was confirmed
with Real-Time PCR (qPCR). Out of 39 Y. enterocolitica positive pork
samples, ail-gene was confirmed in six isolates with Ct cycles range from
16.27 t0 39.29. Y. enterocolitica was isolated from 3 (10%) of fresh produce
samples while all isolates were considered as non-pathogenic (ail-gene
negative). The present study confirms that the pork may serve as a source
of pathogenic yersiniae to consumers.

Keywords: pork, ail gene, pathogenic and non-pathogenic yersiniae

INTRODUCTION

Yersinia enterocolitica is a zoonotic foodborne pathogen which
cause yersiniosis in humans. Yersiniosis characterized with gastrointestinal
disorders and the extraintestinal postinfection sequelas as arthritis and
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erythema nodosum may occur (Bottone, 2015). Yersiniosis is one of the
most common bacterial foodborne zoonotic infection in the EU and the
yersiniosis cases were reported in Latvia with the incidence of 4.6 cases
per 100 000 inhabitants in 2020 (SPKC, 2021).

Yersinia spp. were isolated from different foods and animals,
however, the majority of the isolated stains were non-pathogenic.
The domestic pigs were found to be the main carriers of pathogenic Y.
enterocolitica and the pathogen may enter the food chain via the cross-
contamination during slaughter (Laukkanen-Ninios et al., 2014). Genetic
similarity of Y. enterocolitica isolates from domestic pigs and human
isolates and the ability of the porcine strains to induce clinical yersinosis in
human (Kuehni-Boghenbor et al., 2006). This shows that with pathogenic
Yersinia spp. contaminated pork may be present at the retail and pose the
public health hazards. Consumption of undercooked pork was described
as a significant factor in case of sporadic yersiniosis (Rosner et al., 2012).

Outbreaksofyersiniosisarerareand mostly weredescribe in Northern
hemisphere which were associated with fresh produce contamination with
pathogenic Yersinia spp. (MacDonald et al., 2014, Karlsson et al., 2021).
Studies of the prevalence and virulence of Y. enterocolitica in vegetables
and fruits are needed to understand the epidemiology of yersiniosis
(Verbikova et al., 2018).

Since non-pathogenic Yersinia spp. were frequently isolated from
different sources, the pathogenicity of the isolates should be assessed.
Both chromosomal and plasmid-mediated virulence genes needed for full
virulence of Y. enterocolitica. The attachment and invasion locus (ail)
gene is present in pathogenic strains and widely accepted for testing of
Y. enterocolitica virulence. ail encodes the outer membrane protein Ail
responsible for invasion and attachment to the cell and serum resistance
(Bancerz-Kisiel et al., 2018). Considering the presence of ai/-gene in some
non-pathogenic Y. enterocolitica and Yersinia spp. isolates, the detection
of ail alone cannot provide sufficient information on pathogenicity of Y.
enterocolitica (Sihvonen et al., 2011). Therefore, the detection of virulence
genes other than ail in Y. enterocolitica isolates from foods is needed to
assess its pathogenicity for consumers.

The aim of the present study was to study the prevalence of Y.
enterocolitica in retailed pork and fresh produce in Latvia and to detect the
major virulence determinants of isolates.
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MATERIALS AND METHODS

Samples

A total amount of 180 samples were collected from the retail outlets
in Latvia between 2015 and 2021. Samples included 150 raw pork and 30
fresh produce samples. For sampling of pork, shoulder cuts, centre loin and
sirloin, rib and leg cuts and pork braising cubes were purchased. For fresh
produce sampling, ready-to-eat (RTE) carrots(n=2), herbs (n=2), beetroot
(n=1), leafy greens mix (n=25) were collected.

Microbiological testing of the samples

Samples were investigated in accordance with ISO 10273:2017.
Colonies resembling Yersinia spp. on Cefsulodine-Irgasan-Novibiocine
(CIN, Biolife, Italy) agar were screened for urease production and
biochemical reactions in Triple Sugar Iron (TSI) and Lysine Decarboxylase
Broth (Biolife, Italy). Bacterial colonies with biochemical reactions typical
for Yersinia spp. were subjected for further confirmation with matrix-
assisted laser desorption ionization-time of mass spectrometry (MALDI-
TOF, Bruker, Germany). Only Y. enterocolitica isolates were selected for
detection of the virulence genes.

Detection of the virulence genes in PCR

Extraction of DNA of Y enterocolitica isolates was done in
accordance with the manufacturer instruction with NucleoSpin Tissue kit
(Macherey-Nagel, Germany). ail gene was detected with qPCR (Maéde
et al., 2008). Identification of yst4 and ystB was done with accordance
to Thoerner et al., 2003 and results were analyzed with capillary
electrophoresis (QIAxcel Advanced, Qiagen, Germany). Oligonucleotides
sequence of primers and probes is shown in Table 1.
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Table 1

Oligonucletides used in the present study

ye-ail-F2  5’-GGTTATGCACAAAGCCATGTAAA-3’

93
ye-ail-R2  5’-AAACGAACCTATTACTCCCCAGTT-3’ Maide et
KP288671 1. 2008
Probe ye-  5’-FAM-AACCTGAAGTACCGTTATGAA ) al.,
ail-tmp CTCGATGA-DQ-3’
ystA-F 5’-ATCGACACCAATAACCGCTGAG-3’ 9 X65999
ystA-R 5’-CCAATCACTACTGACTTCGGCT-3’ U09235 Th(t)eliner
etal.,
ystB-F 5’-GTACATTAGGCCAAGAGACG-3’ 2003
146 D88145

ystB-R 5’- GCAACATACCTCACAACACC-3’

Data analysis
Chi-square test (%*) was used for calculation of differences between
the prevalence of Y. enterocolitica in different food categories.

Results

Y. enterocolitica was isolated from 32 pork samples and the
identified prevalence was 21% (Table 2). The ail gene was confirmed in
six (4%) of Y. enterocolitica isolates from pork and the identified cycle
threshold (Ct) ranged from 16.27 to 39.29.

In fresh produce, Y. enterocolitica was found in three samples with
the prevalence of 10%. All positive samples were leafy green unwashed
vegetables and all samples were ail negative. The results on the prevalence
of Y. enterocolitica in pork and fresh produce samples are shown in Table
2.

S 86



Table 2
Prevalence of Yersinia enterocolitica in raw pork and fresh produce in

Latvia
Pork® 150 32 (21) 6(4) 16.27 - 39.29
Fresh
produce 30 3(10) 0(0)

s-prevalence of Y. enterocolitica was significantly higher in pork than in
fresh produce isolates (p<0.05)

Differences between the prevalence of Y. enterocolitica in food
categories were significant and the prevalence of Y. enterocolitica in pork
was significantly higher that in fresh produce (p<0.05).

Among ail positive Y. enterocolitica strains isolated from pork, two
revealed the presence of yst4 and absence of ystB genes while other pork Y.
enterocolitica isolates were ystA negative but ystB positive. yst4 gene was
identified in isolates with low Ct cycle values of 16.27 and 17.31, while
strains with high Ct cycle values of 37.02 to 39.02 were ystB positive. All
isolated from fresh produce were ail and yst4 negative, but ystB positive.
Presence and distribution of virulence genes in Y. enterocolitica isolates in
pork and fresh produce is shown in Table 3.

Table 3
Presence of virulence genes in Yersinia enterocolitica isolates from
pork and fresh produce samples

Pork chop 38.28 - +
Pork 39.17 - +
Pork 39.29 - +
Pork 37.02 - +
Pork shoulder 17.31 + -
Pork 16.27 + -



Leafy green - - +
mix

Rucola - - +
Leafy green - - +
mix

(-) — negative results; (+) — positive results

DISCUSSION

Y. enterocolitica was identified in pork and fresh produce at the
retail level in Latvia. Our recorded prevalence of Y. enterocolitica of 21%
was higher than 15.2% reported in pork in Italy (Bonardi et al., 2010).
The of prevalence Y. enterocolitica in poultry raw meat, pork meat and
minced pork and beef in study in Poland was 3.1%, 5.0% and 5.5%,
respectively, that was higher than the prevalence found in the present study
(Zadernowska, Chajecka-Wierzchiwska, 2017).

In fresh produce, the identified prevalence of Y. enterocolitica in
the present study of 10% was higher than 0.6% in fresh leafy vegetables
found in Italy (Losio et al., 2015) and 5.8% reported vegetables and fruits
in Czechia (Verbikova et al., 2018). Our results indicate that the prevalence
of Y. enterocolitica in retailed pork and fresh produce in Latvia is high.

Pork, vegetables and fruits are considered to be an important source
of Y. enterocolitica to consumers (Bari et al., 2011, Losio et al., 2015) but
the pathogenic yersiniae were rarely recovered from the food in comparison
with non-pathogenic Yersinia spp. Low recovery rates of pathogenic
Yersinia spp. are linked to low sensibility of standard culturing methods
(Fredriksson-Ahomaa, Korkeala, 2003). 4il positive Y. enterocolitica were
identified in retailed pork samples and the prevalence varied from 3.7%
in Italy detected with culture method and confirmation of ail gene with
PCR to 17.2% in minced meat identified with qPCR in study in Czechia
(Bonardi et al., 2010, Lorencova, Slany, 2016). The identified prevalence
of Y. enterocolitica of 4% (6/150) in the present study was higher than 2%
for ail positive Y. enterocolitica identified in Latvia in 2013 (Terentjeva,
Berzins, 2013).

Similarly, the identified prevalence of Y. enterocolitica in vegetables
and fruits varied depending on the methods were applied. Culturing of
fruits and vegetables samples revealed the prevalence of 0.3% for ail-
positive Y. enterocolitica while direct qPCR showed the prevalence of
6.7% (Verbikova et al., 2018).

S 88

Bhiiapy



Non-pathogenic yersiniae are widely distributed in the environment
so the evaluation of the virulence properties is needed to differentiate them
from pathogenic Yersinia spp. Pathogenic bioserovars of Y. enterocolitica
were reported to harbour ail and ystA virulence genes which are absent
in non-pathogenic bioserovars of Y. enterocolitica (Bancerz-Kisiel et al.,
2018). yst4 and ystB genes encoded heat-stable enterotoxins and ystA
associated with enteropathogenic strains which may induce diarrhea
while ystB type enterotoxin is produced mainly by non-pathogenic Y.
enterocolitica biotype 1A (Ramamurthy et al., 1997).

Y. enterocolitica sharing the pathogenic genes (ail, ystAd) was
isolated from foods with lower prevalence, and only two out of 22 of Y.
enterocolitica isolates in study of Bonardi et al., 2010 revealed the presence
of virulence genes while other isolates of Y. enterocolitica belonged to
non-pathogenic 1A biovar. A major part of non-pathogenic strains of Y.
enterocolitica missed virulence genes with exception of ystB which was
were present in 90% of Y. enterocolitica isolates (Bonardi et al., 2010).
Also all Y. enterocolitica isolates in study of Zadernowska, Chajecka-
Wierzchiwska, 2017 were members of non-pathogenic biotype 1A and were
ail negative and yst4 negative, while five out of seven isolates contained
ystB gene. The ystB gene was strongly associated with non-pathogenic
biotype 1A in clinical samples (Hunter et al., 2019). In our study of pork
samples, two ystA positive isolates represented high Ct values of ail gene
and isolates with low Ct values (>35) of ail gene revealed the presence of
ystB assuming isolates belong to non-pathogenic Y. enterocolitica biotype.
For public health risk assessment of it would be important to characterize
these strains in details — analyze biotype and other virulence genes to
understand the pathogenicity potential of weak positive ail strains.

In the present study of fresh produce, all isolated Y. enterocolitica
strains were ail- and yst4 negative and ystB positive that are typical
characteristics of non-pathogenic 1A Y. enterocolitica biotype. The low
prevalence of pathogenic Y. enterocolitica in fresh produce was in agreement
with previous studies (Lorio et al., 2015, Verbikova et al., 2018).

In conclusion, the present study shows that contamination of retailed
foods with pathogenic Y. enterocolitica may represent public health hazard
with pork shares higher contamination in comparison with fresh produce.
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PE3IOME

bearapckara ¢iopa € WM3TOYHMK Ha PACTUTENHM BHJOBE, OOraTH Ha
rojsiM Habop XMMHUYECKH KOMIIOHEHTH — KOHKPETHU BEIIEeCTBA WK FPYyIU
ChEIMHEHUMS, KOUTO ca B OrpaHudeHH nomynaunuu. Ilpe3 nocinennure
rOJMHU Ha HAIIMAT BEK yUYEHHUTE allapMHpaT, ye HapacTBa 3arybara Ha
6uopaznoobpasuetro. Bunst Ruta graveolens L. e B UepBenara kHura Ha
bobarapus e cbe craryr,,3actpamiex” ‘. [IpuaraneTo Ha KOHBEHIIMOHATTHUSAT
METO]1Ha pa3MHOKEHNE HAa BUJIa € OTPAHUYEHO [TOPAIU TPYAHOTO OKBJIBAHE
Ha cemeHarta. [Ipoydenu ca gakrtopuTe, BIUSCIIN BHPXY OTTIICKIAHETO HA
Ruta graveolens L. B koHTponupanu ycinoBus Ha cbxpaHsBaHe. OCHOBHaTa
xpanuTenHa cpena € Murashige and Skoog (1962) ¢ nob6aBeHu pacTexHu
perynatopu ca Zeatin, BAP, IAA u NAA B konnenrpauuu ot 0.2, 0.5 u
1.0 mg/ 1. [deiictBuero BAP ce otuuta ¢ enMMHHMpaHe HA ANMUKaIHOTO
JOMHUHUpPaHe, KaTo 10 TO3U HAYMH NPEIN3BUKBA PA3BUTUETO HA CTPAHUYHU
II'BIIKK U 3aI04Ba Ipolieca Ha npoaudepanns Ha HOBUTE eKciiaHTu. Cbe
3aBMILIABaHE Ha KOHIEHTpanusaTa Ha IAA ce oTunTa 1Mo-BHCOK IPOLEHT
BKOPEHEHH EKCIJIaHTH C IMO-TOoJIIM Opoil Ha KOpeHoBaTa CUCTeMa, HO C
HUCKa JbJDKUHA.

KurouoBu nymm: Ruta graveolens L., in vitro, MUKpOpa3MHOKEeHHE

SUMMARY
The Bulgarian flora is a source of plant species, rich in a large set of
chemical components - specific substances or groups of compounds
that are in limited populations. In the last years of our century, scientists
have warned that the loss of biodiversity is increasing. The species Ruta
graveolens L. e in the Red Book of Bulgaria has the status of ,,endanggged
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The application of the conventional method of propagation of the species
is limited due to the difficult germination of the seeds. Factors influencing
the cultivation of Ruta graveolens L. under controlled storage conditions
have been studied. The main nutrient medium is Murashige and Skoog
(1962) with added growth regulators are Zeatin, BAP, IAA and NAA in
concentrations of 0.2, 0.5 and 1.0 mg / 1. The action of BAP is accounted
for by the elimination of apical dominance, thus causing the development
of lateral buds and beginning the process of proliferation of new explants.
As the IAA concentration increases, a higher percentage of rooted explants
is reported with a larger number of root systems, but with a shorter length.
Key words: Ruta graveolens L., in vitro, micropropagation

YBOJI

bearapckata ¢uopa € WM3TOYHMK Ha PACTUTEIIHM BHUIOBE, Ooratu Ha
rojisiM Ha0Op XMMHUYECKH KOMITIOHEHTH — KOHKPETHU BEIIEeCTBA WIH IPYIU
CBbEJIMHEHUUS, KOUTO ca B OTPaHWYEHHU momynanuu. [Ipe3 mocnennute
TOJUHN HAa HAIIMAT BEK YYEHHUTE ajapMupaT, ye HapacTBa 3aryOaTa
Ha OwmopasHooOpasuero. ToBa Hajara chOMpaHETO M CBhXpaHSIBaHE Ha
pacTUTETHUTE BUJIOBE.

Bunbst Ruta graveolens L. e B UepBenara kHura Ha bbiarapus e cbc
CTaTyT ,3acTpameH’‘. Hamupa mpunoxkeHue BbB (apmaredTurara u
napdromepusra (Baumert et al, 1991; Vitkova, 1998).

[Ipunaranero Ha KOHBEHIIMOHATHHUST METOJ Ha pPa3MHOKEHHE Ha BUIA
€ OrpaHMuYeHO NOpaJau TPYTHOTO MOKBJIBAaHE HAa ceMeHara. HaBim3anero
HA PAaCTUTEIHUTE OMOTEXHOJIOTMH, B T. Y. U METoJa in Vitro, ch3gaBaT
MPENOCTaBKa 3a YCKOPEHO MPOM3BOJCTBO HAa aBTEHTHYEH IOCAIbUEH
MaTtepuai.

[Ipoyuenn ca ¢akropuTe, BIAMSCHM BBPXY OTINIeKAaHETO Ha Ruta
graveolens L. B KOHTponupaHu yclIOBUs U ChXpaHsBaHe oT Massot et al
(2000). YcranoBunm ca, ye OCHOBHATa XpaHMTEIHA Cpela 3a pa3BUTHE
Ha BHMJa B KOHTpoinupanu ycioBus e Murashige & Skoog (1962).
VYcTaHOBEHU ca PacTEeKHUTE PEryjaTopd HEOOXOJMMU HAa MaKCUMAJIHO
OBP30TO MYJITUILTUIIMPAHE C IIe] MpaKTUYecka HacCOYeHOCT Ha Buaa Ruta
graveolens L. (Bohidar et al., 2008; et al., Diwan et al., 2008).

Ilenra e mpoyuBaHe M MaKCHMaJIHO MYJITHUIUIMIMpaHe Ha Buaa Ruta
graveolens L. B KOHTpoIMpaHH YCIOBUS Ype3 MpHUlaraHe Ha BET€TaTUBHU
METOJIM Ha Pa3MHOKECHHE.
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MATEPUAJI U METO/IN

W3cneaBanusta ca nposeneHu B Jlaboparopusta 1mo ThKaHHM KYJITYpHU
npu MHCTUTYyTa MO pAacTUTENTHH M TeHEeTHMYHH pecypcu ~KoHcTaHTUH
MankoB” — rpan CafoBo. 3a BbBEKIAaHE B KYJITypa in vitro Kato u3XoieH
MaTepHall ca U3MoiI3BaHu ceMeHa oT Ruta graveolens L. ¢ mpousxon 6:m3o
JI0 HAXOJIMIIIE B pe3epnar ,,Kanmnakpa®.

Pacturennure MmaTepuan € 3al0K€H B HHIMBUAYAJHU EHPYBETKH C
BMmectumoct 20 ml Ha cpega Murashige and Skoog (1962). ExcrimanTtute ce
npenacsT 30 IHU clies MbPBOTO KyJITUBUPAHE B HOBA, CBEXA XpaHUTEIHA
cpena, chabpikaiia MS.

OcnoBHata xpanurenHa cpeia e Murashige and Skoog (1962) ¢ noGaBenu
pactexHu perynaropu ca Zeatin, BAP, IAA u NAA B KOHIIEHTpaIuu OT
0.2,0.5u1.0mg/1.

Karo BbBriexwapareH W3TOYHHK 3a OCHOBHATa XpaHUTEIHA Cpena
Murashige and Skoog (1962) e usnon3Bana 3axapo3a (30 g/l) u arap (7.0
g/l) ¢ pH Ha cpenata 5.6. Crepunuzanusta ce u3BbpiiBa 3a 20 min mpu
120° C u nansrane 0.9 atm. Pactenusara ca nmocraBeHu BbB (PUTOCTATHA
kamepa npu 20+22°C u poronepuoa 16/8.

PE3VYJITATU U OBCBHXKJIAHE

[Tpu oTunTane Ha OMOMETPUYHUTE MOKA3ATEIN U3MEPBAHETO HA €PEKTHT
oT gaeiictBuero Ha BAP BbpXy MydTUITMKaLMOHHMS MPOLIEC MPU BUIA
Ruta graveolens L. ce naGmiomaBa cnex 20-1 OeH OT 3ajlaraHe Ha
omuta. [lefictBuero BAP ce oTumra ¢ enmMMHHHMpaHe Ha AMUKATHOTO
JOMUHUPAHE, KaTO MO TO3W HAUMH NPEIU3BUKBA PA3BUTHETO HA CTPAHUYHU
IIBIIKK M 3allo4Ba Tpolieca Ha mposmdepanusi Ha HOBUTE EKCIUIAHTH.
Bbpost Ha o0pa3yBaHuTe U3BHKHU 3aBUCH OT BHJIa M KOHIIEHTPALUATA HA
MIPUJIATaHUAT IUTOKKMH. MHOTO 100Bp OTTOBOP HA BU/IA c€ HAOJI01aBa IIPH
BapuaHT ¢ yyactuero Ha 0.5 mg/l BAP ¢ 85% u3abuku. bpoit u3nbHKM OT
excruianT e 3.49 Op. B cpaBHeHUE ¢ KOHTpoaTa 1.44 6p. [lannuTe mokassar,
Ye yecToTaTa Ha MYJTUIUIMIUpPAHE HE 3aTHXBA 3a MPOYUYBAHUSA MEPHUO/I.
[Ipunaranero Ha HHUCKH KOHUEHTpauuu BAP Bomdar mo MakcumaiaHo
MYJITUIUIMLMPAHE HA BUJA ChC CTOWHOCTTH MPEBUIIABAIIN KOHTPOIHUST
BapHUaHT.

B cpaBuenue ¢ BAP BnmusHuero Ha Zeatin B kaieHtpamuu ot 0.2, 0.5 u
1.0 mg/ | nmaBa onTuMmanHa BB3MOXKHOCT Ha BuAa Ruta graveolens L. ma
peanu3rupa MaKCUMAJIHUAT CU MOTEHIMAJ Ha Pa3BUTHE B KOHTPOJIUPAHU
ycnoBus. B pazButueTo Ha excrianTute Ha 10-5 16H OT HaOII0ICHUETO ce

95 D



OTYMTA MO-TOJSAMO JINCTOOOpa3yBaHe B KOHIeHTpauus oT 1.0 mg/l Zeatin
c 4.87 Oposi, a 3a KOHTpOJIaTa Ta3u CTOWHOCT € 3HAYUTEIHO IMO—HHCKA C
3.03 6p. ( @ur.1). OT TpUTE NpOyYBaHU KOHIEHTPALUU HA LUTOKMHUHA
Ha 20-1 neH B 1.0 mg/l Zeatin ce oTyuTar mokasareiu, HaJMHHABAIIU
KOHTPOITHUS BapUaHT ChC CTOMHOCT 5.27 Op. nucta (Dwur.2).

0.00 817
8.00 4 ]
7.00 4
6.00 9 487
5.00 4
4.00 EY:)
3,00
2.00 4
1.00 4
0,00
10mes 20 30mEm
o 02 met 3.90 3.90 407
m 0.5 met 427 315 341
0 1.0 m= 487 327 6.03
R— 3,03 487 8.17

@ur. 1. Bausnue Zeatin B koHentpauuu 0.2, 0.5 u 1.0 mg/l B
CpaBHEHHE C KOHTPOJIHUAT BapUAHT

@ur. 2. Bapuanrt ¢ yuactuero Ha 1.0 mg/l Zeatin u KOHTpOJIeH BapuaHT

KyntuBupaneTo Ha eKCIUTaHTUTe XpaHuTenHa cpea Murashige and Skoog
(1962) yuaactuero Ha [A A oka3Ba 01aronpusTHO Bb3ICHCTBHE HA Pa3BUTHE
B CPaBHECHHE C KOHTPOIHHST BapUaHT, 0€3 OTKIIOHEHHWE OT HOPMAIHOTO
uM passurtue. Jlob6aBsHeTo Ha [AA B MuHuManHo konmudectBo (0.2 mg/l)
: 13%6J1}01[a13a paspacTBaHe Ha Henu(pepeHIMpaHa KallycHa ThKaH, a pH



MOBMIIABaHE HA KOHIIEHTpaluATa Ha To3u aykcuH (1.0 mg/l) ce nosBsBaT
KOpeHHU cpef] kanyca. Hali-ronsim npoueHT BkopeHeHH pactenusi- 100% c
rojisiM Opoii oOpasyBaliu ce KOPEeHH Ce OTYMTA BbB BapUaHT C Y4aCTHUETO
Ha 1.0 mg/l TAA, 3a pa3nuka oT KOHTpOIHUAT BapuaHT ¢ 50% . Cbe
3aBHIIABAHE HA KOHUeHTPanusiTa Ha [AA ce 0TYHTA IO-BHCOK IPOLIEHT
BKOpPEHEeHH eKCILUIAHTH € MO-roJIAM Opoii Ha KopeHOBaTa cUCTEMa, HO
€ HUCKA IbJKHHA.

Hanuune Ha xopeHoBa cucreMa 3amousa ciieqf 10-1 1€H OT pa3BUTHETO
UM B XpaHuTenHata cpea Murashige and Skoog (1962) ¢ no6asen NAA.
ExcrutanTte 00pa3yBaT noBede KOPEHH U C€ pa3BUBAT MHOTO MO— A00pe
CHPSAIMO KOHTPOJIHUAT BapuaHT. OT npoBeneHure HabmoaeHus Ha 30-s
JIEH BBbPXY Pa3BUTHETO Ha eKCIUIAHTUTE CE OTKPOSBA BAPUAHT C Y4aCTHETO
Ha 0.2 mg/l NAA (®ur.3). Cnex npoyuBaHe peakiusTa Ha BUJA, KbM
aykcuHa NAA, ce otkpon KoHueHTpauus ot 0.2 mg/l, ¢ Haii-BuCOKH
TOKa3aTeII 32 Pa3BUTHE.

®uwr. 3. BapuanT ¢ yuactueto Ha 0.2 mg/l NAA 1 KOHTPOJICH BapUaHT

N3BOJ 11

OT U3BBPIICHOTO HAOIIOICHUE CE YCTAHOBH, Y€ HUCKUTE KOHIICHTPAIHH
BAP u NAA BoAST 10 MAaKCUMaTHO MYJITUIUIMIUPAHE HA MEAUIIUHCKUSAT
Buj Ruta graveolens L.
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ABCTPAKT

Hacrosmoro npoyuBane € usBeneHo B nepuoaa 2018-2020 r. B paiiona
Ha rpax CanoBo, Oxua bearapus. Obpasmute ca oT rpynaTta Ha CpeaHO-
pannute napeBunu (400-500 mo ®AQO). M3nuTBaHETO € MPOBEICHO B
paHJIOMU3HUpPaHU TOJCKU OMNHUTH, B JIBE MOBTOPEHUS, NMPHU TOJIEMHUHA Ha
onuTHata napuenka 10 m2. OnureT € 3aJ10KEH BbPXY JUBAJHO-KaHEIeHA
CMOJIHUIIA, CJIeJ MPEAIIECTBEHUK NeHuna. [Ipoydena e konekuus ot 14
MECTHH 00pa3lM LApeBUla C pa3IuyeH reorpadcku Npous3xoj, CbOpaHu
IIOCPEICTBOM E€KCIIEIUIINY B Pa3Iu4HM paioHn Ha bearapusa. Hanpasenu
ca OMOMETPUYHHU U3MEPBAHUS BbPXY HIKOU €JIEMEHTH Ha J0OMBa. MecTHH
obopasmm BOEO168, BOE0O143 u A9E0399 ce ornmuaBar ¢ Hal-BHCOKa
croitHocT (363 g, 330 g u 315 g ) Ha macata Ha 1000 3bpHa, a A9E0399
ce OTKpOsBa U C Hal-ToJsIMa JbJDKMHA Ha KodaHa (22,1cm). JbmxunaTa
Ha 3bPHOTO NpHU TpU OT reHotunosete gocrtura 10 11 mm. C Hali-HUCBK
xabutyc ca pactenusita Ha BOEO168 (162,2 cm). Upe3 HacTOSIIOTO
npoyyBaHe Osxa YCTAaHOBEHM T'E€HOTUIIOBE C IIEHHU HKOHOMHYECKU
XapaKTEPUCTHUKHU.

KirouoBu nymu: I'eHOTHIIOBE, KOJIEKIIMS LAPEBUIIA, €KCIIEAULUN, MECTHU
MaTepuaiu
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ABSTRACT

The present study was conducted during the period 2018-2020 in the area
of the town of Sadovo, Southern Bulgaria. The accessions are from the
group of medium-early maize (400-500 according to FAO). The study was
performed in randomized field experiments, in duplicate, with a plot size of
10 m2. The experiment is based on meadow-cinnamon resinous soil, after
its predecessor wheat. A collection of 14 local maize accessions of different
geographical origin, collected through expeditions in different regions of
Bulgaria, w

as studied. Biometric measurements were made on some elements of the
yield. Local accessions BOE0168, BOE0143 and A9E0399 have the highest
value (363 g, 330 g and 315 g) of the mass per 1000 grains, and A9E0399
stands out with the largest kernel length (22.1 cm). The grain length in
three of the genotypes reaches 11 mm. The plants of BOE0168 (162.2 cm)
have the lowest habit. Genotypes with valuable economic characteristics
were identified in the present study.

Key words: Gentypes, maize collection, expeditions, local materials

BBbBEJEHUE

B nHamara cTpaHa napeBuuiaTta € Tperara Mo 3Ha4MMOCT KyJITypa
cllel] MIIEHULATa U CIBbHYOINIEa U € MpeAHa3HadyeHa OCHOBHO 3a XpaHa
Ha JKMBOTHUTE moxa (opmara Ha 3bpHO M cunax (CmaBoma, 2015).
IIpe3 mocineaHuTe TOAMHU ce HaOOJaBa 3HAUUTENEH HHTEPEC KbM
LapeBUIaTa Cpel 3bPHONPOU3BOAUTEINTE, KOETO C€ ABJDKM Ha BUCOKHS
MIPOM3BOJIUTENIEH MOTEHIMAI Ha KyJTypaTa, COpSIMO JAPYTUTE 3bpHEHU
KYJITYpH, KAKTO M Ha OJarornpusITHUTE MapKETUHIOBU YCJIOBUS B CBETA.

[IpenBun HapacTBamara HyK/Ja OT XpaHUTEIHA CYpPOBUHU 3a X0Opa
W KMBOTHH, KaKTO M OOIara TCHIEHIMS 32 HaMaJsiBAHE Ha CBOOOIHATA
oOpaboTBaema 3eMsi B CBETOBEH ILIAH, OT CHIIECTBEHO 3HAUCHUE € Ch3/a-
BAaHETO Ha HOBU COPTOBE M XUOpUAM QypaKHH KyJITYpH, KOUTO HMaT CTa-
OWJTHU JTOOWBU M CHIICBPEMEHHO CHhCTAB C BHCOKU XPAaHUTEIHU CTOWHO-
ctu (AHrenoB u ap., 2009; Bohm et al., 2014). OcBeH ToBa TeHACHIIHITA
3a MOCTETEHHO MOBHUIIIABAHE HA CPETHOTOIUIITHUTE TEMIIEpaTypy Hallara
M3II0JI3BAHETO HA MIO-YCTOWYHMBH Ha 3acyliaBane Kynrypu (MBanosa u np.,
2011).). HeoOxoammocTTa OT OTIIIeK 1aHe Ha CTAOWIIHU U BUCOKOJAOOMBHU
KYJITYpH, BKJI. ¥ [JapEBHUIIa € BCE MO-HEOTI0XKHA TIOpaIu HAOII0AaBaHOTO
HAmoclebK U3MEHEHHE Ha KJIMMAaTra, KaKTO M OTPAHUYEHUTE TPUPOTHU
?CYBSH (Andelkovi¢ et al., 2014; Peter et al., 2009a, 2009b; Rodrigues et
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al., 2010; Romay et al., 2010; Ferro et al., 2007 r.).

[{apeBunara ce Hapexaa cpell GypakHUTE KyITypH ¢ BUCOKH J10-
OMBHU M CHIICBPEMEHHO C IICHHH Ka4eCTBa HAa 3bPHOTO - 0KOJIO 9,74% cy-
poB npoteuH; 4,85% cyposu Maznunu; 9,44% ¢ubpu u 71,97% numec-
te. ['pyOute dypaxu cpabpxar okono 74,67% ¢udpu; 28,80% uenynosa;
40,18% cyxo BemectBo; 26,85% cypoBu ¢pubpu; 10,35% cypos nporenn
1 9,09% Bnara (Ali et al., 2014b, c; Saif-ul-malook et al., 2014a, b, c).

OcBeH e e dypaxHa KylITypa, llapeBUIlaTa ©Ma peauIia Moj3Hu 3a
3apaBeTo Ha Xopata. [[apeBUYHOTO 3bPHO ChIBpKA BUTAMUHHU, OCOOCHO
THaMHWH W HUAIWH, 1 aHTHokcuaanTu (Butamuuu C u E). [lapeBumara e
Oorara Ha MarHe3Wii, MaHTaH, IUHK, XKeJsA30, Mea U ceneH. [{apeBuaHoTO
HUIIECTE C€ M3MOJI3Ba KaTO ChCTAaBKa B PA3JIMYHU KO3METHYHHU MTPOTYKTH,
a BHCOKOTO MYy ChABpKaHHE Ha (GUOpU criomara 3a KOHTPOJIMpaHE Ha
XPaHOCMHJIAHETO.

IlesrTa Ha HACTOSIIIOTO IIPOYYBAHE € J1a CE HAIIPABU XapaKTEPUCTHKA
1 110100p HAa I[EHHU I'eHOTHUIIOBE I[APEBUIIA, OTIIECKIAHN B YCIOBUITA Ha
1Oxua bparapusi.

MATEPUAJIU 1 METOJU

[IpoyuBanero e mpoBeaeHo npe3 nepuoga 2018-2020 r., Ha
TeputopusiTa Ha obmuHa CaoBo, B IIEHTpaJlHaTa yacT Ha Tpakuiickara
HuU3MHA, HAa 141 m HagMopcka BHCOYMHA U Teorpad)CKu KOOPAMHATH:
42°07°¢ ceBepna mupuHa u 24°56° u3touna naewkunaa 1o ['punynd (¢ur. 1).
[TouBeHMAT THII € TUBaIHO-KaHeleHa cMoiaHHuIa. O0pa3uuTe ca 3ajJ0KeHu
B PaH/IOMHU3UPAHU MOJICKU OMUTH, IO OJIOKOB METOJ] M Bb3IIPUETA METO/IU-
Ka 32 OTIVIEK/IaHE Ha LIapeBULIa CJIE IPEAIIECTBEHUK NIIIEHULIA.

N3cnenoBarenckara paboTa € OCHOBaHA BBPXY MeKTyHAPOIHHUS
kinacudukarop Ha BUP (1984 r.), nonbyiHEeH ¢ moka3aTenu oT Kiiacuduka-
topa Ha UPOV u CIMMY T/IBPGR (www.cimmyt.org).

Xapaktepu3upaHeTo Ha GEHOTUITHUTE 0COOEHOCTH, MOP(OIOTHY-
HUTE U OMOJIOTMYHUTE MpU3HAIM € 0a3upaHo Ha U3BBPUICHUTE (PEHOI0-
TUYHU HaOIIOJICHUS BBB (aszute: ,,IOHUKBaHE, ,, U3METIsABaHE™ U ,,IIb(-
TEeXK Ha KoyaHa'‘. BUOMETpUYHUTE MU3MEpPBaHUs Ca M3BBPIICHU BHpXy 30
pacTeHust OT BCEKH oOpasell, a BbB (pa3a ,,cTonaHcka 3penocT — Bbpxy 50
Ko4yaHa oT cpeAHara npoba. OleHkara Ha 100uBa € u3BbpIIeHa npu 14%
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Biara (CaBuenko, 1978).

®urypa 1. Mecrononoxenue Ha rp. Canoso B FOxxna bwarapus

PE3VJITATHU

[Ipoyyennte MecTHH o00pasny LapeBHIa ca C TPOMU3XOJ OT
bwirapus u ipecTaBisiBaT OpUrHHAIHA 3apoIiHa 1a3ma. Kosiekiusra,
chxpansBaHa B reHOankata B UPI'P-CanoBo ce xapakrepusupa ¢ TojasmMo
pa3HOOOpa3ue OT MECTHH MOMyJIanuu apesuia (676 opos). I[locpenctsom
SKCIIeUIINK ca 00CTIe/IBAaHN PAliOHU HA CTpaHaTa, B KOUTO CE OTTIICKIAT
CTapH COPTOBE, a MAaTEPHAIIUTE Ca MPEIOCTABEHH OT CTOIIAHUTE 32 HAYYHH
usciensanus (pur. 2).
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®durypa 2. Paiionu B bbarapus ¢ MecTHU 00pa3iiu apeBHIa

buonornunata xapakTepucThka ¢ Oa3wpaHa Ha H3BBPIICHUTE
(dheHonOrnYHM HAOMIOCHUS HAa MEXIy(pa3HUTE TMEPUONHU: ,,[IOHUKBAHE-
u3MeTIIsIBaHe” | ,,IOHUKBaHe-I[b(PTex Ha koyaHa” (¢ur. 3-4). Haii-romsm
npoueHT ot oopasuure (38,3%) hopmupaxa metnuiu Mexay 66-70 neH ot
norunkBaHeTo. Haii-pannu ca 14,4%,a 10,6% oT 00Opa3iuTe n3MeTanxa cie
80-Tus neH oT moHUKBaHETO. [0 OTHOIIEHNE HA MOANEPUO]T ,,[IOHUKBAHE-
bPTEeXK Ha MeTiuiara“ Oeme ycraHoBeHo, ye 60,5% oT reHorunosere
oTBopuxa mparrenr Mexy 60-tust u 80-Tus 1eH OT MOHUKBAHETO, a 28,9%
- cien 80-Tust A€H OT MOHUKBAHE.

[Tpu moanepuon ,,IOHUKBaHE-IIb(PTEXK HA KouaHa" Oele 0TYETEHO,
ge 40,9% ot obpazuute popmupaxa ceuna 10 70-Tus J1€H ciel MOHUKBa-
He. MHOTO Marbk mporeHtT (8,3%) dopmupaxa cBuIa MeXIy 55-Tus u 60
JIeH OT NoHMKBaHe, a 10,6% - cnen 80-Ths jeH.
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®Durypa 3. HOIIHCI/IOH ITOHHUKBAHC-U3MCTJISIBAHC

IHNOHHKBAHE-IBbPTEK

% obpa3nm

®urypa 4. [Toanepno MOHUKBaHE-IILPTESK HA KOUYaHA

Ha tabnuua 1 ca npezncraBeHu cpeiHUTE CTOMHOCTH Ha HAKOU MOp-
(bOJOrHMYHY ¥ CTOTIAHCKHU MpH3HaNHM 1npu 14 oOpasuu napesuna. J[oOUBbT
OT €/IMHMIIA IUIOII € Hall-Ba)KHUAT KOJIMYECTBCH IOKa3aTell, KOWTO OINpeie-
JIsl IPOJyKTUBHOCTTA HA pacTeHneTo. OT TabiuiaTa € BUJIHO, Y¢ MECTHHUST
oOpaszery ¢ karanoxeH Homep A9E0674 e ¢ Haii-Bucok nobus (631,70 kg/
da). KeM rpymnara Ha TO3HM T€HOTHIT IO CXOJICTBO M C APYTH OT M3CIIE/IBa-
Tleog_[pmHauH (BuCOUYMHA Ha pacTeHUeTo, Opoil koyaHu Ha | pacteHue,



JTBJDKAHA M ITUPHHA HA MMPUKOYAHHUS JIUCT) ce OTHACAT chio: A9E0802,
A9E0371 u BOEO170. Haii-ronsimara rpyma oT Taka U3ciaeABaHUTE 00pa-
311 BKJIIOYBA celleM Oposi, KOUTO MoKa3Bar J00uB cpeano 451,49 kg/da.

Crnenpamiara rpymna BkItouBa 4 ot obpasuute, popmupanu Hail-HU-
cbKk mo6uB (cpemno 343,35 kg/da), mo oTHOIIEHHE HA TIPEAXOAHUTE JIBE.
OOpasuure B Ta3u rpymna o0aue ca ¢ BUCOKH CTOMHOCTH Ha MPHU3HAIUTE
IbJKMHA Ha kodyaHa W maca Ha 1000 3bpHa. IIpusnaket ,,Maca Ha 1000
3ppHA", B CPAaBHEHHUE C MPEAXOAHUTE 2 TPYIHU € C HAl-BUCOKAa CTOWHOCT
(cpemno 291,08 g).

Ob6pa3er ¢ karanoxxen Homep BOEO168 ce xapakrepusupa ¢ Haii-
MaJjika BUCOUMHA Ha pacTteHueTo (162,2 cm), HO ¢ Hali-BUCOKA CTOMHOCT Ha
npusHaka maca Ha 1000 3ppHa (363,0 g). Heronsimara BucounHa Ha pacrte-
HUETO, ChYETaHa C BUCOKHU CTOMHOCTU Ha Macara Ha 1000 3bpHa onpenens
TO3U 00pasel] KaTo 1IeHEeH TeHEeTUUEH PECypC 3a CeNEKIUATA.

Tabauna 1. CpeHu CTOMHOCTH HAa TOOWB M HAKOW MOP(OJIOTUYHA
NPU3HAIM NIPU MECTHHU T€HOTHITOBE LapeBuia 3a neproaa 2018/2020 r.

B Bpoit Epoit Maca
K HcoumHa poit Jwmxuna | Hlupuna | Ismxuna poit JbmxuHa Ha
aTaj10kKeH Ha KOYaHH pexnose Jlobus,
Ne ACTCHIG a1 Ha JIUCT, | HA JMCT, | Ha KOYaH, 51 Ha 3bpHO, | 1000 ke/da
p ’ cm cm cm mm 3bpHa,
cm pacteHue KOYaH .

A9E0674 181,5 1,2 73,0 9,4 17,8 15,0 8,0 264,3 | 631,7
BOEO0170 192,8 1,4 67,2 9,7 19,6 12,7 10,0 241,0 | 565,8
A9E0802 173,7 1,3 73,0 10,6 17,9 14,7 9,0 231,7 | 563,7
A9E0371 175,7 1,2 68,0 10,7 19,3 14,0 10,0 272,3 | 550,9
A9E0257 195,8 1,3 68,6 10,0 18,6 12,7 9,0 263,7 | 473,0
BOEO0143 164,8 1,2 73,9 11,4 18,4 13,3 8,0 314,7 | 458,1
A9E0660 171,9 1,2 70,8 9,8 18,9 14,7 11,0 277,3 | 442,6
T4E3296 171,8 1,3 72,0 10,5 17,8 12,7 11,0 223,77 | 441,7
74E3334 194,8 1,3 75,4 9,5 18,5 12,0 10,0 215,0 | 405,3
A9E0733 183,3 1,1 67,8 10,4 20,1 11,3 10,0 306,7 | 380,5
A9E0744 181,2 1,3 66,4 9,3 19,3 12,0 10,0 246,3 | 356,0
A8E0512 163,9 1,1 66,9 9,1 16,3 12,0 11,0 281,3 | 3223
A9E0399 181,7 1,0 68,5 10,2 22,1 11,3 10,0 330,0 | 314,6
BOE0168 162,2 1,1 67,9 9,1 16,8 11,3 10,0 363,0 | 229,7

105 S




OBCBHXJIAHE

['eHOGOHABT MpH KOJIEKIHUATA OT MECTHH 00pa3Iy IapeBuIa ce
XapaKTepU3npa ¢ roJIsIMO TEHETUYHO pa3HOO0pasue, KOETO Ce OMpeess OT
pa3NuYHUTE paiOHM Ha MPOU3XOJ M OMOJIOTHYEH CTAaTyC Ha 3apOAMIIHATA
azma.

Cnopen @AO rpymnara u HarpaBeHUTE (PEHOTOTUYHU HAOIIOAECHUS
BBPXY Pa3IMYHUTE MOANEPUOIN, TEHOTUIIOBETE LIapeBuUIia Osxa onpesere-
HU Kato cpeaHo-paHuu (GAO 400-500).

[Tpu mectHUTE 00pa3uM ce HaOmOAaBa roIsiMoO pazHooOpasue, 1Mo
OTHOIICHME Ha IBST U €IpHHA Ha KOYaHa, IBAT ¥ (hopMa Ha 3bpHOTO U T.H.
Paznuuns ce YCTaHOBABAT CHIIO U I10 Xa6I/ITyC Ha paCTCHUCTO: BUCOYMHA,
Opoii 3a510’)keHN KOYaH!, TapamMeTpu Ha jucta (Taom. 1) (dur. 5).

OT HanpaBeHUAT aHAIM3 Ha 0a3a CPETHU CTOMHOCTH Ha 00pa3IuTe
€ YCTaHOBEHO, Y€ OCHOBHHUAT CTOMAHCKH MOKa3aTeln € ,,JJI00UB OT €AMHUIIA
IJIoMI .

ITo otHOmIEeHne Ha ,,ipu3Haka mMaca Ha 1000* 3bpHa, oOpa3uutTe
OT KOJICKIIUSTA C€ XapaKTEepU3UpaT ¢ BUCOKA CpPelHa CTOMHOCT - 269,45 g
(Tabm. 1).

[Ipu3HaKbT ,, ABKMHA HA 3bPHOTO™ CBILO € MHOIO BaXEH B CTO-
IIAHCKO OTHOILICHHE U B IIPOy4Y€HATa U3BaJIKa II0Ka3a BUCOKA CPEIHA CTOM-
HocT (10 mm).
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N3BOAU

'enodonabT TpH HapeBHIaTa, MOMIbPXKAH B TEeHOAHKAaTa Ha

HNPI'P-CanoBo ce xapaktepu3upa ¢ TOJSIMO TEHETHYHO pa3HoOoOpasue,
10 OTHOILIEHWE Ha MPOM3X0Jl U OUOJIOTMYEH CTaTyC Ha 3apoJIMIIHATa
mna3ma. OpurrHagHaTa 3apoJullHa IJIa3Ma € MOTEHUHMAJeH pecypc 3a
CEJIEKIIMOHHO-110/100puTeNHa paboTa ¢ oOrjex Ha OrpaHWYaBaHETO Ha
reHeTUYHaTa €po3us M MPOMEHUTE B KiIuMmaTa. MecTHHUTe oOpasuu ca
LIEHEH Pecypc 3a BB3BPBILAHE HA HAKOW OOWYaW U TPAIULIUU B palOHUTE
Ha OTIJIekKJAAHE U 32 PAa3BUTUETO HA OUOJIOTMYHO 3eMeIeTHe.

Z[eﬁHOCTHTe 1o oborarsBaHe H MoAABbPIKAHC Ha FCHO(I)OHJIa Cca B

CchOTBETCTBUE ¢ [106anHara crparerus 3a onasBaHe Ha pacteHusta 2020 u
KonBeHmusTa 3a 6MOIOTHYHOTO pazHOOOpasue.
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PE3IOME

M3non3BaHeTo Ha HACEKOMHTE KAaTO aJITEPHATUBEH XPAaHHUTEIICH
M3TOYHUK MOXKE Jla Ce TpeTupa KaTto ,,XpaHaTa Ha Objenieto” B EBpora,
BBIIPEKH Y€ KOHCyManusaTa Ha rmoseue ot 1900 Buaa roiHy 3a KOHCYMAaIIus
HAaCEKOMHM € 3aJIeTHaja B HAIMOHAIHHUTE KyXHHM Ha peaulla IbP>KaBH IO
cBera. [Ipon3BOACTBOTO MM HMMa BHCOKa €(PEKTHMBHOCT B CpaBHEHHE C
TPAIUIIMOHHUTE M3TOUYHMIIM HAa MPOTeuHHU. Te ca 1o0pu U3TOUYHUIIUA Ha
MHKPOEJIEMEHTH M BUTAaMUHHU. XpaHHUTEIHATa CTOMHOCT Ha HACEKOMHTE
TOJIHM 32 YOBEIIKAa KOHCYyMallUsi € MHOTO pa3HOOOpas3Ha TJIaBHO MOpaIu
rojleMuss Opoil W pa3HOooOpazWe Ha BHJOBETe. Ts MOXe Ja Bapupa
3HAQUUTENTHO B 3aBHCHUMOCT OT eTama Ha Mmeramopdosa, Mmpou3xoja Ha
HAacEKOMOTO W JIUeTaTa My M C€ MMPOMEHS B 3aBUCUMOCT OT TIOJIT0OTOBKAaTa
U mpepadoTKara mpeau KOHCyMalus. XpaHEHETO C HACEKOMHU MOXKE Ja
MIPEACTABIISBA ONPECIICHH PUCKOBE, KOMTO TPsIOBa J1a ce B3eMaT MpeaABUI:
MUKPOOPTaHU3MH, Tapa3uTH, OCTATHIM OT NECTUIUAN U aJepreHu.
Bbnpeku ToBa T€ Morart Ja ce M3IMO0I3BaT YCIEIIHO MMPY MPOU3BOICTBOTO
Ha MECHHU MPOJYKTH, HO MPOYYBAHUATA B Ta3W HACOKA MPOIbIIKABAT.
KirouoBu mymu: Hacekomu, mpoTewnH, XpaHa, pUcK, MECHH MIPOIYKTH.

SUMMARY

The use of insects as an alternative food source can be treated as
»the food of future® in Europe, although the consumption of more than
1,900 species of edible insects is embedded in the national cuisines of many
countries around the world. Their production is highly efficient compared to
traditional sources of protein. They are good sources of micro elements and
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vitamins. The nutritional value of insects suitable for human consumption
is very diverse mainly due to the large number and diversity of species. It
can vary considerably depending on the stage of metamorphosis, the origin
of the insect and its diet and changes depending on the preparation and
processing before consumption. Insects as an food can pose certain risks
that need to be considered: microorganisms, parasites, pesticide residues
and allergens. However, they can be used successfully in the meat products
production, but research in this area continues.

Key words: Insects, protein, food, risk, meat products.

BbBEJIEHUE

XpaHuTeNHUTE 3aryOu W XpaHUTEIHHUTE OTIAABIMU Ce TPU3HABAT
3a cepuo3Ha 3arjiaxa 3a MpOJOBOJICTBEHATa CUTYPHOCT, HKOHOMHKATa U
okosiHata cpena. [To nanau Ha FAO npuGnu3uTeHo e1Ha TpeTa OT Isi1aTa
XpaHa, Tpou3BeleHa 3a KoHcyMmalus oT yoBeka (1,3 muimapaa ToHa
TOJHU 32 KOHCYMAIUsl XpaHH), ce TyOu U TpONUJIsiBa TIpe3 Ls1aTta Bepura
Ha JIOCTaBKU Bcska rojauHa. [lapmyHata CTOWHOCT Ha TEHEPUPAHUTE
3aryOom ce W3uYMcisABa Ha OokoJio 936 Muiuapaa jaojapa, HE3aBUCHUMO OT
COLIMAJTHUTE U €KOJIOTMYHUTE Pa3XoJd 3a OTMaIbIM, KOUTO C€ IuIalaT
0T 001IecTBOTO KaTo 1s10. KoanmuecTBOTO Ha XpaHUTETHUTE 3aryou u
XpaHUTEJIHUTE OTMAJbIM € JOCTAaThbUHO 32 OOJIEKYaBaHE Ha €JHa OocMa
OT CBETOBHOTO HACEJIEHHE OT HEIOXPaHBAaHE U CIIPABSIHE C TI00ATHOTO
MIPEIM3BUKATENICTBO 32 33JJ0BOJISIBAHE Ha HAPACHANIOTO ThPCEHE Ha XpaHH,
KOETO MOXe J1a JocTurue okojo 150—170% oT HacTosSIO0TO ThPCEHE 10
2050 r.(Ishangulyyev, R. et al., 2019)

Enna oT BosemuTe anTepHaTUBH 32 33/10BOJISIBAHE HA HAPACHAIIOTO
ThPCEHE Ha XpaHU € U3M0JI3BaHeTO Ha HacekoMu. HacekomuTe 3a yoBerika
KOHCYMaIlusi CBhIBPKAT BHUCOKOKAYECTBCHH IPOTEUHU, BUTAMHHUA U
aMUHOKHCENIMHU 3a Xopara. Te uMaT BUCOK MPOLIEHT Ha MPOAYKTUBHOCT,
HampuMep IMypIUTE Ce HYXKAAsAT OT IIeCT MbTH MO-MalKo (Qypax oT
roBejaTa, YeTHUPU MBTU MO-MAJIKO OT OBLETE W JBAa MBTHU MO-MAJKO OT
npaceTara v mujeTara Opoiisiepy, 3a 1a MPOU3BEkKAAT CHIIOTO KOJTHMYECTBO
nporeuH. HacekomuTe Morat fia ce OTTJIeK1aT BbPXY OpraHHYHU OTHAABIIH,
OTJIEJISIMKU TIO-MaJIKO TMAPHUKOBU Ta30BE M aMOHSK OT IMPOJIYKTHBHUTE
*UBOTHU. CIieI0BaTEIHO T€ ca MOTEHIIMAJIeH U3TOYHUK Ha MPOTEHHH 3a
IMpEKTHA KOHCYMAIMs OT YOBEKa MJIM KOCBEHO KaTo J00aBKa B XPaHHUTE
(u3BneueH nporenH oT Hacekomu). (FAO et al., 2020)

[Tpou3BoACTBOTO Ha HACEKOMH 3a YOBEIIKA KOHCyMalusi € BCe
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Ollle MPOXOXKIAIl OTPAChI B IbpKaBUTE WIEHKU Ha EBpomeiickus chbio3
(EC) u e npsako cepp3ano ¢ npuiaranero Ha Permament (EC) 2015/2283
Ha EBponelickusa napiameHT U Ha CbBeta oT 25 HoemBpu 2015 roauna
OTHOCHO HOBUTE XpaHH, 3a n3MeHeHue Ha Pernmament (EC) Ne 1169/2011 na
EBponeiickus mapimamenT u Ha ChBeTa U 3a oTMsHA Ha Permament (EO) Ne
258/97 na EBpornetickus napiameHT 1 Ha CbBeta u Ha Pernmament (EO) Ne
1852/2001 na Komucusta (Pernmament (EC) 2015/2283). Jlo momeHTa 110
npemioxkenue Ha EBponeiickara komucus (EK) 3a yoBenika koHCyMatius
e ogo0peHa camo jJapBHaTa GopMa Ha OparrHeHUTE OpbMOapH, U3BECTHA
omie Karo OpamiHeH yepBeil. ToBa e mbpBaTa CTHIIKA KbM Pa3BUTHETO Ha
OTIVIEKIAHETO HA HACEKOMH, KOUTO MOTaT Ja Ce TPETUpaT KaTo ,,XxpaHaTa
Ha ObaewieTo’ B EBpona, BbIpekH 4e KOHCyManusaTa Ha nosede ot 1900
BU/JIa TOJTHU 32 KOHCYMaIIHsl HACEKOMH € 3aJIeTHANIA B HAIIMOHATHUTE KyXHU
Ha peauia JIbpKaBy 0 CBETA.

MATEPUAJIU U METOJU

[TpeumyIiecTBa Ha HACEKOMHTE T'OJTHU 32 YOBEIIKA KOHCYMAIUs

[Ipon3BoCTBOTO Ha HACEKOMHU TI'OJHHU 3a YOBEIIKa KOHCYMallus
“Ma BHUCOKa e()eKTHUBHOCT MPH HM3MOJI3BAHETO HA IUIOLIM 32 OTTJICXKIaHE
B CpaBHEHHUE C TPAJUIMOHHUTE M3TOYHULIM Ha MPOTEMHU. BehbiHOCT ca
HEeoOXOIUMU JIBa JI0 JeceT IMBbTH MO-MAaJKO 3eMe/eicKa 3eMs, 3a J1a ce
IIPOU3BENIE€ €MH KUJIOTPaM TOJIEH 32 KOHCYMallis IPOTEUH OT HaCEKOMU
B CpaBHEHHE C €/IMH KUJIOTpaM MPOTEHH OT MpaceTa uiu rosena. [pyra
IIPUYMHA, KOSITO OINpeiesis HAaceKOMHUTE 3a YCTOMYMB H3TOYHHMK Ha
MpOTeuHH € (hakTa, ye Te MOraTr Ja ce OTIJIeKIaT Mpe3 Iisiara rojrHa,
[O-roJIiMaTa 4acT OT TSAJIOTO MM € TOJiHa 3a KOHCyMallusi, UMaT BHUCOKa
TJIOJIOBUTOCT M TEMIIOBE Ha pacTex U e(heKTUBHO MPEBPHIIAT CyOCTpaTUTE
cu B TenecHa maca. M3uncineno e, ue 10 80 % OT Ts10TO Ha Iypell € TOJTHO
3a KOHCyMalus B cpaBHeHue ¢ 55 % ot ToBa Ha nuiie wiu npace u 40 % Ha
kpaBa. [IpoyuBaHusTa 1MOKa3BaT, ye MIypIUTE Ca JABA IBTH MM0-e()EKTUBHU
OT JIOMAIIIHUTE NTUIU MPH NPEBPHIIAHETO HAa (QypaKuTe B MPOTEHHU U
TE€ Cca YETHUPH ITBTH MO-e()EKTUBHU OT CBMHETE M U JIBAHAIECET IIBTH MO-
edexTuBHU roBefara. OCBeH TOBa HACEKOMHTE MOTaT Jia c€ OTTJIeXK/IaT B
MaJIK{ MPOCTPAHCTBA, KOETO T'M MPaBU YHUBEPCAJIHU 10 OTHOLICHHE Ha
YCIIOBHUS 3a OTIJIeXKIaHe, HE3aBUCHUMO JIalli TOBAa CE€ M3BBPIIBA B CEJICKA
WM IpajJicKa cpeja.

YcTaHOBEHO €, Yye HaceKoMUTe ca Ooratu Ha MPOTEUHHU (CyXO
BEIIECTBO), AMETHYHU (UOPH W TIOJIE3HW MACTHU KucenuHu. Te ca
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100pH U3TOYHHIIM Ha MUKPOEIIEMEHTH KaTo >KeJs30, MarHe3ui, MaHraH,
¢dochop, cereH M LMHK, HO BCe OIIe HSAMA JOCTATHhYHO HH(MOPMAIIHS
3a OMOHAIMYHOCTTA Ha Te3M MHUKpOENeMEeHTH. B Tax ce chabpxar
ButamuHuTe puboduasuH (B2), mantorenoBa kucenuna (BS), Ouorun
(B7) u B Hsaxou cirydau ¢onueBa kucennHa (B9). XpaHuTeTHUAT ChcTaB
Ha Pa3IMYHUTE BUAOBE HACEKOMH I'OJTHH 32 YOBEIIKA KOHCYMAIIHS € MHOTO
pazHooOpazen. Toii 3aBUCH OT pa3iIU4YHU (PAKTOPU KATO KA4eCTBOTO Ha
TEXHUTE CyOCTpaTH, eTana Ha pa3BUTHE U (aKTOPUTE HA OKOJIHATA CPea.
OcBeH XpaHUTEIHOTO ChAbpPKAHKE, BAXKHO 3HaYCHHE HMa M Ka4eCTBOTO Ha
XpaHUTEIHUTE BElIecTBa, mpucheTBanm B Hacekomute.(FAO et al., 2021)

B koHTekcTa Ha HapacTBalllUs WHTEpPEC KbM HACEKOMHTE T'OJHU
3a YoBelIKa KOHCyMallusl Ha €BPONEHCKHs Ma3ap € 00bpHaTO BHUMAaHHE
Ha nonutukuTe Ha EC B Ta3um Hacoka. OuakBaHUSTa ca MHOTO BHJIOBE
Hacekomu Ja 0baat BkitoueHu B Permament (EC) Ne 2015/2283 cnen karo
MIPEMHHAT MpolieypaTa Mo pa3pelieHne mpeay MyckaHeTo UM Ha Masapa.
ToBa ce moxmoMara OT HapacTBAIIOTO ThPCEHE Ha BHCOKO MPOTEHHOBH
XpaHu 3a CHOPTUCTH, AUETUYHH XPAHU WM XPaHUTEIHU JOOABKH U Ch3/1aBa
JIOMBIIHUTETTH BB3MOXKHOCTH 3a CekTopa. Hacexkomure mpenocTaBsT
MHOTO BB3MOKHOCTH U MOTaT J1a ObJIaT BKIIOYEHH B XpPaHUTE JUPEKTHO
KaTo CBapeHHW, IbPKEHH WIM W3CYIIEHHW, NMpepadOTeHH B TpaHyIUpaH
Mpax WM MacTa 3a yBeJIMYaBaHe Ha XpaHUTeIHATa CTOWHOCT. 3a Ta3H Lel
KbM XPaHUTEIHUTE MPOTYKTH MOTAT Jia Ce JOOABAT ChCTABKH, MOTYyUCHU
OT HACEKOMH, KaTo MPOTEHH Ha Mpax U ekcTpakTu. [loHacTosmem Haii-
BUCOKHST Ta3apeH Jsj € MpPeACTaBeH OT Ieiu Hacekomu (Omm3o 1/4 ot
MPOJYKTUTE Ha Mazapa), MOCleBaHU OT MPOTEHHOBH 0apoBe, CHAKCOBE,
CTELMAIHN XPAaHUTEIHU ChCTABKH M TeCTeHM m3nenus. OvakBaHMATA ca
10 2025 1. crienraTHATe XPaHUTEIHA ChCTABKH J1a TIOKPHUAT O0sm30 1/5 ot
na3apa, KaTo CHaKCOBETE M TPOTEHHOBUTE OapoBeTe ocTaBaT Ha 2-po U 3-TO
MSICTO TIO OTHOILIEHUE Ha Ma3zapHus Js1. biaronapenue Ha BUCOKHUS TEMIT
Ha pactex (2020 cpenry 2025 r.), MECHUTE IPOIYKTH U (PYHKIIMOHATHUTE
XpaHu (XpaHU OCUTYpSIBAIld JONBIHUTEIHA XPAHUTEITHH BEUIECTBa
- BUTAaMWUHU W MHUHEPAIHW, CPAaBHCHU C KOHBEHI[MOHATHHUTE XpaHU) IIIC
3aeMar 4-To0 W 5-TO MACTO MO mazapeH asn npe3 2025 r., BbOPEKH 4e
MPEJCTAaBIABAT MAIIBK JISUT OT HACTOSIIMA Ta3ap M e UMAT Hai-BHCOK
Temn Ha pactex (Tabmuma Ne 1):

Tabsmia Ne 1
Pacrexx Ha mazapHus 51 Ha pa3iuuHu Xpanu 10 2025 .
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[IpsicHo Meco U MOpCKa XpaHa 83 %
DyYHKIIMOHATIHU XpaH! 75 %
[leunBa 55%
MecHu nponykTu 46 %

To3u OBp3 pacTex IIe yBEIMYW MazapHUsS AT HA Te3W YETUPHU
KaTEeropuM, B3€TH 3a€JIHO JIOCTHraliKu MoBedye OT eaHa Tpera no 2025
r. (ot okono 17% mpe3 2020 r.). [Iporuozara 3a nmoTeHUHaIHa MPOMSHA
B MPEJCTABIHETO HA MpoayKTuTe 10 2025 r. ce ObJIKU Ha MPUEMAHETO
OT TMOTpeOUTEeNuTe, MpPOMSHATA B COLMUOKYJITYpHUTE acmekTH (T.e.
HapacTBAILLIOTO ThPCEHE HA aHAJIO3U HAa MECO) U ThPCEHETO Ha MPOJYKTH.
HoBute paspemienusi 3a XpaHu IIe WUrpasT KOHCTPYKTHBHA pOJI TPHU
(dbopmupaHeTo Ha 1aszapa, yJIeCHsIBaKH T0CThIIA 10 MPOIYKTH HA 6a3ara Ha
HACEKOMHU B CTPaHU, KbJIETO THPCEHETO Ha (DYHKIIMOHAIIHA XpaHa, TECTEHU
W3JICNHSI WITU aHaIo3u Ha Meco kaTo 11510 e rossimo.(IPIFF et al., 2020)

TenneHuusTa 3a yBelIMYaBaHE HAa MPOU3BOJCTBOTO HAa MECO OT
roBeZia M CBHHE ce HaOmoJaBa M Ha Obarapckus masap. Ilpum HanpaBeH
aHanu3 Ha MyOauKyBaHWTE naHHM OT Eurostat 3a mepuoma ot 2015 r. o
2020 r. ce HabmoaBa 3ama3BaHe Ha 1o0uBa c yek cnax npes 2019 r. u
2020 r., KOeTO MOXe€ J1a Ce IBbJIKA Ha OIPaHUYaBAHE HA MPOU3BOJICTBOTO
u npepaboTkara nopaau paspactBanero Ha COVID 19 kpuzara (Purypa
No 1).
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®urypa Ne 1
J1061B Ha roBeX /10 M CBUHCKO Meco B PeryOimka bbirapus 3a neproza ot
2015 . 10 2020 r.

a0, e
80.04 7823
20 L
: 71.33
L 65.65
70.
60.68 63.54

50, L

50 B MoBEHAD B XWNAQW TOHOBE
a0 ' B CEBMHCHO B XWNA4W TOHOBE

30.

20.

10.

2015 2016 2017 2018 2019 2020

3a nepuoga 2015-2020 r. 8 EC ca nobutu 41227,7 xunsaau ToHa
roBexo Meco u 136035,7 xumsinm TOHAa CBHHCKO Meco. B PemyGmmka
bearapus 3a cwumums nepuoa ca aooutu 38,33 XWIAQM TOHA TOBEXI0
Meco 1 419,47 xunsian ToHa CBUHCKO Meco. ChIOCTaBIHKHA JTaHHUTE 3a
bwarapus ¢ noburute konuyectsa B EC ce ycraHOBsIBa, Ue Ma3apHUAT AsI
Ha Obarapcko rosexao meco e 0,09 %, a Ha OBATapPCKO CBUHCKO MECO
e 0,31 %. Te3n mokaszarenu mnokaspar, 4e€ IPOU3BOACTBOTO HA CBHHCKO
U roBexj10 Meco B PenyOnuka bbiarapus HapacTBa ¢ 0aBHM TEMIIOBE U
T€ He ca JOCTAaThyYHU, 3a Jja ObAAT JOCTUTHATH cpeaHuTe HuBa 3a EC.
Brrpekn ToBa yBenuyaBamuAT ce MHTepec B EBpoma kbM HaceKkoMuTE
TOJJHH 3a YOBEILKA KOHCYMallMs MOXKE Jja CIIOMOTHE 3a CTapTHPAHETO Ha
HOBa Ma3apHa Huma. M3moi3BaHeTo Ha Majika IUIONL 3a OTIVIEXK/AaHE U
MOCJeIBalloTO UM IpepaboTBaHe 3a JOOMBaHE Ha TOJEH 3a KOHCYyMalus
IIPOTEUH € MHOTOo JoOBp IOKa3aTesl 3a Pa3BUTUETO HAa TO3M OTPachi
B bbirapus. Bucokara epekTMBHOCT Ha HAcCeKOMHUTE Ja IpeBpPbBILAT
cyOcTpaTuTe cu B TeJIECHAa Maca W3XpaHBAlKM ce OTMAAbIU OT XPaHH, B
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MMOBCYCTO ClIydau OT PAaCTUTCJICH ITPOU3XO0Md, IIC CIIOMOTHC 6’Lp30 Ja 6’B,Z[aT
AOCTUIHATU CPCIHUTC HHMBA Ha PA3BUTHC HA KOMIIAHUWUTC B 6paH1na u
BB3MOXXHOCTTA UM J1a 6I>I[aT KOHKYPCHTHHU Ha eBpOHeﬁCKHH Imasap.

XpaHuTe/leH ChCTAB HAa HACEKOMHUTE TOJHM 32 YOBeIIKa
KOHCYMalus

XpaHuTenHaTa CTOWHOCT Ha HACEKOMHUTE TOJIHHM 3a 4YOBEIKa
KOHCYMalllsi € MHOTO pa3HooOpas3Ha IJIaBHO TMOpajau TojleMHusi Opol u
paszHooOpasue Ha BugoBeTe. Ta Moxke J1a Bapupa 3HAYUTEITHO B 3aBUCUMOCT
OT erarna Ha MeTamop¢o3a, Mpou3XoJa Ha HACEKOMOTO M JAMETaTa My.
XpaHuTenHaTa CTOMHOCT ce MPOMEHS M B 3aBHCHMOCT OT MOATOTOBKAaTa
U npepaboTKaTa Mpeau KOHcymalus (CylieHe, TOTBEHE, IbpKEHE U Jp.).
XpaHUTETHUTE CTOMHOCTH Ha HSIKOU HACEKOMHU (ILypI, OpaliHeH yepBeit
U JIp.) Ca 3HAYUTEIHO MO-3/IPABOCIOBHU B CPABHEHHE C TOBEXK/I0 U TTUJICIIIKO
Meco. [ToBeueTo HACEKOMHU TOJHM 3a YOBEIIKA KOHCYMAIUsl OCHUTYpSIBAT
JIOCTAThUEH MPUEM Ha €HEepPrus U MPOTEUHH B JUETaTa HA KOHCYMaTOPUTE
Y HE Ha MOCIEIHO MSICTO 33/I10BOJISIBAT MpuemMa Ha aMuHOKucenuHu. [Ipu
TAX ce HaONIoaBa BHUCOKO CHAbpPXKAHWE HAa MOHO- U TOJUHEHACUTEHU
MacCTHH KUCETTMHH U 00raTo ChAbP)KaHUE HA MUKPOEJIEMEHTH 1 BUTAMUHHU.

EnepruiiHara CTOMHOCT Ha TOJHM 3a KOHCyMallds HAaCEKOMU
3aBHCH OT TEXHHSI ChCTAB, TNIABHO OT ChIBP’KaHUETO Ha Ma3HUHU. JlapBuTE
WM KaKaBUJIUTE OOMKHOBEHO ca IM0-00TaTh Ha CHEprusl B CPAaBHCHHE C
Bb3pacTHUTE. OOpaTHO, BUCOKOTIPOTENHOBUTE HACEKOMH MMAT MO-HHCKO
eHepruitHo cpaspkanue. (Koutimska, L.et al., 2016)

WuTepecen QaxT e, ye MpH M3XpaHBAHETO Ha JlapBaTa Ha YepHaTa
BoitHuika myxa (Black soldier fly; Hermetia illucens) (BSFL) ¢ oTnansim
OT 3eJICHUYIM He ce HaOIroqaBa 3HAUYMTEIHO MOBJIUSIBaHE HA MPOodUINTE
Ha MAaCTHHUTE KUCEJMHH B ITOJIyYCHATa OT Hesl XpaHa. EdekTuTe He BUHAru
ca NTMHEHHM, HAIIpUMEp €KCIIEPUMEHT, U3IOJI3BAIll CMECU OT XPaHUTEITHH
OTHAIbIIM C W3BECTEH MPOTEMHOB/MACTEH CBhCTaB, YCTAHOBSBA, 4e
M3IOJI3BAHETO Ha MOBEYE MPOTEHHU BOAM 10 mo-nmpoTenHoBu BSFL, Ho
MPOLICHTHT HA MA3HUHHU B CyOCTpaTa He KOpesiipa ¢ MPOICHTUTE Ha JapBHU
Ma3HUHU. Tyk Moxe Ja ce OTOeNeku, 4ye KOPEKIMATa 3a HaJU4HheTo Ha
XUTHH, MOXKE JIa TIOBJIMSIE HA OTYMTAHETO Ha pe3yJTaTUTE, HaMajsiBa Cce
MIPOLIEHTA Ha MPOTEUHUTE C 2—5%.

Bonpexu ToBa pazHooOpasue, BCHUKH CTOHHOCTH MOCJIEI0BATEIIHO
couat BSFL kaTo 100bp U3TOYHUK HA IPOTEUHHU U JTUTIUIH, cpeaHo 40,8 +
3,8% npotennu u 28,6 + 8,6% mazuunu (Tadmuia No 2).
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Ta6muia No 2

Cpenen % cypoB poTeuH (He KOPUTHUPAH ¢ XUTHH) U % Ma3HHUHA (€KCTPAKT
OT eTep) Ha cyxo Terjo Ha OpamHo ot BSFL, kaTto ce u3non3BaT cpeaHu
CTOMHOCTH.

CrpaHUyYHU )KUBOTUHCKU 38-46 21-35
IPOAYKTH OTIAIHAIH
MIpHU IPOU3BOJICTBOTO Ha
XpaHu

Pactutennu oTnaabiu 399 37,1

Koncrarauuure 3amasBar noszunusta Ha BSFL cpen npyrute
HAaCEKOMHM KaTO BB3MOXKEH aITEpHATHBEH W3TOYHHK Ha MPOTEHUHHU.
WuTtepecen e dakra, ue obe3macnenoto opamno or BSFL moxe na uma
HUBAa Ha CypoB poTerH HaJ 60% B CpaBHEHHUE C JPYTU XPAHU OT HACEKOMHU,
a MO-HUCKUTE MPOLIEHTH Ha Ma3HWHU HaMaJlsiBa OMACEHUsITa 32 HAJTMYUETO
HAa HAcUTeHH Ma3HuHU. TexHosoruara, HeoOXoauMa 3a YaCTHYHO
obe3mMacnsiBaHe, MOKe Jia ObJie TOJKOBA MPOCTA, KOJIKOTO MEXaHUYHOTO
IIPECOBaHE Ha JIApBUTE MPEAU CMUJIAHETO UM U TOBA s PaBU JOCTHIIHA 32
pa3BHBaIIUTE ce CBeTOBHU MKOHOMUKH. (Wang,Y. et al., 2017)

PuckoBe npu HaceKOMHUTE FOJIHM 32 YOBEIIKA KOHCYMalMs

XpaHEHETO C HACEeKOMH MOXKE Ja MPEACTaBIsABA OIPE/ICICHH
pHUCKOBE, KOUTO TpsIOBa Ja ce B3eMaT mpeaBua. ['oiasmMoTo pazHooOpasue
OT HAaceKOMH B JMBaTa NPHPOAAa MOXKE Ja Ch3AaJe CepHo3Ha Hameca
3a nmanamadTHaTta ekocuctema. [lopaau ToBa ce mpemopbuBa Ja ce
KOHCYMHpPAT HAacEKOMHM, OTIVICKIAHM BBB ()EpMH B KOHTPOJIMPAHU
u onpeneneHu ycnosusa. CrenoBarenHO IocienBaliata  3ApaBHA
0€30MacHOCT Ha TOJHHM 332 KOHCyMAalus HAaCeKOMH Ce TapaHTHpa dYpe3
n30opa Ha moaxosil u Oe3omnaceH ¢ypax. Pezynrarure oT aHanusurte
MIOKa3BaT Bb3MOKHH PHCKOBE OT SIZICHE Ha HACEKOMH, HAIIpUMEpP XpaHEHU
C TPULH, CHIBPIKAIY [T0-BUCOKA KOHIICHTPALIMS Ha TeXKU MeTanu. Hsakou
HACEKOMM MOTaT Jia ChIbp)KAaT M €CTECTBEHO NPHCHCTBAIIN TOKCHYHU
BEIIECTBA KAaTO I[IMAHOTEHHU TJIMKO3UAM. [Ipyrn BB3MOKHU PHUCKOBE
OT KOHCyMalMsATa Ha TOJHHU 3a KOHCyMAalus HACEKOMHU ca SICHETO Ha
HEMOAXOIAIIM €Tall Ha pa3BUTHE HA HACEKOMMTE, JIOIIOTO OOpaBeHEe U
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KyJIMHapHaTa 00paboTka. KoHcymarusTa Ha ckakaiim 0e3 mpeMaxBaHe Ha
KpakaTa UM MOJKE Jia JIOBEJe /10 3allylllBaHe Ha yepBaTa, KOETO OT CBOS
cTpaHa jaa joBene (atanmHu mocieauiu. SIIeHeTO Ha HACEKOMH ChIIO
MOJKe Jla IPUYHMHY ajeprud. JlHec, mopaam Tumcara Ha XpaHa, ChIbpiKalia
XHTHH, IMa Ie(UIIT Ha CH3MMa XUTHHA3a, KOMTO pa3iienBa XuTnHa. Haxon
XOpa UMaT TOJIKOBA MAJIKO KOJIMYECTBO OT TO3U €H3UM, Y€ KOHCyMalusaTa
Ha HACEKOMH MOJXKE Jla MPEIU3BUKA alleprUyHa pPeakius mpu Tsax. Haii-
3aCTpalleHy ca XopaTa, KOUTO ca aJlleprUuHU KbM MOPCKH JIapoOBE, KaTo
ckapumu. (Koufimska, L.et al., 2016)

Hsikonko 6akTepuaiHu BHA ca CBBP3aHU C TOAHU 32 KOHCYMAITHSI
HacekoMu. Te BKIOYBAT BUAOBE OT pojoBere Staphylococcus,
Streptococcus, Bacillus, Pseudomonas, Micrococcus, Lactobacillus,
Erwinia, Clostridium n Acinetobacter, KakTO M 4IEHOBE Ha CEMENCTBO
Enterobacteriaceae. Hixon uneHoBe Ha Te3UW POJAOBE U CEMEUCTBO ca
HE CaMO TMAaTOTeHHH W OMOPTIOHHCTUYHU OAKTEpUHU, HO TE€ CHIIO MOTaT
na ObJaT OTTOBOPHM 32 HAMaJlsIBaHE Ha CPOKa Ha TOMHOCT HA TOAHHU 3a
KOHCYMAIIHsI HACEKOMH.

Hanuunero Ha enmocnopooOpasyBaiiy OakTepuud B TOAHM 3a
KOHCyMallMsi HaceKOMH € JAPYr OCHOBEH mpoliieM 3a Oe30macHoCTTa
Ha XpaHUTE, ThH KAaTO CIOPHUTE Ca YCTOWYMBH Ha TOIUIMHA M MOTaT Ja
U3IBbpKAT Ha OOLIMTE METOIU 3a 00paboTKa, KaTo CYyIICHE, BapeHe U
bprKeHe B Ib0ounHa. CriopooOpa3yBaiiu Oaktepuu kKato Bacillus cereus
sensu stricto (s.s.), B. cytotoxicus, B weihenstephanensis u Clostridium
thermopalmarium ca OTKPUTH B TpPepaOOTEHU TOJHU 32 KOHCYMAIIHS
BITH OpaIlTHEHH YePBEH, CKAKaIIU U TIOMAITHH Iypiiu. Hskou B. cereus
BKJIIOYBAT M TCUXpoTpodHU mamose. CreaoBaTeNHO, HEMPABUIIHOTO
OXJIaXKJIaHE CJIeJl TePMUYHA 00pabdOTKa Ha HACCKOMHUTE MOXKE Ja YJICCHH
YCIIOBHSITA 32 TOKBJIBAaHE HA CIIOPUTE, KOETO MO3BOJsIBA Ha B. cereus
JIa ce pa3MHOXKaBa W Jia MPOU3BEXKJA TOKCHHU. [Ipyrm CMBPTOHOCHU
TOKCUHU, 0oOpasyBauu criopu 6axktepun kato Clostridium sordellii cpiio
ca uACHTUGUIMPAHH TIPU TOJHU 3a KoHcyMarus Hacekomu. (FAO et al.,
2021)

Teii Karo TmTOBEYEeTO W3CIeABaHUs ca (OKYCHPAHU BBPXY
BBIPOCHUTE 32 pa3BuUTHETO U motpednenuero Ha BSFL ce 3nae manko 3a
TsAXHaTa 0E30MacHOCT WM CHUTYPHOCT KAaTo XpaHa. BbIpeku ue maiko
HAaCEKOMH H3TJIeKJIAT BPEIHHU, KOTaTO c€ KOHCYMHpAT, KaTO CE OCTaBSIT
anepreHn HactpaHa. OtoOens3zaHo e, ye BSFL nHamansBa mMukpoOHOTO
HATOBapBaHE Ha CyOCTpaTuTe, KaTo MpepadOTEeHUTE KOMIIOCTH MOKa3BaT
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MO-HUCKU KOHIIEHTpAIMK Ha O6akTeprodaru u 6akrepuun kato Salmonella
enteritidis n Enterococcus coli. Camute napBu ob6ade Morar Ja ce 3apassiT
C Te3u OaKTEepHH, aKO Ce IbPXKAT BbPXY 3aMbpPCEH CyOCTpaT TBBPJIE IBJITO.
JlaHHUTE 3a JPYrHM HACEKOMH, XpaHEIId CE C pacTEeHUs, MpPEIIoJiarar,
ye Enterobacteriaceae ca mpo0ieM ChC CypOBH HACEKOMH M MMa JaHHU
3a cMbpT npuunHeHa ot Clostridium botulinum Topaau HENPABUIHO
cbxpaHeHne Ha Tepmutd B Kenws. Jle3akTuBanusta Ha EBEHTYAJIHO
HaJIMYHMe Ha MUKpoopranu3mu B cb0panu BSFL TpsiOBa na 6b1€ BKiIFOUEHa
BBB BCEKH TUIaH 3a MPOU3BOJICTBEHO CHOPHKEHUE B TIPOMHIILICH MaIiao.
CMutaHeTo Ha HACEKOMHTE ¥ MOCJIEIBAIIOTO UM HarpsiBaHe, U3CyIllaBaHe,
UV  o0Opaborka, BHUCOKOCHEPTHMIHHO MHKPOBBIHOBO  OOJ'bUBaHE,
MacTbOPU3HUPAHE WM TOJKUCENSIBaHE TH Mpera3Ba Cpelry MHKpoOu,
napasuTu ¥ OaKTEpHaIHH CIIOPU M HAMaJIsIBa BEPOSITHOCTTA OT MUKPOOHO
3aMbpCsBaHEe CHPSIMO IeIuTe, Henpepaborenu Takuba. (Wang,Y. et al.,
2017)

Jlocera j0Ka3aHUTE PHCKOBE, CBHP3aHM C BHPYCUTE, MPEHACSHH
C XpaHa, KaTo XemaTuT A, xemaTuT E WM HOpPOBUpPYC OT KOHCyMamusiTa
Ha TOJHM 32 KOHCyMAIlMsi HACEKOMH ca HUCKHU. Te MOTeHIMaTHO MOoraT
Ja CIIy’)KaT KaTo PEIUIMKATHBHU BEKTOPU 3a BHUPYCH, KOWTO 3apa3siBaT
rphOHAYHU KUBOTHU. HeoOXoauMu ca TOMBIHUTEITHU IPOYYBaHus, 3a Ja
ce MpOoydYu BH3MOXKHATA TOSBA U MpellaBaHe Ha apOOBUPYCH, MPECHACSTHU
OT YWICHECTOHOTH, KOUTO MOTAT J]a MPUYNHAT peuiia O0IeCTH IPU YOBEeKa
Ype3 TOIHU 33 KOHCYMaIlusi HACEKOMH.

PaznuunuTe BUIOBE HACEKOMH, TOJHHU 32 YOBEIIKA KOHCYyMallus,
MoraT Jia ObJaT BEKTOPH 3a MMapasuTH U Ta3u OMACHOCT TpsiOBa ma Oble
B3€Ta IMoJl BHUMaHue. [lapasuTHUTE pPUCKOBE, KOUTO MOTaT Ja 3acerHaT
Xopara, ca ciabo JOKYMEHTHPaHHU, HO Bb3 OCHOBA Ha JJaHHH, ChOpaHU OT
ayTOIICMU Ha XOpa M aHAJHM3M Ha HACEKOMH, TPAJAUIIMOHHO KOHCYMHUPAHH
B lOromsrouna Aswms, ce mpenosara Bb3MOKHOTO TIpeJiaBaHe Ha YPEBHU
MeTHIU. JIOKyMEHTHpaHH ca ciiydyad Ha TpeJaBaHe W HA HAKOM BUIOBE
npoto3ou Karo Entamoeba histolytica, Balantidium spp., Isospora spp.,
Giardia lamblia, Toxoplasma spp. w Sarcocystis spp. HabmonaBanu ca
Cllyuad Ha YPEBHH MHA3M TPHU XOpa, KOMTO ca KOHCYMHUpAIH JIAPBH Ha
BSFL, orrnexxganu Ha 3penu U HEMUTH IiogoBe. Hacekomute rogHu 3a
YOBEIIKa KOHCYMaIlHsl ChIIO MOTaT Ja ObJaT MOTCHIMAIHU BEKTOPHU 3a
Cryptosporidium spp. v Trypanosoma cruzi.

[TecTuuanTe U3MOJI3BAHM 32 CEICKOCTOMAHCKA IPOITYKITHS, MOTaT
Jla ce HaTpymnBaT B HACEKOMH, KOUTO C€ OTIJIeKIAT BBPXY TPETUPAHU
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pacTUTENTHH OTHaxbIM. M3cneaBaHusITa 32 XpaHEHE TTOKa3BaT, ye KBJITUTE
OpalHeHH YepBer MOTaT Ja HaTPYTIBAT, pa3rpaxkaaT, CHaHTHOMEPU3UPAT U
OTJIEJNST HAKOJIKO XUPAIHU (PYHTHIMIN KaTO METaIaKCHI, MUKIOO0yTaHwW,
IMHUKOHA30JI, EMOKCHKOHAa30Jd U OeHamakcwi. Xmoprupudoc e
uaeHTUGUIMPaH B TPOOH OT JOMAITHU MYXH, MaKap U Ha HUBA, KOUTO HE
mpeicTaBiIsaBaT puck 3a nmorpedurenure. (FAO et al., 2021)

OtkpuBaneto Ha aneprenu oT BSFL e mpo6Giiem 3a O6e3onmacHocTTa
Ha MOTPEOUTEIUTE U TOBA € MpoOJeM, KOWTO TpsiOBa aa ObJe B3ET MO/
BHUMaHHE U HAMBIHO MpoydyeH. KbM MOMEHTa MMa JaHHMU 3a CIydyau
Ha aJIEprUYHU PEaKUUU TPU TMOTIIbIIaHE Ha OOMKHOBEHHS XPaHUTEIICH
OIIBETUTEN Ha 0a3ara Ha HaceKkoMH, kapmuHOBO Oarpuiio (E 120), moxyueno
ot Koxunun (Dactylopius coccus Costa). B Kuraii, kpJeTo siieHEeTO Ha
KaKaBHIM OT KONpHHEHa OyOa € HOpMallHa XpaHWTEITHa MpakTUKa, uMma
CHOOIICHHNS 32 CITyYan Ha QJIEPTUYIHHU PEAKIINHU PY KOHCYMAIHs Ha KaKaBUH
C BapHalll1 B TeKeCTTa Ha peakiuute. [Ipi KOHTpoIMpaHu KOKHU TECTOBE
3a YyBCTBUTEIHOCT, IPOTENHOBU E€KCTPAKTH, U30JUPAHU OT CEAEM BHIA
HacekoMmu, mokas3sat, ye 30% oT mpeau ToBa alepruyHUTE MAIUCHTH U
25% oT HeaJepruyHMUTE MAIMEHTH ca IOKA3aJIi YyBCTBUTEITHOCT KbM IIOHE
eIMH eKcTpakT. [lanmenTTe B TOBa MpOy4BaHe HE ca OMIIM KOHCYMaTOpH
Ha HACEKOMH M Ce€ TpEJrosiara, 4¢ YyBCTBUTEIHOCTTA HA MALMEHTHUTE €
B pe3yJTaT Ha MPEAMIIHO U3JaraHe Ha BIUIIBaHE, GU3NYECKU KOHTAKT C
aJIepreHy OT HACEKOMH HJTH Ype3 CliydyaifHa KoHcyMmanus. TpormoMHO3HHBT
€ OCHOBHUST MaH ajnepreH, uaeHtudunupan npu BSFL u pakooOpa3zuure,
KOETO TII0Ka3Ba IIOBHUIIEHA BEPOSATHOCT MOTPEOUTENUTE, KOWUTO ca
aJIeprUYHU KbM TPOIIOMHUO3MH NMPHU pakooOpa3HUTE, Ja U3MUTAT aJlepruu
npu koHcyMauuss Ha BSFL. Jlpyr man anepreH, pa3npOoCTpaHEH IpU
MHOTO BHIOBE HACEKOMH, € apTUHUH KHHA3aTa, KOSATO € OTKPUTa B MHOTO
Pa3HOBUIHOCTH CKApUIH U B OpatHeHus uepseit (4lphitobius diaperinus),
mypen (Gryllus bimaculatus), napBu Ha kKonpuHeHa 0y6a (Bombyx mori),
HeMckara xjuebapka (Blattella germanica) v "HAMNCKUST OpalllHEH MOJIEI]
(Plodia interpunctella). Ilpoy4uBanusTa ca qoKa3ajiu, Y¢ aprTMHAH KWHA3aTa
He € NACHTUQUIMpaHa KaTo 0CHOBEH aH asiepreH B BSFL, Ho e ycTaHOBEHO
HAJIMYMETO U B MPOTEUHOB eKcTpakT. [lopaau Ta3u npuynHa maueHTure,
3a KOMTO UMa PUCK OT ajieprus TpsiOBa 1a Koncymupart npoaykrute ¢ BSFL
C TIOBUIIICHO BHUMaHHUE.

Hsikonko mpoyuyBaHMsI TOKa3BaT, Y€ HAKOW AJEPTeHHH MPOTEHHH
ca yCTONYMBH Ha TOIIMHHA 0Opa0OTKa WM CMHJIaHE, JOKaTo IPYTH ca
JIECHO MHAKTHBHpAHH. B HAKOM cilyuau TOIIMHHATa 00paboTKa MOXe J1a
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3aCHIIM aJISPTeHHOCTTA Ha HAKOW NMPOTeHHHU. [Ipy HarpsiBaHe Ha EKCTPAKTH
OT XJIeOapKH HE C€ SIIMMUHUPAT aJICPTUIHATE PEAKITNH U TPOTEHHUTE BCE
Ol TIOKA3BAaT MOJIOKUTEITHH PEAKIHH IPH TECTOBETE 32 YYBCTBUTEITHOCT
Ha KokaTa. VI3BbpIiBaHeTo Ha TepMUIHA 00paboTKa Ha OpaITHEHN YepBEU
BOJIM JI0 HaMaJIsiBaHE Ha aJeprUYHHUTE peakiu. ToBa ce HaOIOJaBa U
MIpH XUJIPOJIU3a Ha MPOTEMHU OT Iypuu. He Ha mocnenHo Mscto TpsioBa
na ce O0ObpHE BHUMAHHWE, Y€ KIMHUYHUAT e(PEeKT MPH XOpa, KOWTO ca
KOHCYMHpAIH XHTHH BCE OIIEC HW3WUCKBA JOMBIHUTEIHU H3CIICABAHUS.
(Bessa, L. et al., 2020)

[IpunoxeHrne Ha HACEKOMUTE TOJHU 33 YOBEUIKA KOHCYMALMS TIPH
MIPOU3BOJICTBOTO Ha MECHH MPOJTYKTH

[Ipu mpou3BOACTBOTO HA MECHU MPOAYKTH CE€ THPCAT pa3InyHU
MOJIXOAM 32 J1a C€ MOMOOPAT XPAaHUTEITHUTE UM CTOMHOCTH U BKYCOBUTE
UM KauecTBa. AJNTepHATHBa Ha M3IOJ3BaHHUTE KaTo J00aBKa B XpaHUTE
TPAIUIIMOHHU KMBOTUHCKU MPOTEHUHU € BJIATAaHETO HAa HACEKOMH TOJHU
3a yoBelIka KoHcyManus. [Ipumep 3a ToBa € Mpou3BOJACTBOTO Ha Oyprepu
C M3MOJI3BAHETO Ha Pa3JIMUEH MPOILIEHT OT HACEKOMH, HO TOHACTOSIIEM
HsMa W3CJIEJIBaHUA 3a MU3M0J3BaHEeTO Ha JiapBu or BSFL B emynrupanu
MecHM mpoayktu. HampaBenu ca mnpoyuBaHMs, C KOUTO C€ JIOKa3Ba,
4ye B eMYJITHPaHH MECHH MPOAYKTH MOXe aa Obae aobaBeHO OpaliHo
OT LIypLUM KAaTO YaCTUYEH 3aMecTuTed Ha meco. [lpurecHeHweTo mpu
n3noa3BaHeTo Ha JjapBu Ha BSFL karo anrepHaTMBEH W3TOYHHMK Ha
MPOTeHH BB BHEHCKA HaJeHUIIA, € TIOTSHIIMAHUAT OTPUIIATEIICH ePEeKT
BBPXY TEKCTypaTa MopaJiy JIUIICaTa Ha MECHU MPOTEUHHU U CPAaBHEHUETO C
TPAIUIIMOHHOTO CBMHCKO MECO. YCTaHOBEHO €, ue HajeHnukute ¢ BSFL
HSIMaT BCUYKH XapaKTePUCTUKU HA CBUHCKUTE KoJ0acu, HO ce HalmoaaBa
no0po cpaBHEHHE MO OTHOIIEHHE Ha ChIBPKAHUETO Ha MPOTEUHU U
BB3IMpHEMaHaTa OT oTpeduTennTe KoncucTeHus. [lo oTHomeHue Ha cpoka
Ha TOJHOCT BCE OIIC UMa HEOOXOIUMOCT OT JOITBITHUTEITHU MPOYYBAHUS,
HO C T€UEHHE Ha BPEMETO TOoBa OU TOMpUHECHO 3a u3noi3BaHeTo Ha BSFL
KaTo anTepHatuBa Ha MecoTo. (Bessa, L. et al., 2019)

PE3VJITATU

[TporieHTHOTO ChIbpPKAHUE HA CYPOB IIPOTEHUH BapHUpa B 3aBHCUMOCT
OT pa3pena, CEeMEHCTBOTO M OT CTaMs Ha pa3BUTHE Ha Hacekomute. [Ipu
paspen bpwmbapu (Cleoptera) no nanuu Ha FAO oOxBaTta Ha IPOTEHHUTE
Moke na Bapupa ot 23 % mo 66 % (FAO et al., 2013). IIpoyuBanusita
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MOKa3BaT, Y€ W3YHCICHOTO CPEIHO KOJIMYECTBO MPOTEHH B CYXOTO
Beniecto € 40,69 % (Rumpold, B. et al. 2015). Pasnukure B IpoTeHHHOTO
ChABpKaHUE TIPH pa3IMYHU BUI0BE OT paspen bpemobapu (Cleoptera) moxe
Jla ce BUJY IIPU HalpaBeHaTa CpaBHUTENHA XapakTepucTtuka (Tabmuma Ne
3).

Tabmuma Ne 3
CpaBHUTEIIHA XapaKTEPUCTHUKA HA CBHIBPKAHUETO HA MPOTEUH TMPH
pasnmuyHu BUI0BE OT paspen bpemobapu (Cleoptera)

Paspen bpsMbapu 40,69 Rumpold, B. et
(Coleoptera) al. 2015
Tenebrio molitor Jlapsa 46,44 Ravzanaadii,
N. etal. 2012
Tenebrio molitor Hmaro 63,34 Ravzanaadii,
N.etal. 2012
Heteroligus meles 38,10 Jonathan, A. et
al. 2012
Rhynchophorus 50,01 Jonathan, A. et
phoenicis al. 2012
Allomyrina dichotoma | Jlapa 54,18 Ghosha, S. et
al. 2017
Protaetia brevitarsis | Jlapsa 4423 Ghosha, S. et
al. 2017
Analeptes trifasciata 29,62 Banjo,A. et al.
2005
Oryctes boas 26,00 Banjo,A. et al.
2005

Cpmurte mokaszarenu ce HabmoaaBar U npu paspen lIpaBokpuiu
(Orthoptera). llpu Tsx o ganau Ha FAO o0xBata Ha IPOTEHMHUTE MOXKE
na Bapupa ot 23 % 1o 65 %. (FAO et al., 2013), a uzuucnenoro cpeaHo
KOJIMYECTBO MPOTEHH B CyX0TO BemecTBo € 61,32 %. (Rumpold, B. et al.
2015). PaznukuTe B MPOTEMHHOTO CHIBP)KAHHUE MPHU PA3THUYHHU BUIOBE
ot paspen [IpaBokpwnu (Orthoptera) Mmoxe a ce BUIM NP HalpaBeHaTa
cpaBHUTETHA XapakTrepuctuka (Tabmuma Ne 4).
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Taomuma Ne 4
CpaBHUTEIIHA XapaKTEPUCTHUKA Ha CBHIBPKAHUETO HA MPOTEUH TMIPH
pasnuuHu Bus0Be oT paspen [paBokpunu (Orthoptera)

Paspen IlpaBoxpunu 61,32 Rumpold, B.
(Orthoptera) etal. 2015
Teleogryllus emma | UImaro 55,65 Ghosha, S. et
al. 2017
Gryllus bimaculatus | Umaro 58,32 Ghosha, S. et
al. 2017
Brachytrypes spp. 6,25 Banjo,A. et al.
2005
Zonocerus 26,8 Banjo,A. et al.
variegatus 2005

CpasusiBaiiku cpennute qaHuu 3a paspea bpembapu (Cleoptera) u
cpeanute AaHHU 3a paspen [paBokpuu (Orthoptera) Moxe Jia ce HarpaBy
n3BOJA, ye paspen IIpaBokpuim ca mo-e(h)eKTUBEH N3TOYHUK Ha MTPOTCHHHU.
Bwnpeku ToBa He TpsOBa da ObaaT mpeHeOperBaHW CTOHHOCTUTE TPU
pasnuyHuTe BUAOBE. [I[pumep 3a ToBa € ChIlleCTBEHATA Pa3iIMKa B IPOIICHTA
Ha niporenHute 1pu Tenebrio molitor u Brachytrypes spp.

OBCHXJAHE

Hacexomure ca MHOro n00bp H3TOYHMK Ha NPOTEMHH U ca
alTepHaTHBa HAa KOHBEHIMOHANHUTE XpaHU. J[0OMBa UM € 3HAYUTEITHO
[I0-€KOJIOTUYEH B CpPAaBHEHHME C MPOAYKTHBHHUTE >KUBOTHM, IOPaIU
OBP30TO UM pPa3BUTHE M MAJKOTO MPOCTPAHCTBO HEOOXOIUMO 32 TAXHOTO
OTIVIEKJaHE. BblIpeku ToBa KOHCyMalusiTa UM IMPEACTABIsABA U3BECTEH
PHUCK 3a OmpeelieHa rpyna OT KOHCymaropuTe mopaau (axra, ye ca
anepred. [IpoyuBanusTa ca JoKa3anu U JpyTd Bb3MOXKHH OIMIACHOCTH KaTo:
Pa3BUTHETO HA MAaTOT€HHU MUKPOOPTaHU3MH, OTKPUBAHE HA OCTAThLU OT
MECTULIUAN, EBEHTYaJIHO Pa3BUTHUE HA Mapa3uTH U 1.

B EBpoma ce ThpcAT Bce MoBede aiTepHATHBU 3a M3IMOJI3BAHETO
Ha HaCEKOMMTE IOJHM 3a YOBEIIKAa KOHCyMallus Karo Jo0aBKa B XpaHUTE,
3aMeCTBAMKU TPAIUIIUOHHUTE KUBOTUHCKH POTEUHH, BHIIPEKH Y€ HUBOTO
Ha CypOB IIPOTEUH Bapupa B 3aBUCHMOCT OT pa3peia, CEMENUCTBOTO U OT
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CTaiud UM Ha Pa3BUTHUC. ToBa ce moka3Ba u ¢ HaIMpaBEHUTC CPABHUTCIIHU
aHaJIN3H.

N3BOAAU

[Ipu u3non3BaHeTO HA HACEKOMUTE 3a YOBEIIKAa KOHCYyMaIlHs KaTo
ITEpHATUBEH XPAHUTEJIEH M3TOYHHUK CE€ JaBa Bb3MOYKHOCT 3a IOJKpena
Ha JbPKaBHUTE pEUICHUS HACOUYeHM KbM HMKOHOMHKA OCHOBaHa Ha
3HAaHUETO M KOHKYPEHTOCIIOCOOHA OMOMKOHOMHKA C OMOJI30TBOPSBAHE HA
aITepHATUBHUTE MPOTEUHHU U3TOYHUIIM U JOKAa3BaHE Ha MPHIOKUMOCTTA
Ha €HEprUiHUTE U3TOYHULIM Ha MPOAYKTU OT OE30TIaJHU TEXHOJOTUHU B
bearapus. Bucokata uMm epekTUBHOCT Jja MpeBPbHILIAT CyOCTpaTUTE CH B
TEJECHA Maca M3XpaHBallKu ce OTHNagblM OT XpaHHU, B IIOBEUETO CIydyau
OT PACTUTENIEH MPOU3XOJ, IIE CIIOMOTHE OBpP30 JAa ObJAT MOCTUTHATH
CpeIHHUTE HMBA HA pa3BUTHE Ha KOMIIAHUUTE B OpaHIa U Bh3MOKHOCTTA
UM J1a Ob/IaT KOHKYPEHTHU Ha €BPOMEHUCKHUS ma3ap.
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PE3IOME

Ilenta Ha wu3CleABaHETO € Ja C€ OLEHAT MOPQOJOTHYHUTE,
OMOJIOTMYHUTE W arpOHOMUYECKM XapaKTepUCTHKUM Ha OpUTMHAJIHA
3apoJMIIHA TIa3Ma OT AWB eAHo3bpHecT numen (Triticum boeoticum
Boiss.), mnoamepkaHa B ex sifu Kojekuusta Ha Hanumonamnata
renbanka Ha bbarapus. YetupuzaeceT u mect odpasiy ca NpOydYeHU B
excriepuMmenTannoTo nose Ha UPT'P - rp. Canoso, npe3 nepuoga 2016-
2018. Obpa3uure ca 3acsgBaHU PHYHO MO OJOKOBA CXeMa B 3 MOBTOPEHUS
C TOJIeMHHA Ha OMMTHATA Tapiieia oT 1 m? u moceBHa HOpMa ot 450 k.c./
m*. MopdonornyHara XapakTepucTHKa Ha OOpasluTe € HU3BbpIICHA
ype3 u3MNoi3BaHe Ha MexayHaponeH kmacudukartop 3a poxn Triticum.
W3Bbpiienu ca OnoMeTpuyHy u3mepBanus o 10 mokasaresns onpeaessu
CTPYKTYPHHUTE €JIEMEHTH Ha J00MBA, KAKTO U HAOJIIOJCHMS 38 yCTAaHOBSIBAHE
HACTBIIBAHETO Ha OCHOBHUTE (eHO(a3n OT Pa3BUTUETO HA PACTCHHUSATA.
AHanusupaHuTe HOMEpa OT JUB €IHO3bPHECT JIUMEI] Ce pas3inyaBaT
CBIIECTBEHO MO MOP(OJIOTMYHUTE MOKA3aTeIN CBbP3aHU C MOJOKEHUETO
Ha (pJ1aroBUAT JIUCT, OJIOKEHUETO HA KJlaca ¥ CTENeHTa Ha OKOCMEHOCT Ha
kJjaca. JIbkMHaTa Ha BEreTallMOHHUAT IEPUOJT U3UUCIIEHA OT 1 sHyapHu 10
(aza mbpJIHO U3KJIacsiBaHe Ha pacTeHusiTa Bapupa ot 138 no 149 nuu. Haii-
panHO3psT € obpazeny BOE0404A, a ¢ Hail-Ibabr BEreTallMOHEH MEPUO.T
e obpazenr B6EO418A. YcraHoBeHO €, 4Ue OTHOCUTENIHO Hal-BapraOuieH
NoKasaTel € J0OMBBT Ha 3bpHO OT 1 m?, cieiBaH oT Opoil kimacose ot 1
m?, TErI0 Ha KJIACOBE OT PACTEHHUE, TEINIO Ha IIEHTPAJICH KJ1ac U Terio Ha
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3ppHaTa OT HeHTpasieH kiac. C Hali-BHCOK TOOMBEH MOTEHIHAT OoT 1 m?
ce xapakrepusupatr B6E0390, B6E0391, B6E0382 (Triticum boeoticum
Boiss.). Ce3nanena ¢ 6a3a maHHu ¢ MOp(QoJOTHYHA U arpoOHOJIOTHYHA
OLIEHKa Ha MPOYYBAHUTE OOPA3IIH.

KirovoBu mymu: MB €IHO3BPHECT JIMMEI], MOP(OIOTHYHA, OMOJIOTUYHA,
arpoHOMHUYECKa XapaKTepucThka, Triticum boeoticum Boiss.

ABSTRACT

The aim of the study was to evaluate the morphological, biological
and agronomic characteristics of original germplasm from wild einkorn
wheat (Triticum boeoticum Boiss.), maintained in the ex situ collection of
the National Genbank of Bulgaria. Forty-six accessions were studied in the
experimental field of IPGR - Sadovo, inthe period2016-2018. The accessions
were sown manually according to a block scheme in 3 repetitions with the
size of the experimental plot of 1 m? and sowing rate of 450 germination
seeds / m?. The morphological characteristics of the accessions were
taken using the International Descriptor for the genus 7riticum. Biometric
measurements were performed on 10 characters determining the structural
elements of the yield, as well as observations to establish the occurrence of
the main phenophases of plants development. The analyzed accessions of
wild einkorn wheat differ significantly in morphological traits related to the
flag leaf attitude, the spike attitude and the glumes-pubescence. The length
of the vegetation period, calculated from 1 January to the heading phase,
varied from 138 to 149 days. The earliest is the BOE0404A, and the longest
was B6E0418A. It was found, that the relatively most variable character
was the grain yield per 1 m?, followed by the number of productive spikes
per 1 m?, weight of the spikes per plant, weight of central spike and weight
of the grains per central spike. B6E0390, B6E0391, B6E0382 (Triticum
boeoticum Boiss.) were characterized with the highest yield potential in 1
m’. A database with morphological and agrobiological assessment of the
studied accessions has been created.
Keywords: wild einkorn wheat, morphological, biological, agronomical
characteristic, Triticum boeoticum Boiss.

BBbBEJEHHE

[IpomenuTte B KIMMATUYHUTE M EKOJOTMYHUTE  YCIIOBUS
[IPEACTABIIABAT3HAYUTEIIHA3AIUIaXa3aKyJITyPHUTE BUI0BE3aaalI TUPAHETO
UM KBbM IPOMEHAIINUTE Cce€ ycloBHs Ha cpenpara. llopaagu ocHOBHH
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po0OJIeMU CBbP3aHU ChC 3aMbpCSIBaHE Ha Bb3/1yXa U [0YBaTa, U3UepPIIBAHE
Ha 030HOBUS CJIOW U TII00ATHOTO 3aTOIUISIHE, € HEU30€KHO CHhBPEMEHHHUTE
COPTOBE JIa HE MOTaT Jia Ce CIPaBAT C Te3U MPEIN3BUKATEICTBA B OJIU3KO
obaemte (Karagoz et al., 2006). CnemoBaTeHO €/IHA OT OCHOBHUTE HYKIH
3a moAoOpsBaHe Ha MIIEHHUIATa € OIleHKaTa Ha pa3Hoo0pas3ueTo IMpu
nuBuTe UM poacteenunia (Moradkhani et al., 2012), kouTo ce sBSIBaT BCe
MO-Ba)KEH T'€HETHYEH pecypc 3a Moao0psiBaHe Ha CEJICKOCTOMaHCKOTO
MIPOM3BOJICTBO U MOIbPKAHE HA YCTOMUNBHU arpoeKOCUCTEMH.

Tpu Bupa, BrIrouBamy Iriticum monococcum L., Triticum
boeoticum Boiss. u Triticum urartu Thumanjan ex Gandilyan npunaanexar
KBbM Tpynara Ha efHo3bpHecTuTe IuMenn (Mizumoto et al., 2002). Te ca
JUTUIOUJTHU U caMooTpalBaiy ce BujoBe (2n = 2X = 14), U3BeCTHH KaTto
OJTM3KHW TUBH POJICTBEHUITN HA OOMKHOBEHAaTa U TBhpaara mimenui (Kilian
et al., 2007b). Triticum boeoticum Boiss. u Triticum urartu Thumanjan ex
Gandilyan ce pa3nuuaBar ciabo o mopdoorus Ha pacrenusTa (Dorofeev
et al., 1979), Guoxumuunu u monexynau mapkepu (Kilian et al ., 2007a,
20076). Iupoxko npusHato €, ue Triticum monococcum L. € cpen mbpBUTE
KYJATYpH, OMUTOMEHH B IUIOJOPOTHUS TIOTYMECEIl, 3alI0YBANKN OT JWBUS
npapoauten Triticum boeoticum Boiss. (Heun et al., 1997).

VYV nac Crpancku, (1929, 1934), koiito e mpoydBaji JIMMeENa B
CTpaHaTa, OTKpUBA YETUPH AUBH U €IUHAIECET KYyJITYPHU PA3HOBUIHOCTH,
MEXTy KOUTO W HSIKOM eHaeMuynu (var. bulgaricum, var. sofianum), xaro
MOCOYBa TBBPJIEC TOJIIMO pa3zHooOpasue ot BapuereTu. IIpe3 2017-2018
r. BemunnoBa u konektus (2020) moTBbpIKIaBaT 3a BCE OlE HAJIMYKE HA
€CTECTBEHHU HAaXOAMIIATa OT TUB eNHO3bpHECT umell (Triticum boeoticum
Boiss.) B permona na XackoBcka, Kwbpmkanmiicka, Crapo3aropcka u
SImbosncka obnactu. Haii-romnsima KoHIIEHTpaIus Ha JUB € IHO3bPHECT TIUMEI]
e ycraHoBeHo B Kbpmxanuiicka n XackoBcka odnactu. Perucrpupanu ca
neT Haxonumia B bypracka u nBe B Krocrenauicka obnactu. [Tocouna ce,
9e roJsiMOTO OOTaTCTBO HA JAWBH M KYJITYPHU Pa3HOBHIHOCTH B (OPMH OT
TO3U BUJ y HAC € YKa3aHHe, 4e Hallara CTpaHa Hall-BEepOsITHO C€ HaMHpa B
€/IMH OT IbPBUYHUTE WJIK BTOPHYHU IIEHTPOBE Ha (hOPMOOOPA3yBAHETO MY.
CrpI1eBpeMeHHO TOBA € BaKHO J0KA3aTeNICTBO 32 APEBHOCTTA B [IO3HAHUETO
Ha €THO3BPHECTHUS TuMell B brirapus, eqHa OT CTpaHUTE OT KOUTO C€ €
pasnpoctpanmi B EBpona (ITormos u lumutpos, 1979).

EQexTuBHOTO W3MON3BaHE HA JUMENBT HW3HUCKBA MOJPOOHO
MO3HABAaHE HA HErOBUTE TE€HETHYHHU, IUTOTEHETHYHHU, MOP(OIOrHYHH,
OMOJIOTMYHN W arpOHOMMYECKH XapakTepucTuku. CienoBaTenHo IienTa
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Ha TOBa M3CJEIABAHE € Jia ¢€ OIEHAT MOP(OJOTUYHUTE, OMOJOTUYHUTE U
arpOHOMHUYECKHU XapPaKTEPUCTUKHA HA OPUTHHATHA 3apOJMIIHA TUIa3Ma OT
muB enHo3bpHECT Jmmet] (Triticum boeoticum Boiss.), mopabpkaHa B ex
situ konekuusaTa Ha HanimonannaTta ren6anka Ha bparapus.

MATEPUAJI U METOJU

[Ipe3 mepuona 2016-2018 roauHa B €KCNEPUMEHTATHOTO TMOJIE
Ha HPI'P CamoBo ca mpoydeHn 46 o0pasnu €3HO3BPHECT JIMMEII,
MOAIBbPXKAHU B ex sifu Kojekiusita Ha HanuoHamnata renOaHka Ha
bearapus. CeutOure u mpe3 JBeTe eKCHepUMEHTaaHu roauHu (2016-
2017 n 2017-2018) ca u3BbpIICHU B Kpas Ha MECeIl JCKEMBPH B OITUTHOTO
noe Ha WMPI'P-CamoBo, B MectHOCTTa , JlomyceHe” Ha MOYBEH THUI
JTUBAJHO-KaHEJIeHa CMOJIHUIONOA00HA TMOYBa, CJEeA MPEealIeCTBEHUK
rpax. O0Opa3uure ca 3acsiBaHU PHUYHO MO OJIOKOBA cXema B 3 MOBTOPECHUS
C TOJIeMHUHA Ha OMMTHATA Tapiieia oT 1 m? u moceBHa HOpMa ot 450 k.c./
m?. [Ipe3 BereranuuTe ca M3BHPIIBAHH HCOOXOIUMHTE arpOTEXHUUYCCKU
MEPOIPUATHSI, OCUTYPSBAIM PA3BUTHETO HA PACTCHHSTA MPHU €IHAKBU
ycnoBusi. buomerpruunu u3mepBanus ca npaBenu Ha 10 pacTeHus OT BCSKO
MOBTOpPEHHE OT O0pasell, B3eTH OT Cpejara Ha ONUTHATa MaplieiKa Mpu
TPUTE MOBTOPEHUSI.

Mopdonornynata xapakTepucThka Ha 0OpaslUTe € H3BBpILIeHA

gype3 uW3MoJi3BaHe Ha MexayHapojeH kiacupukarop 3a pon Triticum
(1984). OneHenu ca cieIHWTE MPHU3HAIM: po3eTka - (opma (BbB ¢aza
Opatene); (uaroB JHUCT - IOJOkKEeHHUE (BBB (pa3a HaUaIo Ha U3KIIACSBAHE),
OKOCMEHOCT; JIUTYJIa - HAJIMYUE WM OTChCTBUE; YIIUYKHU - pa3Mep; Kiac -
dbopma, TIoJIokKEeHHE (B IIBJIHA 3PSUIOCT), IBSIT, OKOCMEHOCT M OCHJIECTOCT;
OCHIIU - OKpacka.
[Ipe3 Bereranmsta ca WU3BBPIICHH HAOIOJEHUS 3a YCTAHOBSBaHE
HACTBIIBAHETO Ha OCHOBHUTE (heHO(a3u OT pa3BUTHUETO HA PACTEHUATA (110
naTH U OpoM JTHM): TOHMKBaHE (MacoBO), OpaTeHe (Haudano), BpEeTCHEHE
(MacoBo), u3KIacsBaHe (MacoBo), IbPTEk (MAacOB) M 3PEJIOCT (MJICYHA,
BOChYHA W MbJIHA). [IpOaBIKUTETHOCTTa HA BETETAllMOHHUS TEPUO €
omnpezeneHa 1o npuera meroanka Ha CYMMYT 3a otuntane abKUHATA
Ha BETeTallMOHHUS TIEPHO/I - B IHU OT | stTHyapu 70 U3KJIacsiBaHe.

[Ipe3 mepuoma Ha H3CIEIBAHETO Ca HM3BBPIICHH OHOMETPUYHU
n3mepBanus o 10 mokazarenst onpeaessiiyu CTPYKTYPHUTE €IEMEHTH Ha
no0uBa: BUCOYMHA HA pacTeHHETo (cm), Opoit mpoayKTUBHKM OpaTs Ha 1
m?, IbJDKMHA Ha KJlaca ¢ ocuinTe (Ccm), Ib/DKMHA Ha Kilaca 0e3 OCHIIUTE
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(cm), Opoii kiTacueTa B Kjac, Opoii 3bpHa B KJIac, TETJIO Ha IIEHTPaJIeH KJlac
(g), Terno Ha 3bpHATa B IHEHTpaJieH kiac (g), maca Ha 1000 3bpHa () U
nobus ot 1 m?.

PE3VJITATU U OBCHXJIAHE

Ha tabmuma 1 u Tabnuna 2 ca mpencTaBeHW CPETHUTE MECEUHH
TeMIlepaTypu Ha Bb3ayxa B C° U CpeJTHUTE MECEUYHU CYMH Ha BaJIEKUTE B
1/m? 3a paiiona na UPT'P, rp. CanoBo.

Knumata B palioHa € MNpexoAHO KOHTHHEHTaleH CcbC ciaabo
CpeAM3eMHOMOPCKO BiMsieHe. PalioHBT ce xapakTepuszupa C TOIUIa |
MPOJBIDKUTENIHA €CeH, MEKa U M0-4ecTo CHexHa 3uma. [Ipornerra e kbca
C TIOYTH PSI3KO TMPEMHHABAaHE KbM JIETHH TeMrepaTypu. OT CHIIECTBEHO
HEraTHBHO 3HAYCHUE 32 MPE3UMYBAHETO Ha ECEHHUTE KYJITypU ca HUCKUTE
TeMIepaTypu Tpe3 siHyapu u ¢eBpyapu Npu OE3CHEXKHU 3MMH, a 3a
HOPMAaJHOTO HallMBaHE HA 3bPHOTO BUCOKHUTE TEMIIEpATypH Mpe3 IOHH B
chueTanue cbe cyxosew ([lemena, 2009).

CpeanoMeceuyHara TeMIleparypa Ha Bb3AyXa MpU YCIOBUATA Ha
NPI'P CanoBo ce xapakTepusnupa ¢ MUHUMYM IIpe3 sSIHyapu U MaKCUMyM
nipe3 tonu (Tabnuma 1).

[Ipe3 nepuona 2016-2018 r., BererarmonHara roguna: 2017/2018
ce ouepTa Hai-ToIuIa, KaTo TemrepaTypHara cyma oe ¢ 28,01 C° mo-Bucoka
ot cpeanara 3a 105 rogumien nepuos. Bereranmonnara roguna 2016/2017
HE ce OTJIMYaBallle ChIIECTBEHO 110 OTHOIIICHHE HA CpeIHATa TeMIIepaTypHa
cyma 3a mepuona 1896-2001. Haii-ctrynena 6e 3umata Ha 2016/2017.
Mecen ssayapu 2017 1. 6¢e ¢ 3,54 C° mo-CTyiIeH OT HOPMaJIHOTO 3a IEPHoIa,
nokaro npe3 aekemBpu 2017 ., cpegHara Mmecedna Temreparypa oe ¢ 6,28
C° mo-Bucoka ot HopMmayHarta (Tabmwmma 1).

CyMara Ha BajexuTe cpenHo 3a nepuoja ot 105 rogunu (1896-
2001) e 346,65 1/m% Ilpe3 Bereranmonnute romuau: 2016/2017 u
2017/2018 cymurte Ha Banexure ca cboTBeTHO: 318,5 1/m?u 421,8 I/m?.
CpaBHsiBallku TOTUHHUTE MO TO3U TOKa3aTel MOXe Ja KaxeMm, ue IMpes
BereranonHara roauna (2017/2018) nagnanurte Bajgexku ca ¢ 75,15 1/m?
nmoBeue oTKOIKOTO 105 roaummams nepuon, a 3a 2016/2017 te ca ¢ 28,15
nox cpenHata crorHoct (Tabnuua 2).

Hampasenwus nperyies; Ha METEOPOJIOTUYHUTE YCIOBHS Ha TOAMHUTE, TTPE3
KOHUTO Ca U3BEJCHU ONMHUTUTE MOKa3Ba, Y€ T€ ca Pa3NUYHU U 00XBaImaT a0
rojsiMa CTereH Taka OOMYaifHOTO BapupaHe MPU TO3U pPaloH.
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Tabnuna 1. Cpegna meceuna TemnepaTypa Ha Bb3ayxa B C° 3a paiioHa Ha
UPTP, rp. Canoso

2016/2017 | 12,61 | 6,16 | 1,18 | -44 | 1,1 | 977 | 1273 | 17,89 | 23,71 | 80,75
1896-2001 | 13,02 | 6,23 | 1,92 | 0,86 | 2,67 | 6,51 | 12,08 | 17,06 | 21,26 | 81,61
+MC 2041 | -0,07 | -0,74 | -3,54 | -1,57 | +326 | +0,65 | +0,83 | +2.45 | -0,86
2017/2018 | 18,92 | 11,51 | 82 | 234 | 32 | 725 | 1616 | 1914 | 23.0 | 109,62
1896-2001 | 13,02 | 6,23 | 1,92 | 086 | 2,67 | 651 | 12,08 | 17,06 | 21,26 | 81,61

+ +
+MC +5,9 5.8 +6,28 1.48 +0,53 | +0,74 | +4,08 | +2,08 | +1,71 +28,01

+MC-pa3nuka crpsiMO MHOTOTOAUIIHUTE CTOMHOCTH
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Ta6nuia 2. CpeaiHa MecedHa CyMa Ha BaJie)kuTe B 1/m? 3a myHKTa B Tp.
CamoBo

2016/2017 21,4 30,9 11,0 103,1 16,7 43,7 25,3 54,7 11,7 318,5
1896-2001 | 30,37 44,71 | 38,02 | 28,69 | 23,83 | 37,67 | 44,45 | 51,44 | 47,47 | 346,65
+MC -8,97 -13,81 | -27,02 | +74,41 | -7,13 | +6,03 | -19,15 | +3,26 | -35,77 | -28,15

2017/2018 84,6 50,1 28,8 21,6 51,7 32,8 9,3 48,0 94,9 421,8
1896-2001 | 30,37 44,71 | 38,02 | 28,69 | 23,83 | 37,67 | 44,45 | 51,44 | 47,47 | 346,65

+MC +54,23 | +5,39 | -9,22 -7,09 | 422,87 | -4,87 | -35,15 | -3,44 | +47,43 | +75,15
+MC-pa3iuka crpsiMo MHOTOTOJMIIHUTE CTOWHOCTH

MopdosornyHa XapakTepUCTHKA

Ha d¢ur. 1 ca mnpencraBeHH pe3y/iTaTUTe OT H3BbPIICHATA
Mop(dooruuHa OmeHKa Ha MPOYYBAHUTE OOPA3IM OT JUB €THO3BPHECT
JIMEII.

[Ipoyuenure 46 oOpa3iy ce XxapakTepu3upar Chc cTelnena popma
Ha po3erkata (>70°) (¢ur.1). TTomoxkenuero Ha (IArOBUAT JIUCT MPH 4 OT
obpasiute e < 45°, a ipu 3 e mexay 46-90°. Tpumecer u neBeT HOMEpa
uMmar ot 91 go 135 rpanyca nakioHn. IIpu Bcuuku o0pas3iy € yCTaHOBEHO
HaJIMYWe Ha JIUTYJIa, MAThK pa3Mep Ha YITUYKUTE U OBJIACSIBAHE HA JIMCTHATA
nerypa. ®opmara Ha kjaca e nmupamuaainHa, kato npu 30 ot oOpasuure
JUTICBA OKOCMSsiBaHe. JleBeTHaeceT oT 00pa3uTe ca ChC CIaMEHO KBIITH
KJIaCOBE, CIMHAJICCET C YEPBEH, a MPH IIECTHAIECET YSPEH BbPXY YePBEH
(doH. 3BPHOTO € YepPBEHO ChC cIuiecHara ¢opma (6a 8), CHITHO CITICCKaHO
OTCTPaHU U C JIOCTa TSCHA, HO JABJIOOKO BpsizaHa Opasjga Ha KOpeMHAaTa
ctpana (dur. 1).

®wur.1 Mopdomnoruuna orneHka Ha oOpa3iu AUB eaHO3bpHECT aumer] (7.
boeoticum Boiss.)

buojornyHa xapakrepucTuka

Ha tabnuma 3 ca mpeacTtaBeHH pe3yiaTaTH OT MPOTHYAHETO Ha
OTIENHUTE MEXKIy(]pa3sHH MepHoau MpH NPOyYBaHWUTE O0Opasly [IUB
€HO3bPHECT JINMELL.

[TonukBaneTo € (aza, KOATO 3aMoyBa C MOsIBaTa Ha KOJICOIITHIIA.
HpOl[’bJDKI/ITeJIHOCTTa Ha ITIOHHUKBAHCTO 3aBUCH OT C’I)I[’bp)KaHI/ICTO Ha
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Biara B moymata. OOpa3iuTe MOHUKBAT cpenHo 3a 22 aau. Camo mpu
net ot u3nutBanuTe obpasiu BOE0390, B6E0392, B6E0407, B6E0418B
u B6E0421 mnepuoasT € mo-apabr. CpeaHara NPOIBIKHUTETHOCT Ha
Mexaypasaus nepuos nonukBane-opatene e 44,40 nuu. Toil nmpoTtuya 3a
32 muu nipu o6pazent BOE0404C u no 64,50 nau mpu B6E0390 (Tabnmma
3). bparene-Bperenene e MexaydazeH Mepuoi, KOMTO € OT peliaBailo
3HaueHne 3a (opmupaHe Ha go0uBa. ETanmnrte Ha OHTOTCHETHYHOTO
pa3BuTHE, Mpe3 KOoUTo ce (opMHUpaT AbJDKMHATA Ha Kilaca U Oposi Ha
KJIacueTaTa B KJac, IpOTHYaT B Kpas Ha OpaTeHETO W HAYaJlo Ha BpETEHE.
[Ipe3 mepuoga Ha mTpoydBaHE cpeaHATa MPOIBHKUTEIIHOCT Ha TO3HU
Mexaydaszen nepuos Bapupa ot 81,50 qau 3a B6E0401 B mo 109 nxu 3a
B6E0404 C (Tabnua 3).

Tabmuma 3. [TpoabmkuTeTHOCT Ha MeX Ty (ha3HU epuoau 1pu 46 oOpasiu
nuB eHo3bpHecT Jiumell (1. boeoticum Boiss.), cpenno 3a nepuoaa 2016-
2018 .

Homep Ha bpoit aum

opasert cn | mb | BB | BU | WA | 1-M3 | M3-B3 | B3-1m3 | ;1B
B6E0378 21,5 49 90 28 3,5 10,5 11 18 146,5
B6E0379 21,5 | 45,5 89,5 30,5 4,5 13,5 10,5 15 145
B6E0380 22 47 89 24,5 4,5 14 11 18 142
B6E0381 22 47 96,5 19,5 5,5 13 10,5 17 143,5
B6E0382 22 41 101 21 4 11,5 11 18 143,5
B6E0383 22 41 99,5 22,5 5 18 9,5 14 143,5
B6E0384 22 41 99,5 22 7 12 10,5 17 143
B6E0385 22 41 103,5 17 6,5 13 8,5 18 142
B6E0386 22 41 95 27 4,5 14,5 10,5 18,5 143,5
B6E0387 22,5 | 40,5 91,5 29 6 14,5 10,5 18 142
B6E0388 21,5 | 41,5 105 20,5 4 13 8 17,5 146,5
B6E0389 22,5 41 99,5 25 5,5 10,5 10,5 19 146,5
B6E0390 24.5 64,5 90 27,5 3 19,5 8,5 18 145
B6E0391 21,5 41 99,5 21,5 3,5 16 7,5 18 143
B6E0392 27 62,5 98 20 3 13 10,5 18 144,5
B6E0397 22 45,5 101 18 3,5 12,5 10,5 18 145,5
B6E0398 22 44 98,5 23 3 16,5 7,5 16,5 146,5
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B6E0399 22 | 405 | 985 | 26 | 55| 13 8 16,5 | 1455
B6E0400 22 | 445 | 95 | 23 | 55| 145 7 16 145,5
B6E0401A 22 | 445 975 | 235 | 45| o 10,5 18 146
B6E0401B 2 | 445 [ 975 | 215 | 3 | 175 | 85 19 144
B6E0402A 22 | 445 | 935 | 25 | 3 | 155 | 105 17 143,5
B6E0402B 22 | 565 | 81,5 | 31 |35 19 8 14,5 145
B6E0404A 2 | 41 o915 25 | 5 18 | 105 17 138
B6E0404B 2 | 365|105 | 19 | 5 | 155] 105 17 140,5
B6E0404C 22 | 320 | 109 | 255 | 7 | 105 8 16 147
B6E0405 22 | 445 | 94 | 28 [ 75| 65 | 105 17 147
B6E0406 25| 44 [ 100 | 22 | 5 9 10,5 17 147
B6E0407 25 | 395 | 105 | 195 | 45| 10 | 105 | 165 147
B6E0409 22 | 445 | 1005 | 225 | 5 13 | 105 | 135 147
B6E0410 225 | 48 [ 965 | 23 |35 | 11,5 | 105 | 175 | 1475
B6E0411 215 | 45 | 100 | 20 | 3 18 9,5 17 145
B6E0412A 225 | 465 | 96 | 195 | 45 | 195 | 105 14 143
B6E0412B 25445 97 | 23 | 7| 65 11 18 145
B6E0413 22 | 495 | 955 | 215 | 7 9 10,5 | 17,5 147
B6E0414 215 | 41 | 985 | 255 | 35| 13 | 105 | 175 145
B6E0415 2 | 435 [101,5] 22 45| 95 | 105 17 147,5
B6E0417 22 | 385 | 104 | 165 | 3 16 | 105 | 165 | 1435
B6E0418A 22 | 405 | 975 | 30 |45 | 75 18 14 149
B6E0418B 25 | 43 [1015] 195 | 55| o9 10,5 17 147
B6E0419 2 | 485 | 94 | 21 | 4 13 | 105 18 144
B6E0420 22 | 435 | 955 | 21 | 45| 16 | 105 17 140,5
B6E0421 25 | 485 | 96 | 195 | 55 | 16 8 12 147
B6E0422 2 | 46 [101,5] 195 | 55| 19 8 9 147,5
B6E0423 21,5 | 44 | 935 | 285 | 55| 95 | 105 | 175 146
B6E0004 25 | 41 92 | 32 | 7] 95 | 105 19 146
Mean 22,36 | 44,40 | 97,29 | 2326 | 4,75 | 1324 | 10 | 16,74 | 1449
i/}‘;f“or of 1016 | 084 | 076 | 057|019 052 | 025 | 028 | 033
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Std. Deviation | 1,11 | 5,66 | 512 | 3.87 [ 129 | 3,55 | 1,68 | 1,92 | 223
Variance 124 | 32,08 [2625| 15 | 1,68 126 | 2.8 | 3.69 | 496
Minimum 21,5 [ 32,00 | 815 | 165 | 3 | 65 7 9 138
Maximum 27 | 6450 109 [ 32 | 75| 195 18 19 149
CV.% 498 | 12,76 | 527 | 16,65 | 40 | 26,81 | 16,83 | 1147 | 1,54

C-Il-cenrba-nmonnkBane, II-b- nonukBane-OpareHe, b-B-Oparene-Bperenene, B-U-
BpereHeHe-u3kiacsBane, M-11- n3knacsasane-upprex, [-M3-ipdrex-miuedna 3pesnocr,
M3-B3-mneuHa 3penocT-BocbuHa 3penoctT, B3-I13-BockuHa 3penocT-mbiHa 3penocT,
JBII- IwmkuHa Ha BereTaryoHeH nepuon (oT 1 sHyapw 10 Kpal Ha H3KIacsBaHe),
CV,%-BapuaiioHeH KOCQHUIIUEHT

BpereneneTo HacThIBa C IMOsSiBaTa Ha MBPBOTO KOJITHO BBPXY
LHEHTpaTHUAT Opar. Mexayda3HusST NepHoj BpeTeHEHe-U3KIacsBaHe
HacTblBa OT 16 1o 32 nuu. @enodaszara usknacsBaHe-Ub(TEK € Haii-
KpaTka U € C NPOXBIDKHTETHOCT MUHUMYM 3 u MakcumyMm 7,50 nHuU
(Tabmuma 3).

Lbdex-mieuna 3psuioct € Mex 1y ha3eH nepuo1, KOWTo € KpUTHYCH
o oTHomeHne Ha nobusa. [Ipe3 Ta3u (aza ce ochIIeCTBsIBA HAIMBAHETO
Ha 3bPHOTO U MpOsiBaTa Ha MPOJYKTUBHUSA NMoTeHUnal. Pa3aTa HACThHIIBA
cpenno 3a 13,24 ngum, kato mpu oOpazen; 3a B6E0390 mpotuua cpenno
3a 19,50 guu. MexnaydasHus mnepuox MIJEYHa-BOChYHA 3PSJIOCT €
MPOBIDKEHHE Ha MTPEIX0AHATA IO OTHOIICHUE KPUTUYHOCTTA Ha TIEPUOIA.
Tosu nepuoa npotrua cpeaHo 3a okono 10 nuu (Tabnuna 3).

Bocbuna-mreiiHa 3pstocT € asa, MpH KOsITO CEMEeHaTa HaBITN3aT BbB
¢azata 3a npubupane. Ts npotuua cpeaHo 3a 16,74 auu. [IpmkunaTa Ha
BEreTAIMOHHUAT MTEPUOJT U3YKCIICHA OT | sTHyapu 10 U3KJIacsiBaHE BapHupa
ot 138 10 149 nuu. Haii-panHo3psin e oopazert BOE0404A, a ¢ Hali-1babr
BeretanmoHeH nepuoy € oopazenr BOE0418A (Tabnuma 3).

AFQOHOMI/I‘IECK& XApPaKTEPUCTUKA
Ha Ta6J'II/II_Ia 4 ca MNpEACTaBCHU CPCAHU NAHHU OT 6I/IOMeTpI/I‘-IHI/ITe

aHaM3U Ha aHAIM3HPAHWTE ITIOKA3aTelH KAaKTO M TapaMeTpuTe Ha
OCHOBHMUTE JIECKPUIITUBHU XapaKTEPUCTUKU: CpPEJHA apUTMETHYHA
croiiHocT (Mean), rpemika Ha cpejJHaTa apuTMETHYHa cToWHOCT (Std.
Error of Mean), cpeano kBaapatHo otkioHeHue (Std. Deviation),
mucniepcust (Variance), MuHUManHa cToHOCT (Minimum), MakcuMaaHa
croiiHocT (Maximum), u koedunueHt Ha Bapupane (CV,%) oOmo 3a
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BCUYKHU 00pa3iu. CTOMHOCTHTE Ha BapHALIMOHHUS KOS(DUILIMEHT ce IBUXKAT
Mexay 5,32% u 30,25%. AHanu3bT TOKa3Ba, Y€ OTHOCUTEIHO Hai-
BapuaOwMIIeH € mokazaresst g00uB 3bpHO oT 1 m? (CV=30,25%), cineaan
ot Opoii kimacose ot 1 m? (CV=19,38%), Terno Ha KJacoBe OT pacTCHUE
(CV=17,22%), termo Ha mneHtpaieH kimac (CV=18,92%) u Tterno Ha
3ppHaTa oT 1eHTpaieH kiac (CV=14,93%). CtoliHOCTHUTE MOTBBHPIK/1aBAT,
4e Te3M MOoKa3aTeNu ca MOo-MOJATINBU Ha U3MEHEHHE MOJl IeHCTBUETO Ha
pasmuuan paxkropu. OTHOCUTETHO Hail-c1ab0 BapraOMIIeH € OKa3aTelsT
BHUcounHa Ha pacTeHuero (CV=5,32%), cinensan ot Opoii kiiacuera B KJiac
(CV=15,41%).

3a yCTaHOBSIBaHE Ha JIOCTOBEPHOCTTA HA PA3IUKUTE MEXAY CPETHUST
CTaHJIapPT OT OIUTA M U3CJICIBAHUTE 00OPA3IIH [TO OTHOIIICHUE HATIPOYIBAHUTE
CTOIAHCKU MPU3HAIM € U3MO0JI3BaH eIHO(GAKTOPEH TUCIIEPCUOHEH aHAIN3
(JImpancku, 1988). HuBara Ha crarnyecka 3Ha4MMOCT IIPU JUCTIEPCUOHHMUS
aHau3 ca u3urcieHu npu BepoatHocT p<0,05,p<0,01 up=<0,1. PesynraTute
OT NIPWJIOKEHUAT aHAJIN3 ca MIPEJICTaBEHU Ha Tabnnna 4.

Bpoii kiaacoBe Ha 1 m? (6poii)

AHanmu3bT Ha pe3yNTaTHTE II0Ka3Ba, 4Ye CpeAHus Opoil Ha
NpOJIYKTUBHHUTE KjacoBe Ha 1 m? mpu npoyueHute 46 obpasim ¢ 812,62.
OcemHaieceT oOpaserna ca ¢ 10Ka3aHo MO-BUCOKU CTOMHOCTH OT CPEIHUST
cranapt B onuta. [Ipu ocem 0Opasiiy € B rpaHUIIUTE HA CPETHUSI CTAaHIapT
or omuta (B6E0385, B6E0397, B6E0400, B6E0401A, B6E0404B,
B6E0409, B6E0420 u B6E0423) (Tabnuma 4).

Bucoyuna Ha pacrenuero (cm)

[TokazarensaT BUcCOYMHA Ha pacteHuero Bapupa or 140,60 mo
176,90 cm, mpu cpeaHa CTOMHOCT 3a cranpapra oT 162,20 cm. Haii-
BUCOKOCTHOIEeHM ca B6E0387, B6E0410, B6E0421 u BO6E0386,
MpeBUIIABaIll CTaHAapTa cboTBEeTHO ¢ 14,7 cm, 12,50 cm, 11,43 cm u
10,20 cm. OOpa3mnuTe ¢ J0Ka3aHO MO-HHUCKa BHCOYMHA Ha PACTEHHUETO
cberaBisBar 21,74% ot oOmus Opoii Ha mpoydBaHUTE 00pa3iy. B rpynara
Ha Hal-HUCKO cThONeHUTE ce oTHacaT: B6E0379 (140,6 cm), B6E0378
(141 cm), B6E0380 (143,8 cm) 1 B6E0388 (148,7 cm) (Tabnuma 4).

JIbJuKHHA HA KJaca ¢ OCHJIF (cm)
Cpennara CTOMHOCT Ha IMoKa3aTelss IbJDKMHA Ha Kilaca ¢ OCHIIU €
18,58 cm. /JIBazmecer oOpasena ca ¢ MO-BUCOKM CTOMHOCTH OT CPEIHUST
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CTaHJapT B OMHTA IO TO3MW TOKAa3aTel, HO CaMoO TP JECET pa3liuKaTa ¢
CTAaTUCTUYECKH J0Ka3aHa Mpu HUBa Ha 3HauuMocT p<0.05, p<0.01 u p<0.1
(Tabmuma 9).

JAb/kuHa Ha Kiaaca 6e3 ocuiu (cm)

[TokazaTensT IbKMHA Ha Kjiaca 0€3 OCUIIUTE MPU MPOyUYBAHUTE
obpasmum Bapupa ot 10,00 1o 15,05 cm, npu cpeHa CTOMHOCT 3a CTaHIapTa
or 11,81 cm. C mokazano Hau-geibI Knac ca B6E0404C u B6E0418A
(TpeBUIIaBaIIM CTaHIapTa ChbOTBETHO € 3,23 1 2,54 cm). O6pa3iuTe ¢ 1mo-
KbC KJIac ChCTaBisBatT 56,52% (26 Op.) oT obmus Opoil Ha MpOyYBaHUTE
o0pa3iy HO caMoO TpH JIBa OT TAX MMa yCTaHOBEHH JIOKA3aHU DPA3JIUKH
(Tabnuua 4).

Bpoii kiacyera B neHTpaJsieH kiaac (op.)

AHaIM3BT HA pe3yNTaTHTE II0Ka3Ba, Y€ CpeaHUsIT Opoil Ha
KJlacueTaTa B LeHTpayneH kiac € 34,93. Iler Homepa ca ¢ JOKa3aHO MO-
BUCOKU CTOMHOCTH OT TE€3U Ha CpeAHMST cTaHiapT B onura- B6E0386
(37,4 6p.), B6E0387 (37,5 6p.), B6EO401A (38,1 6p.), BOE0O412A (40,1
op.) u B6EO418A (37,19 6p.) (Tabnuua 4).

Bpoii 3bpHa oT neHTpaJsen kiaac (0p.)

Cpenuusar Opoii 3bpHa OT LeHTpasieH kiac € 45,99 Op. JIBaaecer
U eauH oOpasena mnpeBumaBaT craHjaapra. [Ipu meTtHajgeceT OT TAX
pa3UKUTE ca JO0Ka3aHHW, KaTo MPH IMeT YCTAHOBEHWTE PA3JIUKH ca Haii-
Bucoku - B6E0390 (54,2 6p.), B6E0389 (52,83 0p.), B6E0378 (52,63 6p.),
B6E0418A (52,46 6p.) u B6E0405 (52,33 6p.) mpeBuIIaBaiy cTaHaapTa ¢
8,21 6p., 6,44 6p., 6,64 Op., 6,47 6p. u 6,34 6p. (Tabnuma 4).

TerJio Ha HeHTPaAJIeH KJac (g)

CpenHoTo Tersyio Ha 1eHTpaieH kiac e 1,19 g. JIBagecer u uetupu
OT 0o0pa3muTe ca C MO-TeXBK KIac, HO CaMO INPH TPUHAAECET OT TAX
pPa3IMKUTE Ca CTATUCTUYECKU JOKa3aHW IMPU HUBO Ha CTAaTHCTUYECKa
3Haunmoct p<0,05, p<0,01 u p<0,1. Tpunanecer ca 0Opa3UTE C JOKA3aHO
MO-HUCKO TerJIo0 Ha kiaca. C Hall-TeXXbK LIEHTpaJIeH KJlac ce XapaKTepu3upa
obpazerrbT BOE0389 (1,61 g) (Tabnuma 4).

TerJio Ha 3bpHA B HEeHTPaJIeH KJac (g)
[ToxazarensT Terjgo Ha 3bpHA B LIEHTpalieH kiac Bapupa ot 0,44
no 0,78 g, nmpu cpeana croiHocT 3a cranaapra ot 0,61 g. C mokazaHo
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Hal-ToJIeMH TerJia Ha 3bpHaTa B HeHTpatHusT ki1ac ca B6E0390 (0,75 g),
B6E0401A (0,76 g), B6E0405 (0,78 g), u B6E0386 (0,78 g). Obpazuute
C JIOKa3aHO TMO-MaJKO TErJIo Ha 3bpHaTa cheTaBisaBaT 17,39% (8 Op.) ot
obmwst Opoii Ha mpoyuBaHuTe 0Opasuu (Tabnuma 4).

Maca na 1000 cemena (g)

Cpennara maca Ha 1000 cemena e 21,34 g. OcemHageceT OT
o0Opa3iuTe MPEeBUIIABAT CTaHAapTa MO TO3M nokazaTell. C Hali-epo 3bPHO
ce xapakrepusupar oopasuure B6E0405 (26,87 g), B6E0402B (26,31 g),
B6E0389 (24,30 g) u B6E0386 (24,06 g) (Tabmuna 4).

Jo6uB 3bpHO oT 1 m? (g)

[MoxkazaTensaT 1o6uB 36pHO OT 1 m? Bapupa ot 70,50 10 243,83 g, ipu
cpenHa CTOMHOCT 3a cranmgapta ot 131,99 g. JlokasaHo Haii-BUCOK 100UB
3ppHO 0T 1 m? e monmydeHo ot obpasuute B6E0390 (243,83 g), B6E0391
(232,5 g) u B6E0382 (217,5 g). Obpasuure ¢ A0Ka3aHO HAl-HUCHK 100UB
cberaBinsBar 54,35% (25 Op.) ot oburust Opoii Ha MPOYUYBAHUTE OOPA3IH
(Tabmuna 4).

3AKJIIOYEHUE

YcTaHOBEHO €, ue 3a MepUoABbT Ha MPOYyYBaHE OTHOCUTETHO HaM-
BapuaOWIIeH MMOKa3aTell MPH NPOYyYBAaHUTE 00pa3ly TUB €AHOIBPHECTHAT
JauMer| € T0OMB 3bpHO OT 1 m2, ciienBaH ot Opoli KiacoBe oT 1 m?%, Tero
Ha KJIaCOBE OT pacTeHHe, TErI0 Ha IIEHTPAJIEH KJIaC U TerIO Ha 3bpPHAaTa OT
IIEHTpAaJIeH KJ1ac.

B pesynrar Ha IBYTOAMIIHOTO MPOYYBAaHE KaTO Hal-NIEePCIIEKTUBHA
(dbopMH ce OTKpOsIBAT:

e QOOpasimm c¢ nomepa: B6E0379, B6E0378, B6E0380
XapaKTepU3HpaIH ce C Hal-HUCKO CTHOJIO;

e (CHaii-BUCOKa IPOIyKTHBHA OPaTUMOCT C€ XapaKTepU3UpaT
B6E0405, B6E0402B, B6E0417,;

e C Haii-rosmsMm Opoil kjacyeTa B LIEHTpaJeH KJac W Haii-
meabeT Kinac ca: BOE0O386 u BOEO401A;

e Oobpasmure B6E0386, B6E0405, B6E0418A u B6E0390
Ce OTJINYABAT C Hal-TOJISIMO TETJI0 Ha 3bpPHA OT LEHTPaJICH
- KJIac U Hal-eApo 3bpHO (Maca Ha 1000 3bpHA);



2

e (C wHall-BUCOK HOoOMBEH TIoTeHIHMas oOoT 1 m? ce

xapaktepusupatr B6E0390, B6E0391, B6E0382;

e Oo0pasmu ¢ Homepa: B6E0404A, B6E0385 u B6E0387 ce
XapaKTepu3nupaT KaTo Hail-paHO3peu.

Cop3nanena e 6a3a maHHM ¢ MOp(QoJorHYHA M arpoOHOJIOTHYHA
OLIEHKAa Ha TPOyYBaHUTE O0Opa3lM, KOATO Ie Obae ChbXpaHEHA B
Hanmonanxara ren0anka.
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Ta6n1/1ua 4, CpC,Z[HI/I CTOMHOCTH Ha MPOYUYBAHUTC CTOIIAHCKU IMOKA3aTCIIN

ripu 46 oOpasuu enHo3bpHECT Jumetl, (2016-2018)

Bpoii Bucounna HBH:;"Ha ﬁznézg: Bpoit Bpoit Terno na 3:;222:; Macara TloGus
Homep Ha KJIacOBE Ha Ha pacTe- Kiacyera 3bpHA B LEHTpAlICH Ha 1000 5
obpasert 1m?, HHUETO, Knaca ¢ bes B KJIac, KJjac , KJac, HeHTpaICH cemeHa, or 1 m?,
6p. om OCHJIH, ocuimTe, 6p. 6p. e KJac, o g
cm cm g
St 812,62 162,20 18,58 11,81 34,93 45,99 1,19 0,61 21,34 131,99
B6E0378 413,6--- 141--- 19,55 12,05 36,50 52,63+++ 1,40+++ 0,65 17,89--- 141,50
B6E0379 492,8--- 140,6--- 17,90 11,80 33,70 45,17 1,14 0,46--- 20,55-- 172+++
B6E0380 960,7+++ 143,8--- 17,95 11,70 33,40 47,42 1,19 0,65 19,76--- 103,17---
B6E0381 710,2--- 158,70 18,95 11,65 34,60 47,08 1,07- 0,51- 18,30--- 112,17--
B6E0382 768,9--- 161,70 19,50 12,35 33,80 33,25--- 0,89--- 0,54 22,74+++ | 217,5+++
B6E0383 845,7+++ 156,20 17,80 11,00 33,90 45,67 0,86--- 0,47-- 19,19--- 174+++
B6E0384 850,9+++ 166,70 17,3- 11,55 35,50 50,67+++ 1,07- 0,74++ 21,80 100---
B6E0385 814,45 160,70 17,70 11,15 35,30 49,58+++ 1,21 0,62 19,89--- 173+++
B6E0386 861,5+++ 172,4+++ 17,95 12,10 37,4+ 50,33+++ 1,42+++ 0,78+++ 24,06+++ 184+++
B6E0387 914,6--- 176,9+++ 17-- 11,35 37,5+ S51,17+++ 1,28 0,70+ 21,86+ 164+++
B6E0388 620,77--- 148,7--- 16,6-- 11,00 36,00 51,75+++ 1,23 0,65 20,88 123,83
B6E0389 937,42+++ 163,50 16,2--- 11,45 36,30 52,83+++ 1,61+++ 0,56 24,30+++ 107,33---
B6E0390 846,6+++ 169+ 19,20 12,85 36,60 54,2+++ 1,45+++ 0,75+++ 22,15++ 243,83+++
B6E0391 995,87+++ 152,1-- 17,60 10,90 34,00 46,65 1,08- 0,58 21,32 232,5+++
B6E0392 714,8--- 162,00 17,1- 11,30 35,70 42,75--- 1,00--- 0,53 18,27--- 70,5---
B6E0397 825,73 157,40 16,9-- 11,00 35,20 50,22+++ 1,24 0,68 17--- 111,67--
B6E0398 868,83 +++ 155,1- 17,2- 10,25- 34,40 37,68--- 1,14 0,60 22,07++ 110,17---
B6E0399 723,53--- 155,4- 17,2- 11,10 31,80-- 32,53--- 0,66--- 0,44--- 19,93--- 130,83
B6E0400 825,88 171,4++ 18,90 11,20 35,20 45,72 1,11 0,56 20,65-- 116,67-
B6E0401A 798,38 152,8-- 19,25 12,50 38,1++ 42,83--- 1,3+ 0,76+++ 20,95 184,83+++
B6E0401B 642,08--- 159,90 17,70 12,00 35,80 44,02- 1,37+++ 0,60 22,92+++ 148,67++
B6E0402A 758,35--- 164,90 18,20 11,70 36,30 45,22 0,84--- 0,49-- 18,83--- 146,33+
B6E0402B 1140,93+++ 166,60 21,4+++ 13,30 35,00 46,12 1,50+++ 0,68 26,31+++ 85---
B6E0404A 614,58--- 168,5+ 21,1+++ 13,00 35,80 45,53 1,34++ 0,66 23,43+++ 115--
B6E0404B 823,87 170,8++ 20,9+++ 12,45 35,10 45,93 1,29 0,60 22,84+++ 100,5---
B6E0404C 1034,97+++ 169,9+ 20+ 15,05+++ 34,20 47,50 1,40+++ 0,60 23,62+++ 115--
B6E0405 1154,53+++ 163,60 20,1+ 11,90 32,80 52,33+++ 1,44+++ 0,78+++ 26,87+++ 78---
B6E0406 927,2+++ 162,10 18,90 10,85 33,90 44,43 1,24 0,54 21,38 107---
B6E0407 990,77+++ 160,90 18,55 10,95 34,60 40,83--- 1,21 0,50- 17,87--- 79,67---
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B6E0409 820,02 166,20 17,70 10- 34,70 4547 0,90--- 0,55 19,82--- 104,83
B6E0410 781,35 1747+ | 2044++ 12,90 35,80 41,35 1,18 0,45--- 21,02 132,00
B6E0411 760,2--- 166,40 16,93-- 11,10 32,80 43,93- 1,18 0,56 20,63-- 113,33--
B6E0412A 661,58--- 162,80 19,01 12,27 40,14+++ | 49,68+++ 1,09 0,57 18,06 113,67~
B6E0412B 537,5--- 146,6--- 17.43 1091 36,05 41,83 1,09 0,56 20,08-- 85,5---
B6E0413 669,77--- 171,8++ 19,41 10,68 28,6-- 33,28--- 0,73--- 0,47-- 19,95 125,00
B6E0414 666,58--- 160,73 18,40 10,79 33,23 4543 1,07- 0,61 19,68--- 109,56---
B6E0415 750,65--- 160,23 17,82 10,74 33,83 38,91--- 0,96--- 0,52- 21,43 116,63-
B6E0417 1147,17+++ 155,63- 1832 10,87 33,50 46,33 1,12 0,58 22,08++ 80,39---
B6EO418A | 961,57+++ 162,54 18,44 1436++ | 37,19+ | 5246+++ 1,37++ 0,72++ 23.61+++ | 108,57---
B6E0418B | 973.83+++ 163,32 18,89 12,71 35,99 45,70 127 0,57 22,14++ 105,11---
B6E0419 744,11 170,63++ 20,04+ 13,10 35,82 48,72++ 1,36++ 0,67 23,18+++ 113--
B6E0420 805,80 166,80 20,07+ 13,18 36,09 48,98 +++ 127 0,64 20,77- 134,63
B6E0421 692,68--- 173,63+++ | 19,92+ 12,95 36,11 50,09+++ | 1,53+++ 0,74++ 22,08++ | 174,95+++
B6E0422 849,58+++ 166,66 20,3++ 12,44 324- 44,23- 125 0,59 21,16 182,45+++
B6E0423 805,60 172,08++ 17,78 11,22 34,02 43,73 1,02-- 0,61 22,03++ | 150,33++
B6E0004 857,45+++ 167,07 18,92 11,22 31,95-- 44,64 121 0,68 21,70 130,50
LSD 5% 16,40 6,01 1,17 1,52 2,13 1,62 0,11 0,08 0,50 12,11
LSD 1% 21,65 7,94 1,54 2,00 2,81 2,14 0,14 0,11 0,66 15,99
LSD 0,1% 27,81 10,20 1,98 2,57 3,61 2,75 0,18 0,14 0,85 20,54
Mean

812,62 162,20 18,58 11,81 34,93 45,99 1,19 0,61 21,34 131,99
Std, Error
of Mean 22,97 1,26 0,18 0,15 0,28 0,73 0,03 0,01 0,30 5,82
g:"/ia tion 157,45 8,62 127 1,03 1,89 5,01 0,20 0,09 2,09 39,92
Variance 24791,72 74,34 1,61 1,07 3,58 25,13 0,04 0,01 436 1593,75
Minimum 413,60 140,60 16,20 10,00 28,60 32,53 0,66 0,44 17,00 70,50
Maximum 1154,53 176,90 21,40 15,05 40,10 54,20 1,61 0,78 26,87 243,83
CV.% 19,38 532 6,82 8,74 541 10,90 17,22 14,93 9,79 30,25

Craructiyecka 3HaUUMOCT Ha PAa3IHKUTE CIOPSIMO CPEAHHAT CTAHAAPT OT OMMTA:,F,- JOKa3aHa

pazmuka npu p<0,05, ++,-- nokazana paznuka npu p<0,01,+++,--- rokazana paziuka rnpu p<0,001
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PE3IOME

OT rneaHa ToYKa Ha ENMMIAEMMOJIOTHATA U 3]paBHaTa 0OE30MacHOCT 3a
KOHCYyMaTopa ABY4YepyMYeCcTUTEe MEKOTENU (MUIM U CTPHUIIM) Hal-4ecTo
Ce Pa3riIekAaT KaTo MOPCKU XUAPOOHUOHTH C MOBUILEH OMIIOTHYEH PHUCK.
[IpuunHaTa 3a ToBa € TeXHus crenupruyeH HaYuH Ha QUITHPHO XpaHEHE,
IIPY KOWTO B OpraHu3Ma UM 4eCTO C€ HaTpyNBaT 3HAUMTEIHU KOJINYECTBA
OuonoruyHu 3ambpcutenu (Oakrepuu, BUpYycH, OHOTOKCcHHHU). BbB
Bpb3Ka C TOBAa B €BPOIEHCKOTO 3aKOHOJATEJICTBO Ca BBBEACHH CTPOTHU
XUTMEHHU W3MCKBAHUS MPH OTIVIEKTAHETO, IPEYUCTBAHETO, TpaHchepa u
TOIJIMHHATa 00paboTKa Ha )KUBU JIBYYEPYITUECTH MEKOTEIH B TEPUTOPUUTE
Ha JbpxkaBure uwieHkd B EC. BaxHO MSCTO cpen Te3u H3MCKBaHUS
3aeMaT pa3nopeaOuTe OTHOCHO TPEYHCTBAHETO HA MOJIOCKHTE B
MIPEUMCTBATEIIHUTE LICHTPOBE U B TpaH(epHuTe 30HU. M3sicHeHa e TaxHaTa
POJIst 32 peayLupaHe U eTMMUHUPaHe Ha OMIIOTHYHOTO 3aMbpPCSBAHE C 11T
MOCTUraHEe Ha YCTAaHOBEHUTE MUKPOOMOJIOTUYHHU KpUTEPUH B PermameHt
(EO) Ne2073/2005. Pasrnenanu ca u HAYMHUTE 32 TOIUIMHHO TPETHUpaHEe
Ha KUBUTE JIBy4EepyHUECTH MEKOTEIH, KOUTO HE ca MPEMUHAIIN TIEpUOJT Ha
NpeYrCcTBaHEe WU TpaHchep upe3 HAKOM OT perjiaMeHTUPAHUTE METOJIH:
CTepUIM3aIUsl B XEPMETUYECKU 3aTBOPEHHU CHJOBE WM YpPE3 TOIUIMHHO
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TpeTupaHe (BB Bpsillla BOJIa, BApEHE UM Ha BOJIHA I1apa) MPH ONpeesieHa
Temnepatypa u Bpeme. O0chieHa € Heo0XOAMMOCTTa OT BBBEXKAAHE Ha
npoueaypu ocHoBanu Ha npuHiunure Ha HACCP 3a Bepudukanus Ha
TOTUTMHHUTE PEKUMH.

KntouoBn  mymu:  JByuyepymyecTH MOJIIOCKH, OHOJOTHYEH PHCK,
IIPEYNCTBAHE, TOIJIMHHO TPETHPAHE.

ABSTRACT

Intermsofepidemiology and health safety for the consumer, bivalve mollusks
(mussels and oysters) are most often considered sea hydrobionts with high
biological risk. The reason for this is their specific filter feeding, in which
their body accumulates significant amounts of biological contaminants
(bacteria, viruses, biotoxins). In this context, European legislation laying
down strict hygiene requirements for cultivation, collecting, purification,
transfer and heat treatment of live bivalve molluscs in the EU Member
States. The rules on purification of molluscs in treatment centers and
in transfer zones occupy an important place among these requirements.
Their role in reducing and eliminating biological pollution in order to
microbiological criteria laying down by Regulation (EC) Ne2073/2005 has
been clarified. The methods for heat treatment of live bivalve molluscs,
that have not undergone a period of purification or transfer by some of
the regulated methods, are also considered: sterilization in hermetically
sealed containers or by heat treatment (in boiling water, boiling or steam)
at a certain temperature and time. The need to introduce procedures based
on HACCP for verification of thermal regimes was discussed. Under
discussion is the need to introduce procedures based on HACCP principles
to verify heat conditions.

Keywords: bivalve mollusks, biological risk, purification, heat treatment

JIBydepyIryecTuTe MEKOTETH ca IIeHEH OWOJOTHYCH pecypc
nmpu go0WBa Ha HEpUOHM XUJAPOOHMOHTH B cBeTOBeH Mamiad. [lopamm
IIBJIHOIICHCHHSIT CH XPAHUTEJICH, MUHEPAJICH M BUTAMUHCH CHCTaB TE Ca
B OCHOBATa Ha Pa3JIUYHU JUCTH B 00JIACTTa HA 3PABOCIIOBHOTO XpaHECHE.
JIByuepyIraecTuTe MEKOTEIH ca XUIPOOHOHTH ¢ (GUATHPHO XpaHCHE, IPU
KOETO B OpraHu3Ma MM MOJXE Jla C€ HATPYINaT pa3IuvyHh OHWOJOTHYHU
U XUMHYECKH 3aMbBPCUTENH, Ch3JaBallll OIpPEICICH 31PaBeH PHUCK 3a
norpedutenuTe. BbB Bpb3Ka C TOBa B €BPONEHCKOTO 3aKOHOJIATEIICTBO
ca BBBEACHH CHECNU(DUYHU XWTHEHHU TPaBWIA IPH TPOU3BOIACTBOTO
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M TYyCKaHETO Ha Tas3apa Ha JKUBU JBYYEpPYyHMUEeCTH MEKOTEIH.
Pernamentupanure MeTOaM M TOIJIMHHU pexuMHU B riasa I, paszgen VII
ot npunokeHue 11 keM Permament Ne 853/2004 (4) 3a 06paboTKa Ha )KUBU
IBYYepyMmYeCTd MEKOTEIH OT MPOU3BOICTBEHU 30HH — Kitac B u C, kouto
He ca OWIM TOJIOKEHM Ha NMPEUYHCTBAHE WU MOBTOPHO IOJaraHe, ca
JI0Ka3aJii CBOSITa €(PEKTUBHOCT 32 YCIEUTHO 00€3BpeXk/1aHe HAa MOJIFOCKUTE
ot OuonornyHu kKoHTamuHaHTU. CbriacHo Permament Ne 2019/627 (2)
KOMIIETEHHHSIT OpraH OIpeeNsi MECTOINOJIOKEHHETO U TPAHHIUTE Ha
knacuduiupanuTe paiionu B 3 kiaca (A, B u C) B 3aBUCHMOCT OT CTENIEHTa
Ha QekaaHo 3aMbpcsiBaHe ¢ E. coli (cH.1).

Cunmka 1. [Ipon3BoACTBEH palioH 3a KUBH JIByYEePYMUECTH MEKOTEIH B
Yepuo Mope.

Y Hac KOMIETEHTEH opraH 3a ouIraieH KoHTpou ¢ bbarapckara
areHiuss 1mo Oe30MacHOCT Ha XPaHUTE CBhC CHOTBETHUTE OOJACTHHU
nupeknud. JKuBU AByUYEpymUYecTd MEKOTENH, JOOUTH B MPOU3BOJCTBEHU
palioHM OT KJIac A MOXe Ja ce mpejjarat 3a JUPEKTHA KOHCyMallus,
aKO OTroBapsT Ha XMUTMEHHUTE M3MCKBAaHUS B PermamMeHT 3a W3MbIHEHHE
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(EC) Ne 2019/627, na 3apaBHute ctanmaptd B Permament (EO) Ne
853/2004 n na mukpoOuonormunute Kpurepun B Permament (EO) Ne
2073/2005 (1). Ot mpou3BOACTBEHUTE palloHM — Kiac B ce m3BBpIIBa
I0OWB Ha JKMBU JIByYEPYIMUECTH MEKOTENH, KOMTO CJIEJ] TOBA IMOJJIEKAT
Ha 3aIBJDKUTETHa 00paboTKa B IIEHTHD 3a MPEUYHCTBAHE MM B PaiioH 3a
MIOBTOPHO TOJIaTaHe JI0 MOCTUTaHE Ha ONpeAeTICHUTEe MHUKPOOHOIOTHYHU
KpUTepHuu 3a 0e3onacHocT. JKUBHUTE JIByYEpYUECTH MEKOTEIH JOOUTH B
MIPOM3BOJICTBEHH paiioHu oT kiac C ce mpeaaraT 3a YOBeIIKa KOHCYMaIus
cllell 33JbJDKUTEITHO TOCTaBsIHE B PaliOH 3a TMOBTOPHO TIOJIaraHe, HO
3a MO-IABIBI TIEPUOJ] OT BpEeMe C IIeNl Ja Ce NMOCTUTHE M3IBbIHEHHE Ha
OIIpEICIICHUTE MUKPOOHOTIOTMYHH KPUTCPHUH.

[IpeunicTBaHETO Ha >KUBUTE JABYYEPYITYECTH MEKOTEIH MpPEIH
MyCKaHETO MM Ha Masapa € €IUH OT Hal-ChIICCTBEHUTE TEXHOJOTHYHHU
eTaIu 3a OCUTypsIBaHE Ha 3[jpaBHATa 0€30MaCHOCT HAa MOTPEOUTETHUTE.

ChrimacHO  €BpOIEHCKOTO  3aKOHOJATEIICTBO B IICHTPOBETE
3a TMpPEYNCTBaHE Ha JKUBUTE JBYUYEPYMUECTH MEKOTEIH ce Mpujarat
CTCIIMAHY U3UCKBaHUs. M31013BaHITE pe3epBoapy U KOHTEHHEPH TpsiOBa
Ja ca C TJAJKH CTCHH, BOJOHENPOIYCKIWBU W JIECCHU 3a MOYHCTBAHE.
BxoasmusaT oTBOp 3a yKMcTa BoJa U OTTOYHHTE OTBOPH 3a OTIAHATA BOJA
clleZiBa J1a ce pasroJiaraT 1Mo HauWH, KOWTO HE JIOMyCKa 3aMbpCsBaHe Ha
Mekotenute. [Ipenn ToBa )KUBUTE XUIPOOMOHTH CE U3MHBAT C YKCTa BOJA
3a OTCTpaHsIBaHE HA MOBBPXHOCTHUTE MEXaHUYHU 3aMbPCSIBAHUS C THHS,
KaJ ¥ Bojxopacii. BakHO W3MCKBaHE KbM IMPEUYUCTBATEIHATA CHCTEMa
€ OCHUTypsiBaHE Ha OBbpP30 BH3CTAHOBSBAHE HA €CTECTBEHOTO XpaHEHE Ha
MEKOTEJINTE 4pe3 (QHUITpUpaHE Ha BoJaTa. 3a IeNiTa KOJMYECTBOTO Ha
MOCTAaBEHHUTE 32 NMPEUUCTBAHE KHUBH JIBYyUYEPYTUECTH MEKOTENIN HE TpsOBa
Ja TIpEeBHINIABa OMpECIICHHs KarmaluTeT Ha cucrtemara. HeoOxomumo e
7la ce OIpeaeNu Mepro]] Ha HePEeKbCHATO MPEYUCTBAHE, KOUTO Ja Obe
JOCTaThYCH 32 MOCTUTAHE HA ChOTBETHUTE MUKPOOUOJIOTHYHHN KPUTEPHUH.
[Ipu mpeuncTBaHETO MEKOTENUTE ClIeJBa Ja C€ IMOCTAaBAT B MPEKECTH
TOpOH, KOUTO OCUTYPSIBAT CBOOOJICH MPUTOK HA YUCTAa MOPCKA Boja (CH.2).
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CHumka 2. Mpexectu TopOu, KOUTO OCUTYpsIBaT CBOOOJIEH IPUTOK Ha
4KrCcTa MOPCKA BOJA.

KuBute nBydepymyecTH MEKOTEIW CJeABa Ja Ce pasmojaraT
Ha IUTAaCTOBE C JecOeliMHa, KOSATO TMO3BOJISIBA HOPMAjHO OTBapsiHEe Ha
YEepyIKUTE UM IO BpeMe Ha npeuucTBaneTo. [IponechT Ha mpeuncTBaHEHE
He TpsOBa Ja Ch3JaBa yCIOBUS 3a BTOPUYHO 3aMbPCSBAHE M YBpPEKIaHE
KU3HEHOTO ChCTOSIHME Ha Mekortenute. [Ipenu ekcnenupaHero UM Te
CC U3MHUBAT O6I/IJ'IHO C Hucrta BO)]a.3)IpaBHI/ITe N3NCKBAHUI KBM XHWBUTC
JBYUYEPYITYECTH MEKOTENN BKIIOYBAT OCBEH MUKPOOHMOIOTHYEH KOHTPOII,
HaJu4re Ha MOPCKA OMOTOKCHMHU M OILIEHKAa Ha MOKa3aTeIuTe: MPECHOTA,
3ama3eHu )KU3HeH! (QyHKUIUY, aJIeKBaTHA pEaKlUs Py yaap U HOPMAIHO
KOJINYCCTBO Men()lyqepynKOBa TCYHOCT.

KoraTo npeuncTBaHeTo Ha KMBUTE JIBYUEPYITUECTH MEKOTEIU CE
W3BBPIIBA B PAiOH 3a MMOBTOPHO IMOJIAraHe B MOPCKa BOJ/IA, € HEOOXOIUMMO
Jla ce Ch3/aJaT yCIIOBUS 3a MOBTOPHO IOJIaraHe, KOUTO Jla TapaHTUpaT
OIITUMAJIHU BB3MOXKXHOCTU 3a TIAXHOTO Hpe'—II/ICTBaHe. Hepnomﬂ Ha
MPEYMCTBAHE B YMCTa MOPCKA BOJIa 3aBUCH OT TeMIIeparypaTa Ha BOJaTa.
OOUMKHOBEHO TO3W TEPHOJ € HE MO-MAJIKO OT JBa mecena. Jlomycka ce
0 TIPElIeHKa Ha KOMIIETEHTHHsSI OpTaH TO3H CPOK Ja ObJe ChbKpaTeH, Mpu
YCJIOBHE, Y€ ca IPEJICTAaBeHH JOKA3aTEJICTBA 32 U3BBPILICH aHAJIN3 HA PUCKA
OT JIMLIaTa, KOUTO U3BBPIIBAT MOBTOPHOTO IOJIaTaHE HA MEKOTENUTE. 3a
MMOBTOPHO TOJIaraHe CE€ M3MOJ3BAT CaMO PalOHH, KOUTO MPEABAPHUTEITHO
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ca oI00peH OT KOMIIETEHTHS opraH. [ paHuIIMTe HA Te3U pailoHu TpsOBa
Ja ca TpaiiHO 00O3HAYEeHU C MIAMAHAYPHU U MWIOHH. MEXITy OTACITHHUTE
paiioHH 3a MOBTOPHO MOJIaTaHE B MOpPCKa BOJA, KAKTO U MEXKIY TIX U
MIPOU3BOJICTBEHUTE PAalOHU, € HEOOXOIUMO J1a Ce OCHTYPH JOCTaThYHO
pa3CTOsIHUE C OTJIe/l Jla c€ rapaHTUpa MUHUMAJEH PUCK OT 3aMbpCSBaHE
Ha XUJIPOOHOHTUTE.

Cnopen mukpoOuonornynure kpurepun B Permament (EO) Ne
2073/2005 mpe4yrcTEeHUTE KUBU JBYYEPYIMUECTH MEKOTENH, ITyCHATH Ha
rasapa B CpOKa UM Ha FOJTHOCT He TpsOBa a ChABPHKAT CAIMOHENH B 25 g
pu 5 nzcneaBaHu npodu, kakto u noseuve ot 230 MPN E. coli B 100 g meco
U MeXKay4yepynkoBa TeqHOCT. OT 5 mpoOu camo B 1 ce nomycka Hanmu4ue Ha
He noBeue oT 700 MPN E.coli B 100 g Mmeco u MexaydepynKkoBa TEUHOCT.

B cpotBercTBHE ¢ pasnopendute Ha Permament (EO) Ne 853/2004
ce paspelaBa XHBHUTE IBYUYEPYMUECTH MEKOTEIU OT MPOU3BOICTBEHUTE
paiionu kiac B u C, KouTO He ca MpeMHUHAIHU ITpe3 NepUo/1 Ha MPEYHCTBAHE,
na ObJaT W3NpATCHH B MPEepadOTBATEITHO MPEANPHUSATHE 33 TOIUTMHHO
TpeTHpaHe, C e eJIMMUHUPaHe Ha OMONOrHYHus pUcK. B Te3u cimyuyam
MOJKE JIa C€ TpuiIara CTepUJIM3alHs B XEPMETHUECKH 3aTBOPEHH ChIOBE
WM TOTUTMHHA 00paboTKa upe3 MoTarsiHe Ha MEKOTEIUTe B KUIISIa BOja
3a He0OOXOAMMOTO BpeMe, C 1€ TOBUIIIaBaHe BhTPEIIHATA TEMIIEpaTypa Ha
MeCOTO UM Hali-Masiko 710 90°C, kakTo ¥ MOIIbpKAHE Ha Ta3U TeMIepaTypa
Haii-Manko 3a 90 s. [pyr paspemieH MeToja 3a TOIUIMHHO TPETHUPaHE €
BapeHe oT 3 10 5 min B OrpaJeHo MPOCTPAHCTBO, KHJIETO TeMIepaTypaTa
e mexay 120 u 160 C, a Hansiraneto e Mexay 2 u 5 kg/cm?, nmocnenBaHo
OT OTCTpaHsBaHe Ha YEpYyNKUTEe W 3aMpa3sBaHe Ha MECOTO A0 Oa3ucHa
temneparypa ot (—) 20 C.

Mosxe na ce mpuiiokd U 00pabOTKa Ha MEKOTEIUTE C BOJHA
mapa TOJ HajsraHe B OTrPaJCHO TNPOCTPAHCTBO, C II€T TOBUIIIABaHE
Ha BBTpEIIHATA TeMIepaTypa Ha MecOoTOo UM Hail-manko g0 90°C,
KaKTO W MOJIbp)KaHe Ha Tazu Temneparypa MHHUMYM 90 s. TommuHHO
0o0paboTeHHuTe IByYepyMUeCcTH MEKOTENIH MMyCHATH Ha Ia3apa B CPOKa UM
Ha TOAHOCT HE TpsOBa J1a ChIbPKAT CAIMOHENU B 25 g MPU BCUUKUTE 5
U3CIIeIBAaHH MPOOH.

Cpen OMONIOTMYHUTE 3aMBPCUTEIH B ABYUEPYTUECTUTE MEKOTEIN
JOMHUHUpAT TNCUXPOQUIHHM U TCUXPOTPO(HM BHIOBE OT pPOJOBETE
Vibrio, Pseudomonas, Escherichia, Enterococcus, Salmonella, Bacillus,
Clostridium wn np.

Baxxen mpobiiem npecTaBisBa U NPUCHCTBUETO HA HSIKOU BUPYCH
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B MOJIIOCKUTE KaTO HOPOBUPYCUTE U MPUUMHUTENSI HA BUPYCHUS XETIATUT
A. 3a ananm3za Ha pucka B EC e nznon3ana nHpopmanus npes mocieJHuTe
TOJIMHY 32 Bb3HUKHAIIUTE XPAHUTEITHHU B3PUBOBE (C BEPOATHU IPUINHUTEIU
HOpoBUpPYCcH) BBB Dpannus, Wpmanmus u BenukoOputaHus, KakTo U
MOCTBHININ HOTU(UKALIMY 32 HACOUBAHE Ha BHUMAHUETO OT CUCTeMara 3a
0Bp30 mpeaynpexaeHue 3a xpanu u pypaxu (RASFF) (5). Ycranoseno
€, 4ye Hal-Ba)XHUTE BUPYCHHU OMACHOCTH, CBbP3aHU C KOHCYyMalusaTa Ha
JBYUYEpYITYECTH MEKOTENU (CTPUIM U MHJIHU) Ca HOpogupycu W BHUpyca
Ha xematuT A (HAV), npousxoxaamy 3aMbpCeHH C YOBEIIKU (heKaTuu
BOJM, B KOMTO C€ OTIUIekAAaT MekorenuTe. [IpoBexnar ce cucteMHU
HAyYHU U3CIEABaHUS OTHOCHO METOJUTE 3a TIXHOTO EIMMHHHpAHE.
Crnopen Hacokute Ha Codex Alimentarius (3), epexra OT TOIUTMHHATA
00paboTKa 3a eTMMUHHUPaHE HAa BUPYCUTE B XPaHUTE, CE OMPEIEIIs HE CaMo
OT NpWJIaraHusl TEMIEPATypeH PEKUM, HO 3aBUCH M OT cnenu(puyHuTe
0CO0EHOCTH HAa CHOTBETHHSI BUPYC, XPAHUTEJIHHMTE/JHATA cpeAa H
IbPBOHAYAJHOTO HHBO Ha BHPYCHHMAT areHT. PernameHtupanurte
METO/IM M TOIUIMHHU pexxuMH B masa I, paznen VII ot npunoxenue 11
kbM Permament (EO) Ne 853/2004 3a 00paboTKa Ha KUBH JBYYEPYITUSCTH
MEKOTEJIH OT MPOM3BOJCTBEHU 30HH — kjac B u C, xouto He ca Ounum
MOJUIO’KEHU Ha IIPEYMCTBAHE WM IIOBTOPHO MOJaraHe, ca J0Ka3ajau CBOosITa
€(eKTUBHOCT 32 yCIENTHOTO 0003BpEkKIaHE Ha MOJTFOCKUTE OT OMOIOTUYHH
KOHTaMHHaHTU. He3aBucuMo oT TOBa OW3HEC-OIEPATOPUTE, KOUTO
MpUJIarat pa3iIuyHu METOAM 33 TOIUTMHHO TPETUPAHE Ha KUBUTE MOJIIOCKU
€ HeoOXOIUMO Jla TH BAJIWAMPAT, KAKTO M Ja HM3BbPIIAT BepUUKAIHS
coracHo mpuHmunure Ha HACCP 3a mpaBUIIHOTO pasmperesieHne Ha
TeMmIeparypara npu TepMHIHaTa 00paboTKa Ha MOJIOCKHUTE (5).

SAKJIIOYEHUE

[IpeuricTBaHETO Ha JKUBUTE JABYYEPYIUECTH MEKOTEIH MpPEeau
IIyCKAaHETO MM Ha Ma3apa € €IMH OT Hall-ChUIECTBEHUTE TEXHOJIOITMYHU
eTalu 3a OCUTypsBaHE Ha 3[paBHaTa OE30MaCHOCT Ha MOTpeOUTENHTE.
BaxHo m3ncKBaHEe KbM IPEUMCTBATEIHATA CHCTEMA € OCUTypsBaHE Ha
OBp30 BBH3CTAHOBSBAHE HAa €CTECTBEHOTO XPAaHEHE Ha MEKOTEJIUTE upe3
¢dunTpupane Ha Bogara. KoqnuecTBOTO Ha MOCTABEHUTE 3a MPEUHUCTBAHE
KMBH JIByUepyMUYECTH MEKOTENIH He TpsiOBa /ia MpeBHUIlIaBa ONpeeIeHUs
KamanuureT Ha cucremara. Heobxoaumo e na ce ompenein ONTUMalleH
NEepUoJl 3a HEMPEKbCHATO NpPEYHUCTBaHe, KOMTO 1a ObJae JOoCTaThbueH 3a
IIOCTUraHE Ha ChOTBETHUTE MMKPOOHOJIOrMYHU Kputepuu. [IpouechT Ha
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Ipe4yrcTBaHEHe He TPsiOBa /1a Ch3/1aBa YCIOBUS 32 BTOPUYHO 3aMbpPCsBaHe
U YBpeXJaHE >KM3HEHOTO CBhCTOSHME Ha Mekorenute. JKuure
IBYUYEpYITYECTH MEKOTEIN OT IPOU3BOJACTBEHUTE paiioHu kinac B u C,
KOUTO HE ca MPEeMUHANHU Tpe3 MepPUoJI Ha MPEUncTBaHe, TpsiOBa na ObaaT
U3IpAaTEeH! B NMpepabOoTBATEIHO NPEANPUATHE 32 TOIJIMHHO TPETUPAHU C
1eJT eMTUMUHAPAaHE Ha OMOJIOTUYHUS PUCK. Y CTAHOBEHO €, Ye Hai-Ba)KHUTE
OMOJIOTMYHN ONACHOCTH, CBBP3aHM C KOHCyMallMATa Ha JIBy4epyHUecTH
MEKOTeNU (CTpUAM M MHJU) ca HSAKOM BUPYCHM KaTO HOPOBUPYCU U
Bupyca Ha xernatuT A (HAV), npousxoxaamm oT akBaTOpUU 3aMbPCEHU
C YOBEIIKU (peKaanH, B KOUTO C€ OTIIEkKAAT MeKoTenure. EQexTnpT oT
TOIJIMHHATa 00paboTKa 32 €ITMMMHUPAHE Ha BUPYCHTE B MOJIIOCKHUTE C€
OTIpeziesisl He caMO OT IIPUJIaraHus TeMIIEpaTypeH peXXHUM, HO 3aBUCH U OT
crieun(pUYHUTE OCOOCHOCTH Ha ChOTBETHUS BUPYC, XpaHUTEIHUTEIHATA
cpela M IbPBOHAYAJIHOTO HUBO HAa BHUPYCHUAT areHT. BbBeneHurte
METOAM W TOIUIMHHU pexkumu B Permament 853/2004 3a obOpabotka
Ha JKMBM JBYyYEpYITYECTH MEKOTEJIM OT IPOU3BOJCTBEHH 30HU — KJIac
B u C, xouro He ca OWiIM NOJUIOKEHU HA MPEUYUCTBAHE WM MOBTOPHO
rojlaraHe ca JoKa3alld CBOATa €(EeKTUBHOCT 32 YCIIEIIHO 00e3BpeXkaaHe
Ha MOJIIOCKHTE OT OMOJIOTMYHM KOHTaMuHaHTU. He3aBucuMO OT ToBa
OM3HEeC-ONepaToOpuTe, KOUTO MpWiIaraT pa3jiMyHH METOIU 32 TOIUTMHHO
TpeTUpaHe Ha XHMBUTE MOJIIOCKM € HEOOXOOUMO Ja TI'M BaJluAMpar,
KaKTO ¥ Jla U3BBpIIAT BepuduKams cbriaacHo npuHiunure Ha HACCP
32 TPAaBUIHOTO pas3lpelecHUue Ha TeMIeparypara IpU TEepMHYHATa
00paboTKa Ha MEKOTEIIHTE.
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kdentification of the initial material from garden pea with increased content of essential micronutrients, a basis for
biofortification and improved symbiotic nitrogen-fixing potential
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PRELIMINARY  DATA

ON  ESCHERICHIA COLI, YERSINIA

P G
&;0 e ENTEROCOLITICA AND OTHER BACTERIAL SPECIES IN THE
e INTESTINAL MICROBIOTA OF WILD RODENTS FROM RILA MOUNTAIN

Yana Dieva®, Maya M. Zsharieva !, Lyndmils Dimitrova!, Mils Ealeva', Mihsela Baltcheva?, Iliana Aleksieva®, Hristo Majdenski'
*-Tiepmesment of Infevtiow Mierdbalegy, mmmnmﬁmmm Biulgasian Acwdesy of Sciences, 26, Aced Georgi Berichew sir, 1113, Sufis, Bulgeria,

3 Diepsrtment of Ecoryien Ressweh, and O

str., 1113, Safis, Bulgsssa

Bislogy, Tnatiuse of Biediversity snd Ecoaysiem Research, Bulgarien Acedery of Sciences, 3 Gagaeis

Introduction

= Wild rodents are carriers of foodbome pathogenic bacteria like Escherichia coli and

Saimonelia spp.

= Fodents could contribmte to the spraad of anmmicrobial (antibiotic) resistance (AME)
if their infestinal bactera carry zepes for AME and are sble to exchenge them with

= Small mammals like rodents have a sizmificant biological reaction fo the onan-
canszad environmental changes which could mfluence their gut microbiora.

small rodents. I
| Materials and Methods | ==Y
h
Animal collections 4 sra et

e, 1500masl)

(locality
= live-bait and snap traps
= All collected amimals were dissected o remove the infestinal
tract snd facsl matter wras tsken from the ractom_

2 ¢ forest voles T yellow-pecked mice
(Clethrionomys glareoius) L{podamm_ﬂnwmﬂu)
(2%and 52)

Classic microbiological methods - the method o
serial dilutions, bacterial culturing on differential media
Gram stain, microscopic shde examunation by light
MICTOSCOPY, ete.

Identification of bacteria
Biochemical: BD Phoenix™
Automated Identification {2
and Susceptibility Testing ~~ §8
—used also for antimicrobial &
Iesisiapce elucidation i

w -

BCR confirmation of 7 strains of E. coli (a)
and 3 strains of T enrerocoiitica (b)

= 52 pure cultures were tsolafed from single bacterial colonses.
= They were identified morphologically or biochemically as Ecoli,
Tersimia muurmhm, I fristemsenii, Hgfhio alvel Serratio
MTCETCENT, Sevratia Pantoea . Klabriella
prmwmssp mmmmcﬁmmﬂmm:mmmgwm
Enterococcus fhecium and E fhocalis.

¥ - Isolates idensified as T

e | (isolates 13, 14 and 18)
= The antimicrobial suscepdhbility and
resistance of 1§ bacterial species was
elucidated by BD Phosnix™
The sirmins most resisiani 1o

An example of Anfimvicrobial
susceptibility of an fsolate (¥
enigrocolifica, samplel 3}
Artimicrobisl | MIC
amtibiotics tarmed out o be E. fhecali,

Py 5 Aredacin E ]
¥ emigrocolitica and H. ahvel el S

Chavubassde (i
of the colonies were confirmed 23 E.co Aregicillin bl R
3 of them were confrmed as F :n'::: :L i
h'fPCR_ Ol 05 B3
Caliazidime 1 3

L Cefussise 5
Caphalesin 16 R
Ciprellomissin~ <=LI25 5
Celistis =] X
Finforycin 2 3
wiGF

Oentasicin 2 k]

Molecular-biology metheds: conventional PCE,

’]dentiﬁcaﬁnn of bacteria ‘
digital droplet PCR

E pﬁn@mﬂyuﬂwulmgmmuﬂﬁmnﬂmﬂn}mmg]

Conelusions

52 bacterial species were isolated from single colonies from the gut micleflora of small wild redents in
Bulgania Oppernmestic pathegens weare identified: 7 and 3 of them were confirmed as E. coli and

Tenterocoiitica, tesp. by PCE. This study 15 a platiomn for futare biomonitonog, ecological and
ecotoricalogical ressarch and for studying the spraad of (non-jpathopenic bacteria

rodents and the fanpa in gensral in Bulgana.
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Pathogenicity of Yersinia enterocaolitica isolates from retailed foods

Margarks Torantjwan®?, briea babitara®, Lasra Alkane’, Slh Gradeain®, ferb ibiks', Madas Sereka’, Jovglnfls Gimjana®, Oilga Valdne?
Trnatitutn of Fexcd asdaty, Animal Fealth acd Ereronmen TEOE, i, Lands;
Fucudty ol Vetarinary Madicion, Latela Univarsity of LFa Soiances arel Tachnuiogies, Jalpa, Latvia:
Correapordng authar Dr. Marger s Taresees, Margarite Taretjesidllche

_ [INTREBUETIAN MTERIALS ANDMETHGOS

*  Varsinio eearacoiition is the 4th the most frequentty reported foodbame 200matic Confirmation of pathogenicity of ¥ enterscofitica isclades
infiection within the European Union.

* Comsumption of undercooked pork wes identified as the most significant factor
for spomuic yersniosis.

* ¥ anterocolifics isoltes were screened with FOR for pathopenicity by tangeting:
= il -=dhesion and invesion loous
. wuu—mnn&,m—mfmmhmunmnm :rfer:'n'nnsis T N o
within the ELL " A
* Identification of virulence factors is important for understanding of the: L
epidemiciogy of Tersinio anferocoltios within the food chain. o
_ [THEIM GF THE STULY

Oligznuchitadas wed in the preaest stedy for datsction of vilincs of Frmini
tarooolitivs Issltid

- Thee Bim of the present study wes to detsct the prevsience

‘and charscterize virulence of ¥ersinio enteracoiiticn '-::"
olated from netailed and vegetables
b

_|MATERIALS ANDMETHOES|

_—
I spation of
yeslil  TAMGAMITATDOTICCATIY 3 KFISSETL =0,
™ A total of 130 ssmiples including raw pork snd 30 of fresh ssind and vegetsbies
were sampled in Latvia between 2013 and 2021 YUF o ATGACACCARTANCCECTGAGY ] mam  Tesmestd.m
E sawlumlmmsummmnnemlsu 10273 m?-liumuqﬂlﬂe v = = Tacarer et ol, T
mnlmmtmmﬂm —
. R o T TACATTAGSCCRAGAGACE- 3 e Danzas R
= lsolstes were confirmed with matris asscted hmerrluoqmmlunmhntrhmof
fight mass spectrometry [MALDITOF MS]. PR TGCAMCATACCTCACAACACE e P —
Versinia snzeroeolica In raw pork
BEOChITca
- The Iderifiad prevaience of Y. enferocolica In raw meats — 26 % el DIOE e T R
- Thep of at: ne dos— 4% ¥ emtemocaitica was Isolated from 3 fresh produce sampies
- al-gene Cf range was from 16.27 to 39.28 B O YA B i

\ 4 \ 4

Virulence properties of Yersinig enterocolitica isolates

Tabie 2
o ¥ersinio iscaates in fresn meat: e
= Estics of Fersinio i isolates in fresn
Pathogenicity
ool Virulence characteristics Lol
izolates
Pathogenicity  po o
e characteristics
range yA yutl el Virulence
High aif
2 walums 3 16.27-17.31 + = ail yseA y=tB
Low ail Hon-
Covalues 3 1538 - & pathogenic ) - i i

= Retsil meats and vegetahies were found to be comtaminated with Marsinio anterocoliion
* Contamiration of raw pork with human pathogenic ¥. enterccolitios (ail — positive, y5tA — positive, yst8 — pasitive was found
* Fork mey serve a3 8 source of pathozen for consumer

Latslan Councll al Schance, project ba. o iz g whihin tha foed dhala® * FLPP
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*HCHT’bp 3a OILICHKA Ha PUCKA IO XpaHUTCJIHATA BEpUT'a HC HOCHU
OTTOBOPHOCT 34 JOITyCHAaTH (baKTI/I‘{eCKI/I 1 TCXHUYCCKHU I'PCLIKU B
HY6JII/IKYBEIHI/ITC MaTcpualii Ha BbHIITHU aBTOPpU

*Risk assessment center on food chain is not responsible for any factual
or technical errors in the published materials of external authors
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