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CripaBKa 3a Hali-BaKHUTE NOCTW)XEHUS U TIXHOTO

3HAYE€HHNE 3d PA3BUTHUETO 3d HAYKAaTa

Ha

npod. xu nmx. Kanosu Kupunos [lerpos

BbBenenue

BbuoTexHo/I0ru4HOTO MMO/Iy4aBaHETO Ha L€HHW HHUCKOMOJIEKY/THU CbE€AWHEHUSI
ce pasriexja KaTto eJuH OT Hai-TIepCHeKTUBHUTE HAYMHHU 3a OCHINECTBIBaHE
Ha (CMfHaTa Ha WKOHOMMYECKUsS MoOJen OT mnerpopadpuHepus KbM
6uopadunepusi. [lo MoMeHTa 06ave, MPpUMepPUTE 3a CH3AL€HH OMOTEXHOOTHH,
3aM€HU/IM B UHAYCTPpUSATA CbOTBETHUTE XMMWUYHHU METOAHW Ha CHHTE3, HE Ca
MHoro. EnHa OT mpUYMHHWTE € LeHaTa Ha OCHOBHUS BbBIJIEPOJ], U3TOYHUK,
CBCTaBSIIA B MHOTO C/IyYaud O Haf 50 % OT IjeHaTa HAa KPAaMHUS MPOIYKT.
[Topagy TOBa, aKIEHTHT B OMOTEXHOJOTUYHUTE MMPOU3BOJCTBA € HACOYEH KbM
HaMHpaHe Ha BCe TO-eBTHMHHU CyOCTpaTH. YCBOSIBAHETO Ha Te3W CybcTparh
obave, MO MpaBUIO e HeepeKTHBHO M Ce HYXKJae OT pa3paboTBaHe HA HOBU
METOZM 3a KOHTPOJ HA Tpolieca ¢ AOMBIHUTENHO TEXHOJOTUYHO
ONTHMU3HPaHe.

OcHOBHaTa 4acT OT TPeACTaBeHUTE TMO-A0/y TOCTHKEHUsS] UMAT 3HAYeHHe 3
MOBHIIABaHETO HAa epEeKTUBHOCTTA HA Te3UW MPOLECH, TAaKa, Y€ W3IMOJI3BANKU
€BTUHU U BH30OHOBsieMH CyOCTpaTv (I/IMLEPOJ, HULIeCTe, WHY/IUH U [p.),
Le/IeBUsl TPOAYKT 1A ObJe TONy4eH C BHCOK AOOMB M TPOLYKTUBHOCT,
obe3mevyaBaiiku eJWH HWKOHOMHYECKH eQdeKTUBeH mpouec. bescrmopHu
MOCTWKEHUsT ca U Pa3pabOTeHUTe TEeXHOJOTMHW 3a T[OJyvYaBaHe Ha

dYHKIIMOHATHM XPaHU U MTpeNapaTH 3a PACTUTETHA 3allUTa.



IMocTikeHus npu pa3paboOTBaHETO M OMTUMU3UPAHETO Ha

OMOTEeXHOJIOTUYHU nponecu 3a MMojIydaBaHE€ Ha HEHHA

NMPOAYKTH

Pa3paboTreH e OMOTEXHO/JOTWYEH MpoLeC 3a IOJy4aBaHe HaA 2,3-
OyTaHZHWOJ OT T/IULEpPOJ, MPH KOWTO 3a MBPBH IBT B CBETA 2,3-
OyTaHZMOJIBT € MOJy4€H KaTO OCHOBEH NMPOAYKT Ha ¢pepMeHTAMATA.
To3u pe3ynTaT e MOCTUTHAT CJIe] YCTAHOBSIBAaHE HA ONITUMAIHUTE YCIOBHS
3a MpoBeXJaHe Ha mpoueca: (i) Tun pepMeHTaUVS: IEPHOSMYEH TPOLIEC C
nojxpaHBaHe Ha cybcrpar; (ii) Temnepatypa 37 °C; (iii) HavanHo pH Ha
cpefjara 8.0 u HeKkoHTpoiupaHo pH mo Bpeme Ha mpoueca; (iv)
XpaHuTenHata cpena 6e3 Hammune Ha Co*'; (v) MuKpoaepoduIHH
YCJIOBHSI, OCUTYPEHH C aepaliysi Ha CTepUJIEH BB3JyX OT 2.2 VVIN U CKOPOCT
Ha pas30bpkBaHe 200 rpm. Pa3paboreHaTa OHOTEXHOJOTHSI OTBAPS
NPUHIMITHATA BB3MOXXHOCT 33 MPOMHILJIEHO TPOM3BOACTBO HA 2,3-

OyTaHZV0/1 Ha 0a3aTra Ha OTMAJieH IJTULEPOJI.

Cp3pageH e HOB Metop 3a pH kxoHTpon Ha depMeHTaMOHHH
NMpouecH, T.Hap. ,MeToA Ha u3KycrtBenute pH ¢aykryanuu’, npu KoiTo
pH Ha cpepaTta mUKJIMYHO ce mpoMeHs. B egHaTa mocoka mpomsiHaTa ce
OCBIeCTBSIBA M3KYyCTBEHO, a B Jpyrara — eCTeCTBeHO, BCJIeACTBHE Ha
MeTabosnn3Ma Ha kiaetkure. MskycrBenure pH ¢rykryanuu morar aa ca ¢
pasnruHata amiuintyaa (ApH), B 3aBUCMMOCT OT KOJTMYECTBOTO A06GaBeHa
OCHOBAa M Ja O'BJAT OCBILECTBSIBAHU Ipe3 pa3/IMuyeH MHTepBaJ OT BpeMme
(At). ITpuaraHeTo Ha MeTO/IA MIPU CMECEHO-KUCennTe GpepMEHTAIIUN BOIH
O TIpOMsiHAa B MeTabo/M3Ma Ha KJIETKUTe, KaTo ¢epMeHTauusita ce
M3MeCTBa OT MPOAYyIMpaHe Ha KMUCeJIWHU KbM IIPOAYLPaHe Ha aJIKOXOJIH.
KoHkpeTHO mipu KOHBepcusiTa HAa I[JIMLEPON A0  2,3-OyTaHAuon,
IpUjlaraHeTO Ha MeTOoJAa BOAM [0 yBeJIW4yaBaHe Ha AoOWBa M KpaifHaTa
KOHIIeHTpalYsl Ha mpoaykTa (0T 49.2 r/n xo 70 r/n). [Ipu KoHBepcusaTa Ha
IJIMLEPO A0 1,3-TIPONAHJAMON — O yBe/JM4aBaHe Ha INPOAYKTHUBHOCTTA.
CpoTBeTHO, onpefesnienu ca ontuManHuTe pH ¢rykryaunu 3a monydaBaHe

Ha 2,3-Oytanguon ot raunepon: ApH=1.0, At=12h, kakTO ¥ 3a nosy4aBaHe
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Ha 1,3-mpomaHzauon - ApH=1.0, At=3h - 3a mosy4aBaHe Ha MaKCHMaTHa
KoHueHTpauus; ApH=1.5, At=3h - 3a mnony4aBaHe Ha MaKcHMaTHa
MPOAYKTUBHOCT. MeToabT MOXXe da Obge MPUIOXKEH B WIHUPOK KPbr

dbepMeHTaLMOHHY MPOLIECH.

Pa3paboreHa e OMOTeXHO/IOrHUs 3a AUPEKTHO MOJy4YaBaHe HA 2,3-
OyTaHAMON OT HUIIecTe, 0a3uWpalld ce Ha IIbPBATAa XeTePOIOXKHA
eKCIIpecust Ha reH 3a a—amwuiasa ot Bacillus licheniformis 44MB82/G, nog,
KOHTPOJIa HAa WHAyuupyem mpomotop Plac B CBPBXIpOAyLeHT Ha 2,3-
6yranzuon. Ilo TO3M HA4YMH MPOAYKTHT Ce€ IMONy4aBa JUPEKTHO OT
HUILIECTe, B €QHOCTBIIAJIeH MPOLEeC Ha €eIHOBPEMEHHO O3axapsiBaHe U
depmenTarus (SSF) upes renernuno mogudunmpan mam (Klebsiella
pneumoniae G31-A). Cie; ONTUMU3UPAHE HA TPOLLECHUTE TMAPAMETPH Ca
nosny4yeHu 53.8 /1 2,3-6yraHauo, ¢ ZOGUB 0.3 T/T U MPOAYKTHUBHOCT 0.5
r/m4. TTonydeHUTe KOHLEHTPALUSI U MPOAYKTUBHOCT Ca CHOTBETHO 14 U 3
I'BTH MMO-BHUCOKUA OT T€3M B CBeTa [0 MOMEHTA. 3a MOCTUTAHETO HA TO3U
pe3y/ITaT ca YCTaHOBEHHW ONTHMAa/IHUTe KoiaudyecTBa Ha mHAyKTopa IPTG,
kodakropa Ca** ¥ Ha pa3pexaBsBALIYs KJIeThYHATA CTEHA aTeHT - [JIUIHH.
Pa3zpaboTeHUST TpoLeC TPUHLMITHO OTBapsi BB3MOXXHOCTTA  3a
MPOMHUILJIEHO TOJy4aBaHe Ha 2,3-GyTaHJWO/ OT HULIECTe W HULIECTEHU

MaTepHau.

Pa3paboreHa e GMOTEXHO/IOrUsA 3a JUPEKTHO MOTy4aBaHe HA MIeYHA
KHCeJIMHAa OT HOB CYOCTpAaT - HMHY/IMH CBHABP)KALIO IMKOPHEBO
oOpamHo. Ypes wmerabonmm3ma Ha ecrecTtBeHusi u3oiat Lactobacillus
paracesei B41, monydenurte B To3u SSF-mpolec KOHIEHTpauusi, JOOUB U
IPOJYKTUBHOCT Ha IieJIeBUs MPOAYKT MJIeYHa KHCeIMHA Ca Hal-BUCOKHUTE
NOCTUTHAaTU O MOMEHTa OT WMHyIWH - 151 g/L, 0.83 g/g u 1.09 g/Lh,
cpoTBeTHO. (/e U3BbplIeHa KOMIUIEKCHa ONTHMM3alysl ca YCTaHOBEHU
ONTHMAJTHUTE TIApaMeTpH Ha mpoiieca: (i) mpoBexjaHe Ha MPOLECa KAToO
nepuoguder; (ii) onTMMaseH CbCTaB HAa a30THUTE U3TOYHULU B
XpaHUTeNHaTa cpeja - 5 g/L mpoxzaeB excrpakt u 22 g/L mapeBuueH

xugponusar; (iii) onTuManHo chabpkaHve Ha Mn** B cpepara — 15 mM;



(iv) mpoBexxmane Ha mpomeca npu Temneparypa 37 °C, pH Ha
XpaHHUTEHATA Cpeja 5.50 M CKOPOCT Ha pa3ObpKBaHe 200 rpm 06e3

AOII'b/THUTE/THA a€paliys.

OcBeH HayYHONIPUJIOXKEH, MOCTIDKEHHETO MMa U PyHJaMeHTa/ieH HaydeH
IMPUHOC 33 U3SICHSIBAHE Ha K/IIOYOBOTO B/IMSIHME HA MaHTaHA B LSUIOCTHUS
npouec Ha MeTaboM3MpaHe Ha WHY/IMHA OT L. paracasei B41 no mnedna
KuceauHa: (i) a/OCTepUYHO BB3JEHCTBHE BBbPXY HHYJIHWHA3HUSI €H3HUM,
MOBHINABALLO AaKTUBHOCTTA My; (ii) MO3UTHBHO JeicTBHE KaTO KOPAKTOP
Ha €H3WMHUTE OT T/IMKOJUTHUYHATA Bepwra; (iii) o6sekyeH TpaHCHOPT Ha
bpykrosa (meiictBue Bbpxy PTS upes docdopunupane nHa HPr); (iv)
MHXUOUPALIO AeiicTBUE BBPXy eKcrpecusTa Ha fosE, ypes3 mojgmomaraHe Ha
dbocpopunupanero Ha HPr u CcpA (popmupamm BB Ppochopummpano

CbCTOsTHHE aKTHMBEH KOMIIJIEKC Ha cre CaﬁTa).

[IpomuuieHo, KbM MOMEHTa MJe€YHaTa KHCeIWHAa Cce II0oJy4YaBa
OGUOTEXHO/MIOTUYHO, Ha 6a3ara Ha HuulecTe (LAPEeBHMLIA) WIM 3axapo3a
(3axapHa TpbcTHKA). Pa3zpaboreHara TEXHOIOTHSI OTBapsi Bb3MOXXHOCTTA
3a HOB HAUMH HAa NIPOM3BOACTBO — Ha 0asara Ha WHY/IMH ChIBPXKAIIH

MaTepuau.

Pa3paboreH e HOB OHOTEXHOJOTHMYEeH MpoLec 3a MHKPOOHO
nmoay4aBaHe Ha (pykKro3a or MHYIAHMH. [IpoiechT Ha eZHOBPEMEHHO
o3axapsiBaHe M (pepMeHTalUsi Ha WHYJIWH, U3ITbJIHEH KAaTO MepPUOJUYeH
mpolec ¢ MOAXpaHBaHe B cpena 0e3 ChABPKAHME HAa COJH, BOAU [0
YCKOpeHMe Ha XUAPOJU3HUS MPOLEC U 0 MOYTH IMHITHO Bb3MPENSATCTBAHE
Ha rocsieABaiaTa ro gpepmeHTanusi. B pesynrar, B cpesaTa ce akyMmyaupaT
OTPOMHH KOJIMYeCTBA HeMeTabou3upaHa ¢pykTosa. YCTAaHOBEHU ca
ONTHUMA/IHUTE YCJIOBHUSI 3a TMOJy4aBaHe HAa (QPYyKTO3a OT HHY/IHH-
ChABPXKALO LHMKOpHEBO OpamHo: (i) mpoBexzaHe Ha Mpoleca KaTo
nepuosUYeH C ToAxpaHBaHe; (ii) /nMIca Ha COMM U MHUKPOEIEMEHTH B
XpaHuTeNnHaTa cpeaa; (ili) onTvMaseH ChCTaB Ha a30THUTE WU3TOYHMIIM B
XpaHUTENHATA cpefa - 10 g/L ApoxzaeB eKcTpakT u 10 g/L GakTonenToH;

(iv) mpoBexxgaHe Ha mpoieca npu temmeparypa 33 °C, pH Ha cpezara 5.50
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¥ CKOpPOCT Ha pa30bpkBaHe 100 rpm. [Ipu Te3u ycioBus, ot 675 g

LUKOPHEBO OpAIlHO Ca MoNyYeHH 467 g ppykrosa (36 % pasTBop).

HaY‘-IHI/IH NPpHUHOC Ha ITOCTMDKEHHNETO € YCTAHOBSIBAHETO Ha (l)aKTa, e
CH/IHaTa MHYJ/IMHa3Ha aKTUBHOCT IIpU IIpoLieCuTe B Cpela 6e3 MeTaJIHU
MOHH ce AB/DKU Ha C€J€EMKPATHO YBE/INYdBaHE Ha HMBATA Had €KCIIpECUsa Ha

NHY/JTIWHA3HUS I'€H.

Pa3paboTeHUAT MeTOA MpUTeXXaBa peiHLA MPeJUMCTBA Mpes, eH3UMHHUTE
M XAMHMYHM MeTONU 3a Io/lydyaBaHe Ha ¢ppyKTO3a, BKIIOYUTETHO HA
bpykTo3a or muynuH: (i) EH3MMHaTa aKTMBHOCT Ha MpOM3BeLeHaTa IO
BpeMe Ha (¢epMeHTALMOHHUsSI IpolLieC MHY/IMHAa3a JOCTHTa MHOIO IIO-
BUCOKU CTOMHOCTH U Ce 3alla3Ba 3a MHOTO MO-MPOAb/DKUTE/IEH NTepUoJ, OT
BpeMe, B CpaBHEHHE C Ta3u Ha mpeuyrcreHusT eHsum; (ii) Tporecsr ce
W3BBPIIBA MPU IO-MEKU YC/IOBUSI M TPU TMO-HUCKU Temmepartypu; (iii)
N36srBaT ce mpeBapUTETHUTE €TAM HA MOJy4yaBaHe, MPEYUCTBaHE U
CbXpaHeHHe Ha HYXHHS 3a TperupaHe eH3uM; (iv) OGHUKHOBEHO mNpu
€H3MMHOTO TOJy4aBaHe Ha (PYKTO3a € HeoOXOZMMO MYITHEH3UMHO

TpeTHupaHe, KOETO HE € HY)KHO IIPpHU HaCTOAIINSI METO/,.

Jlpyro Ba)XHO NMpUJIOKEHHEe Ha pa3paboTeHMs MpoIecC e U3IM0/I3BaHeTO Ha
depMeHTalMOHHATA CpeAa, C/ie], OTAe/IsIHE Ha KJIETKUTe, 33 IoJydaBaHe
Ha BHCOKO KOHLEHTpHUPaHU (QPYKTO3HHM CHUPONMM B XpaHUTeTHATa

IIPOMHUIII€HOCT.

Pa3paboreH e GHOTEXHOJIOTUYEH MPOLEC 3a MOTyYaBaHe Ha AlleTONMH
ot ornageH riaunepo. Cies cenekuus Ha mwam npoayueHT (mam Bacillus
subtilis 35, nemo3upan B Hemckara KoeKuusi 3a MHUKPOOPTaHU3MHU H
Ky/nTypu Kato DSM 113 620) ¥ TEXHOJIOTUYHO ONTHMU3UPAHE Ha Tpolieca
no cxemute Ha Placket-Burman u meHTpaseH KOMITO3ULIMOHEH AW3aiiHH,
OT OTmafeH rauLepos (M3MONM3BaH € OTMafeH [JIMAEpPON  OT
IPOM3BOACTBOTO Ha Ouoxusen ot ¢abpuka B Pyce) karo eauHCTBeH
BBIJIEPOJIeH M3TOYHHK Osixa mosydyeHH 78 r/n auerouH. To3W pesynrtar
VMMa U3KIOYUTETHO 3HaAYeHWe 10 CJIeJHUTe MpUYuHU (i) 10 MOMEHTa He

Ca M3BECTHHU IIPOAYLUEHTHU Ha a€TOUH OT I'/TMLEPOJI, a CaMO OT 3aXapWu, (11)
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MOJTyYeHUTe MAaKCHUMaJHM KOJMYeCcTBa aleTOWH OT TJII0KO3a ca
NpUOU3UTENTHO ChIIUTE — 10 80 — 82 I/J, HO 1jeHaTa Ha W3IO0JI3BaHUS
OTIMafieH TIULEPOJT e peHeOpeXxrMa B CpaBHeHHeE C LieHaTa Ha MPOCTUTE
3axapy; (iii) /vrica Ha aZiTepHAaTUBHU €BTHHM MPOU3BOJCTBA, BC/IEACTBHE
Ha KOETO AllETOMHBT € U3KIIYUTETHO CKbIT MTPOAYKT (OKOJIO 140 Jo/apa
3a KWJIOTPaM YHKCT alleTOWH). B mombiHeHMe, 10 10BeIMPEH HavMH Gelne
[IOKa3aHO, Ye KOHIeHTpPAallMU Ha aleTOUH OT 75 — 80 I/1 ompenensit
KpalilHaTa TOJIEPAaHTHOCT HA KJIETKUTE KBbM alleTOMH, He3aBHCHUMO OT
W3I0/I3BaHus cyOCcTpar. B TO3M CMHCB/I, He e BB3MOXKHO IOC/IeIBAIL0

TEXHOJIOTUYHO OIITUMHU3HPAHE Ha IIpoLeca.

Crniopep, moxsazs Ha MunucrepcTBoto Ha eHeprerukara Ha CAILl ot 2004
r., ableTOUuHDBT € cpe/:l, 30-T€ XMMHWUYHHU CbECIWMHEHNS, N3NCKBAlll1 B Hal-
BUCOKA CTeleH CHeIlHO W TNPUOPUTETHO TNPOM3BOJCTBO IO
OMOTEXHOJIOTUYEH II'BT, MOPASU JUICA Ha ePeKTUBHU aaTepPHAaTHUBU. B
TO3U CMHCBJI, IPeJCTaBeHUsI OMOTEXHOJIOTUYEH MPOLeC € U3KTIYUTETHO

noaxoAsil 3a IPOMHUIIJIEHO IMO/1Iy9YdBaHE Ha all€TOWH.

Pa3paGoTreH e OMOTEXHO/JOTMYEH MpOLEC 3a IOJy4aBaHe HaA 2,3-
OyTaHAMOJ OT MHY/JIHWH CHABPXKAILO IIMKOPHUEBO OpallHO. 3a MBbPBU
ObT  2,3-OyTaHAMOIBT € TONAyd4eH B 3HAYUTETTHH KOJNHWYECTBA B
eHOCThIIa/IeH TpOoLieC Ha MHUKPOOHA xuzaponusa u depmeHrtanus, 6e3s
noGaBsiHe Ha TPEYUCTEHHW eH3UMHU (MHY/IMHasu). 3a Le/ITa € CeJIeKTHPAH
wam (Bacillus liccheniformis 24), CBpBXIpPOAyLEHT Ha 2,3-OyTaHAMOI,
MPUTEXABALl, CHIHA MHY/TMHA3HA aKTUBHOCT M € M3BbpIIeHa KOMIUIEKCHA
ONTHMU3ALMs HA TEXHOJOTMYHHUTE MapaMeTpH. YCTAaHOBEHO e, 4e 3a
YCBOsIBaHe Ha Pa3TBOPHUMO LIMKOPHEBO OPALIHO, K/IIOYOB mapameTsp e pH
Ha Cpejara, KaKTO U € [OKa3aHOo, Ye XUAPOJU3HHUSAT IpolLec ce
OCBIIECTBSBA IJIaBHO OT eH3uMa ¢pykran [-Pppykrosmmazara SacC
(ex3omnynunasa, EC 3.2.1.80), yusaTO eKcrpecusi cHIHO 3aBucu oT pH Ha
KyJITypaJHaTa Te4HOCT. [lpegmumcrBaTta Ha pa3paboTeHHsi mpolec ca
crnegauTe: (i) 3a mosyyaBaHe Ha Lie/IeBUsI MPOJYKT € M3IMOJI3BaH HOB,

Bb300HOBSIEM M M3KIIOYHUTE/THO €BTHH CY6CTpaT — WHYJIUH CbABbPXXallo



HuKopueBo OpaiiHo; (ii) momydyeHuTe KomuvectBa 2,3-OyraHauon (67.5
r/N) ca Ha-BUCOKUTE MOCTUIHATH [0 MOMEHTAa OT WHY/IMH ChAbPXKALL
cy6eTpar; (iii) Te3u KoMUYecTBa ca MojyYyeHu B MPoLeC Ha eJHOBPEMEHHO
o3axapsiBaHe U pepMeHTaLMs, Mo NeHCTBUETO Ha eJUH OPraHu3bM, 0e3

,Il,O6aBHHe Ha CK'bIIOCTPYBAIllK €EH3VMMU.

YcraHOBeHM ca KII0Y0BU (PAaKTOPH 32 TOJIEPAHTHOCTTA Ha KIETKUTE
KbM OyTraHos. OCHOBHA MpeyKa mpes OGMOTEXHOJOTUYHOTO TOJTy4aBaHe
Ha OyTaHOJ e HHCKaTa TOJIEPAHTHOCT HA MPOJAYLIEHTHTE KbM IPOAYKTA.
[Topagy TOBa, OCHOBHO BHUMaHHUe ce 00pbla Ha paKTOPUTE, OTIpeSe sy

TOJIEPAHTHOCTTAa Ha OPTaHU3MHUTE KbM OYTaHOJI.

YcTaHOBEHO €, TOJIEPAaHTHOCTTA Ha KJIETKHUTE KbM OYTaHOJI Ce Ompeesisi OT
CTelMeHTa Ha XUPOPHMIHOCT Ha KJIEThYHATA CTEHA, KaTO KOJIKOTO IO-
xuapodpoObHa e Ts, TOJKOBA IO-HUCKA KOHLIEHTpauus Ha OyTaHOI e
netasHa 3a kierkata. ChIO Taka, U3C/IeABANKYA reHHaTa eKCIpecusi Ha
Ha/i 300 reHa, Ca YCTAHOBEHH MHOXXECTBO reHeTUYHH (PaKTOPH, BOJEIIN 10
MOBUILIEHA TOJIEPAHTHOCT — JAEMCTBHMETO Ha LIEHTPAJIHUTE PperyJiaTOpHU
TeHH, TeHUTe OTIOBOPHU 3a IOINPAaBKaTa Ha IPOTEUHM U 3a M3MOMIIBAHE
Ha TOKCUYHHSI OyTaHO/ M3BBH KJIeTKAaTa Ca ONpeAessliM 3a TOBa KAk
KJIETKATa Ille ce CIpaBU ¢ OyTaHO/IOBUS cTpec. Te3n MOCTIDKEHUS] UMAT
3HAUMTe/IeH Hay4yeH IPHUHOC 3a CH3JABAHETO Ha LIAMOBe C MojoOpeHa
TOJIEPAHTHOCT, CIOCOOHU JAa W3ZBPXKAT HAa BHCOKU KOHIEHTpaLyu
OyTaHON ¥, CBOTBETHO, Ja MOTaT Ja IO TMPOAYLUPAT B 3HAYUTEHU
Koln4yecTBa. Pa3pemmaBaHero Ha TmpoGjeMa C TOJEPAaHTHOCTTA €
eIMHCTBEHYS HAYMH 3a OCBILIECTBsIBaHE Ha e(peKTUBHO OMOTEXHOIOTUYHO

IIPOM3BOJCTBO OYTaHOJI.

PaszpaGboreH e HOB MeTOJ 3a HMMOOWIM3ALMA HA KIETKH B
MOTMAKPHUIAMHUEH Tejl. MeToAbT e MPUIOKEH MPU MMOOWIM3ALMSTA
Ha xieTku Ha Lactobacillus rhamnosus ATCC 7469 3a mosnydaBaHe Ha
MJIeYHa KHCeIMHA OT CypoBaTKa. MeTogbT OCHUTypsiBa IOBHILEHA
3ApaBMHA HA BKJIOYBAHETO HA KJIETKUTe B TejlHATa MaTpPHILQ,

MHOT'OKPATHO IIO-HUCBHK T€Y Ha KIJIETKHU W BBb3MOXXHOCT 3a MHOTOKPATHO
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10.

M3I0/I3BaHe Ha UMOOWIN3HUpaHaTa KyiaTypa. OcurypeHaTa o To3u Ha4YUH
BHCOKa KJIeThYHa IUTBTHOCT BOJY O MOBHIIABaHe HA 40OMBAa HAa MJIEYHA

KHCE/IMHaA.

IMocTmxkeHUs mpu pa3pabdoOTBaHETO HA Mpenmapar 3a

PACTUTE/IHA 3allUTa

Pa3paboreH e mpemapar 3a pacrurenHa 3amura ,PuroGakTH” Ha
6azara Ha Obarapckust usonat Bacillus velezensis R22. Ilpemapatst e c
TPONHO geiicTBHe — GyHruuuaeH edekT cpelly Hal-3HAYUMHUTE TI'bOHHU
natorenu Phytophthora infestans u Botrytis cinerea, 6akreprunieH epexr
cpellly NMPUYMHHUTENs] Ha T.Hap. KadpssBo rHHUeHe, Oakrepusita Ralstonia
solanacearum, 1 00O CTUMY/IMPALIO AEHCTBHE BBPXYy PACTUTETHUS
OpPTaHM3bBM, MPOAYLMPANKA JIETIUBU OPTaHUYHU CHEJUHEHUS] KaTo
aueToMH M 2,3-OyTaHAuon. 3a TNoOBHILABaHe Ha eQpeKTHUBHOCTTA Ha
mperapaTta ca ONTUMHU3WPAHU XPAaHUTENHATA CpeJa M IMPOLIECHUTE
IapaMeTpH, TaKa ye B TeyHaTa cu $popMa, TOM Ja ChABPXKAa MaKCHMAJIHO
KOJIMYECTBO JKU3HECITOCOOHM CMOpHM Ha wjaM R22 U  MakcumaaHa
KOHLIEHTpAlMsi Ha OCHOBHHUTe QYHTMUMIHU U OAKTEPULMIHU areHTH —
¢enrnuma u  cppdaktud. Karo OGuomecTtuumza, mpesuMCTBaTa  HA
npenapara ca cjaegHure: (1) mpernapaTsbT € eBTHH — MPOU3BOACTBOTO Ce
6a3upa Ha XpaHHUTENHA CpeJa, ChABP)KAILlA 3axap U CoeB wpor, (2)
€KOJIOTUYHO YHMCT € KaTO TEXHOJIOTHUSI Ha MPOU3BOACTBO U ChAbBPXKaHUE,
(3) mpeauiara ce B Te4eH U THOPHIM3MPAH BaPUAHT C TOJISIMA TPAMHOCT —
Ha/l 2 TOAVHY HA TE€YHMsI BAapUAHT U HafA 5 FOAMHU 3a THOPHIM3NpPAHATA

dbopmyTMpoBKa.

05.06.2024 T. C yBaxxeHue:

Codus /npo¢. Kanosiu [Terpos/



