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B pabore uccrienoBana BO3MOKHOCTh IPUMEHEHHsT HAHOKOMITO3HIIMK cepebpa B MaTpHIlEe ajbrHHATa HATPHS
JUTSL IOJTyYeHHs IPOTEKTOPHBIX PACTBOPOB C LENIBI0 COXPAHEHHs JeKOPAaTUBHBIX KaueCTB CPE3aHHBIX I[BETOB.
AHTHMHKpOOHOe JeiicTBMe HaHOOMOcepeOpa HaONMIOZAnoCh BO BCEM HHTEpBaJe HCCIIEIOBAHHBIX
KoHIeHTpamuid — ot 5,0 mo 25,0 mr/m. IlomydeHHBIE pe3ynbTaThl KOPPEIHPOBAIM C AAHHBIMH BIVSTHUS
HaHoOMocepeOpa Ha MPOAOIDKUTENBHOCTD JKU3HH, HEKOPAaTHBHOCTH, BOJAHBINA OalaHc M OHMOMAaccy LBETKOB.
TToka3aHo, YTO ONTHMAJBHBIC MPOTEKTOPHBIC CBOWCTBA MPOSBISUIMCH NPH KOHIEHTpAlMK HaHOOMOcepeOpa
5,0-10,0 mr/m.

Knrouesvie cnosa: HaHOYacCTULBI, cepeOpO, Cpe3aHHbIC IBETHI, AHTUMHKPOOHOE JACHCTBHE, NPOTEKTOPHbBIE
CBOWCTBA.

BBEJIEHUE

CoxpaHeHHE JEKOPaTUBHBIX KAueCTB CPE3aHHBIX LIBETOB SBJSICTCS Ba)KHEHIIECH
3a7aueld UBETOYHOW MHAYCcTpud. OCHOBHOM NPUYMHOM YBAJAHUS CPE3aHHBIX pPaCTEHUMN
ABJISICTCSL HapylIeHHWE BOJHOTO OOMeHa Ojarojapss HEKOHTPOJIHPYEMOMY pa3BHTHIO
MHKPOOPraHnu3MoB B BOJC, B PE3YJIbTATC YCTO MPOAYKTHI HX KHUZHCACATCIbHOCTU
3aKynopuBaroT  cocynel  kcuiembl  [1].  Ilpm  cpe3ke  mBeTroB  HapymaeTcs
qJYHKHI/IOHI/IpOBaHI/Ie CUCTCEMbI NIBETOK — JIMCThbA — KOPCHb. B IIBETKE W IBETOHOCHOM
no0ere MOJHOCTHIO HApyIIAeTCs MoJada BOJABI U MeTabOJIMTOB B TKaHH IBeTKa. [locie
TOrO Kak 3amac BOJBl B CPE3aHHOM I[BETOHOCE HCYEPIBIBAETCS, HACTYIAeT
00e3BOKMBaHME TKAaHEH, MpUBOAsIIee K rudenn uBeTka. LIBeThl mpoaorKaloT Ucaparh
BO/Iy 0€3 COOTBETCTBYIOIETO BOCIIOJIHEHUS TOTEPh U3BHE.

st ycTpaHeHus 3THX SIBIICHUH B IPOTEKTOPHBIE PACTBOPHI BBOAAT OAKTEPULIUIHBIC U
AHTHOKCH/JAHTHBIE BEILECTBA MPOJIOHTMPOBAHHOIO JEMCTBHS, MOAABIAIONINE pa3BUTHE
MUKPOQIIOPHI U MPEMSATCTBYIOIINE 3aKYMOPKE COCYIOB KCHIIEMBI. JTO MO3BOJISET BOAE U
OUTaTCJIBbHBIM BCELHIECCTBAM JICTKO JOCTUTaTh IIBETKA H obecreunBaTh JO0CTAaTOYHYIO
BOJIOHACHIIIIEHHOCTh TKaHe [2].

[lomobuble mpemapaTsl 4YacTO COJEPKaT CAJUIMIIOBYIO WM OOpPHYIO KHCIOTHI,
MEepPMaHraHaT Kajlvs, Pe30pUIUH U Jpyrye BelecTBa OHOIUAHOTO aeiicTBus. OgHAKO
OOJIBIIMHCTBO 3THUX CPEICTB ABJSIOTCS TOKCUYHBIMH, a PE3yJIbTaThl OT UX IPUMEHEHHS HE
BCETJ]a OKa3bIBAIOTCS BHICOKUMH.
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3HAUNTENTFHONH aHTUMUKPOOHON aKTHBHOCTHIO, B TOM YHCJIE K THHJIOCTHOM
MHuKpodIope, 00Iagar0T Ipenaparsl, coaepkamntiue cepedpo. B oTmmuame ot HOHHBIX Gopm
HAHOYACTHIIBI cepedpa o0nagaroT Oojiee BBHIpAKEHHBIM OaKTEPULUAHBIM JeicTBHEM [3].
[Tpu nepexone ot noHHOW (HOPMBI cepedpa K METANTUUECKUM HaHOKIIACTEpaM CHHYKAETCS
TOKCHYHOCTh cepedpa, a aHTUMHUKpPOOHAs] aKTHBHOCTH TOCTHTASTCS MPH 0o0Jiee HU3KHUX
KOHILIEHTparusx [4].

Kak mokaszano paHee, mpuMeHEHUE HaHOcepeOpa B KoHmeHTpauuu 5,0-10,0 mr/n
3HAYUTENFHO YBEIHYMBAJIO MPOJOIDKUTEIFHOCT KU3HU CPE3aHHBIX I[BETOB TBO3INKH U
WX JeKOpaTHBHBIC KadecTBa [5]. OmHAKO MCCIIeIOBAaHUS BIWUSHAS HAHOYACTHI] cepedpa Ha
THUJIOCTHYI0 MHKPOQIIOPY, Pa3BUBAIOINIYIOCS IMPH COXPAHCHUU CPE3aHHBIX IIBETOB, HE
TIPOBOIMJIVICH.

B cBsi3u ¢ 3TUM 1enpr0 Hameidl paboThl OBIIO M3Y4YeHHE aHTHMHKPOOHOTO NEHCTBUS
HaHOOHMOCepeOpa Ha THUIOCTHYIO MUKPO(MIOPY CPEe3aHHBIX I[BETOB.

MATEPHAJIBI U METO/bI

OObexTOM 111 MPOBENEHHS HCCICAOBAHUN CIIYy)KWIM CPE3aHHBIE I'€HEpaTHBHBIC
no0eru T'BO3OUKH, XPHU3aHTEMbl W acTphl M pa3paboTaHHAs paHee BOAOPACTBOPHUMAs
OakTepuIMIHAsS KOMIIO3MIIMS HAHOYACTHUI[ cepeOpa B MaTpulle ajibI’MHATa Hatpus [6].
Cpezannble moOerun momemand B cocyabl (500 Mir) ¢ TPOTEKTOPHBIMH PAacTBOpPaMH,
conepkammMu HaHoOuocepedpo ¢ konmeHTparmei 5,0; 10,0 u 25,0 mr/nm. Koarponem
CIIy’)KWJI BapuaHT 0e3 HaHoOuocepeOpa (qucTuiuimpoBaHHas Boja). ONbITHI TPOBOAUIHN B
7a00paTOPHBIX YCIOBUSAX Hpu Temieparype Bozayxa 20-22 °C. IIpogoinKUTEIbHOCTh
SKCIIEpUMEHTA cocTaBiisia 10 nHe.

AHTHOAaKTepUAILHOE JCHCTBHE HaHOOMOCepeOpa Ha THUIOCTHYIO MHUKPOdIOpY
Cpe3aHHBIX IIBETOB HCCIIEJOBAIM  OPraHONCNTHYECKHM W  MHUKPOOHMOJIOrHYECKUM
MeTtoaaMu. OpraHoJeNTHYECKH OIpPENesUId XapakTep M MHTEHCHBHOCThH 3amaxa Io S-
OammpHON 1mKanme [7]. Me3odunbHbIe a’poOHBIE ¥ (PaKyITbTATHBHO-aHAIPOOHBIE
Mukpoopranusmel (MAD®AM) B uccienyemMom pactBope omnpeaensiu corimacHo ['OCT
18963—73. J{ns 5toro 1 cM® pacTBOpa HIIM €ro AECATHKPATHOTO Pa3BeeHHs NapalIeIbHO
BHOCHIM B J1Be uamku Iletpn. 3atem B wamku Ilerpu npummBamu 10-12 oM’
arapu30BaHHOW NMHUTATEIbHOU cpezbl. MHOKYIAT NepeMENInBaiu CO CPENOM U OCTABIISIIN
it 3acteiBaHug. Yamku [letpu momemany B TepMocTaT JUIsl HMHKyOaMu Tpu
temneparype 37 °C Ha 24 u. Uepes 24 uyaca NOJCUMTHIBANM BEIPOCIIME KOIOHMM HA
NOBEPXHOCTH M B TINIyOMHE arapa. 3a OKOHYATENbHBIH pe3yibTaT NPUHUMAIN
cpenneapudMeTHYeCKoe 3HAYCHHWE W3MEPEeHUI Ha JBYX MapauIeIbHBIX Yallkax WIN
pa3HbIX pa3BeacHU [§].

CratucTrueckyto 00pabOTKy MONTy4YeHHBIX pe3yibraroB npoBoawd o 1. @. Jlakuny

[9].

PE3YJIbTATBI H OBCYXKIEHUE

Pesynprarthl OpraHoJE€NTHYECKHX HCCIEIOBAHUN MOKa3ajid, YTO B IPOTEKTOPHBIX
pacTBopax, cojiepKamux HaHoOuocepeOpo B koHueHTparuu 5,0-25,0 mr/a, mocne 10-
JTHEBHOH SKCIO3HMILUH CPE3aHHBIX 1OOETOB I'BO3AMKM HAOIIONANOCH MOIHOE OTCYTCTBHUE
3anaxa. s moOeroB Xpu3aHTEMbl M acTpbl MHTEHCHBHOCTh 3amaxa Mpu KOHLEHTpaluu
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HaHobwmocepebpa 5,0 mr/m Obuia odeHb ciabas Wi ciabas W MO S5-OaJbHOM ITKaje
cooTrBeTcTBOBala 1 W 2 OamiaM COOTBETCTBEHHO. B  KOHTpPOJIEHOM BapHaHTE
MHTEHCUBHOCTD 3araxa Oblla OTUYETJIMBAs MM O4YeHb CUJIbHAS U cocTaBisuia 4—5 0anoB B
3aBHCUMOCTH OT BUJa KyJIbTYpHI (Ta0I. 1).

Tadauua 1
Bausinue HaHOOHOCepeOpa HA opraHoJienTHYeCKUe MoKa3aTeau Boabl mocie 10-

JHEBHOM YKCMO3UIIUH MOOEr0B CPe3aHHbIX I[BETOB

OpFaHOHCHTI/I‘ICCKI/IC IIOKa3aTCIn

Bapuant onvira VHTEHCUBHOCTH 3amaxa OrneHka HHTEHCUBHOCTH
3araxa, oayn
T's030uxu
KOHTPOJIIb OTtyetnuBas 4
5,0 mr/m Ag® Her 0
10,0 mr/m Ag° Her 0
25,0 mr/m Ag’ Her 0
Xpuszanmemuol
KOHTPOJIb OueHb cunbHas 5
5,0 mr/m Ag® Ouenb crnabast 1
10,0 mr/m Ag° Her 0
25,0 mr/m Ag’ Her 0
Acmpuol
KOHTPOJIb OueHb cUIbHAS 5
5,0 mr/n Ag® Crnabast 2
10,0 mr/m Ag° Her 0
25,0 mr/im Ag’ Her 0

HccnenoBanue  BIUSHUS — Pa3IMYHBIX  KOHIIGHTpaluMid  HaHoOmocepeOpa  Ha
THUJIOCTHYI0 MHKpPO(JIOpy, pa3sBHUBAIOIIYIOCS B MPOTEKTOPHBIX pacTBOpax, ObLIO
NpOBEIEHO Ha TMoberax TBO3IWKW. YCTaHOBIEHO, YTO MAaKCHUMaJbHOE pa3BUTHE
Me30(pHIBHBIX ~ a9pOOHBIX W (paKyJNIbTaTHBHO-aHa’pPOOHBIX  MHUKPOOPTaHU3MOB
Ha6IOAI0Ch TOBKO B KOHTPOIEHOM BapHaHTe M cocTapisuio 4,1%10°, Torma kak Bo BceM
WHTEepBaje KOHIIEHTpaluii HaHOOMOcepeOpa OTMeueHO moaaBiieHue pocta MADAM
(Tabm. 2, puc. 1).
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Tabauma 2
Baunsnue nanoo6uocepedpa Ha Mmukpodguiopy Boasl nocjie 10-q1HeBHOI
IKCMO3UIMYU M00EroB rBO3AUKH

Bapuanr onbita MA®AM, KOE/cm’
KOHTPOJIb 410000 (4,1%10°)
5,0 mr/m Ag® 4
10,0 mr/m Ag’ HE BBISBIICHO
25,0 mr/n Ag’ HE BBISBIICHO

Puc. 1. Crenenp 3apakeHHs BOJbI U MPOTEKTOPHBIX PACTBOPOB, COJICPIKAIIUX
HaHOOMOCepeOpo, MHUKpoopraHu3Mamu mocie 10-JHEBHOW 3KCIO3UIMU  MOOEroB
IBO3JMKH: a) KOHTPONb (JMCTHTMpOBaHHAs Boxa); 0) 5,0 mr/m Ag’; B) 10,0 mr/n Ag’;
r) 25,0 mr/n Ag’.

buonmanoe neiictBue HaHOYACTHI cepeOpa, MONYYEHHBIX Pa3IMYHBIMH METOAAMH,
O0TMEYaJIOCh MHOTOYMCIIEHHBIMU aBTOPAMU Ha PA3JIMYHBIX KYJIbTypax MHUKPOOPTaHWU3MOB,
B ToM umcie W ¢uromaroreHHsix [10-12]. Hambomee pacmpocTpaHeHHash THIIOTE3a
MeXaHU3Ma JeHCTBUSI HAHOYACTHUI] cepedpa Ha MUKPOOHYIO KJIIETKY CBs3aHa C coOpOLuen
HMOHOB cepedpa, TeHePUPYEMbIX HaHOUACTHIICH, KJICTOYHOH 000JI0UKOH M 00pa3oBaHUEM
KOMIUIEKCOB C OCHOBHBIM €€ KOMIIOHEHTOM — NeNTHIOINIMKaHaMu. B pesysibTare 3TOro
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MENTHIOTINKAHBl TEPSIOT CIIOCOOHOCTh K TPAHCHOPTY KHCIOpOAa BHYTPH KIETKHA C
mocneAyomien ee rudensio [5].

OnHMM W3 TJIaBHBIX (DAKTOPOB MPOAODKUTEILHOCTH KH3HU CPE3aHHBIX I[BETOB
SIBIIICTCS BOJHBIA OajaHC B PACTEHUSIX, KOTOPBIM HANpPSIMYy CBS3aH C 3aKyIMOPKOW
MIPOBOJAIINX COCYIOB CTEOIS B pe3yIbTaTe AesITENbHOCTH MUKPOOPTraHu3MoB [13].

[IpoTekTopHBle  pacTBOpBI,  colepXkallue HaHoOWocepeOpo,  obOecreynBaroT
I[EJIOCTHOCTh TPAHCIIOPTUPYIOIIUX MOTOKOB KCHJIEMBbl. B pe3ynbrare 3TOro MpOMCXOIUT
OecTIpensITCTBEHHOE IIOCTYIUIEHHE BOJBI W METa0OJMTOB B TKAaHU IBETKA. OJTO
MOTBEPKIACTCA YBEIMISHUEM TOTIIOMICHHS BOABI I[BeTamMu rBo3AuKH Ha 20,7—41,5 % mo
CPaBHCHHI0O C KOHTpojeM. V3MeHeHue TMOTJoNICHUS BOABI TOJ  BIUSHHUEM
HaHOOMOCcepeOpa COIMPOBOXKIAIOCH YBETMYCHWEM CHIPOM Macchl IIBETKa B CpEeTHEM Ha
30 %, 4TO 3HAYMTENHHO OIpeNessieT HACHIIEHHOCTh BOJOW W Typrop Jemnectkos. [Ipu
3TOM cyxas Ouomacca I[BETKOB M3MCHSJIACh HE3HAYuTeNbHO — Ha 5,3-6,5 %, uTO
CBUJICTEIILCTBYET OO0 YBEIMYCHUHM BOJOHACHIIIICHHOCTH I[BETKA U, KaK CICJICTBUE,
COXPaHEHUH NIEKOPATUBHBIX KAUeCTB M MPOJOIDKUTENFHOCTH JKA3HH. Y BEIMICHUE CHIPOI
6I/IOMaCCI>I HOBCTKOB BO BCCX BapHAHTaX OIbITa KOPPEIHMPOBAIO C IOIJIOICHHUEM BOILI
noberamMu M coiep>kaHieM Bojbl B BeTKe. OJTHAKO MPpH KOHIEHTpaWU HaHoOnocepeopa
25,0 Mr/m HeKopaTHBHOCTH, MPOAOIDKUTENFHOCTD JKH3HH, IOTJIONMICHHWE M COJEpKaHue
BOJIBI B IIBETKE HE3HAUMTEIIFHO CHIDKAINCH 10 CpaBHEHHIO ¢ KOoHIeHTpamued 10,0 mr/n
[5].

YBenmueHne NPOJOIDKUTENFHOCTH KU3HH M COXpaHEHHE JIEKOPATUBHBIX KayeCTB
CpE3aHHBIX I[BETOB TaKe HAOI0JAIOCh Ha IBETAaX acTPhl M Xpu3aHTeMbl. Ha pucynke 2
MOKa3aH BHEIIHHUHI BUOA CPE3aHHBIX HO6€FOB XpU3aHTCMbl IIOCJIC OJOKCIO3UIIUMU B
MPOTEKTOPHBIX PACTBOPAX ¢ HAHOOHMOCEPEOPOM.

Puc. 2. BHemnuii BUJ cpe3aHHBIX MOOETOB XPU3aHTEMbI B JTUCTHJUTMPOBAHHOMN BOJIE
(a) u pactBopax HaHoOuocepebpa: 6 — 5,0 mr/n, B — 10,0 mr/m, r — 25,0 mr/m Ha 10-¢
CYTKHU.

CpaBHeHHE pe3yJIbTaTOB aHTUMUKPOOHOTO JICHCTBUSI HAHOOHOCEpeOpa Ha cpe3aHHbIe
IBETbI C paHEC INOJYUYCHHBIMH JaHHBIMU €0 BJIUAHHA Ha IMPOAOLKHUTCIBHOCTL XKH3HU,
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JIEKOPAaTUBHOCTH, BOJIHBIN OamaHc 1 GmomMaccy IIBETKOB MO3BOJISIET CAENATh BEIBOJ O TOM,
YTO OJHUM W3 OCHOBHBIX (DAKTOPOB BIWSHUS HaHOCEpeOpa Ha COXpaHEHHUE TEKOPATHBHBIX
KaueCTB CPE3aHHBIX IIBETOB SIBJITIOTCS €r0 OUOIUIHBIC CBOMCTRA.

3AK/IIOYEHUE

Takum 00pa3oM, HAHOKOMITO3UIUS cepedpa B MaTpHIle albIHHATA HATPHUA MOXKET
OBITh PEKOMEHJIOBAaHA JUIS IIOJIyYEHUS TPOTCKTOPHBIX PACTBOPOB TPHU COXPAHCHUU
CPE3aHHBIX I[BETOB KaK aHTUMHUKPOOHOE CPEICTRO.

Paboma evinoanena npu gunancosoti nododepocke 6 pamkax 6az080u uacmu
eocyoapcmeennozo 3aoanusi Ne 2015/701 Munobpuayxu Poccuu 6 cghepe Hnayurnou
Odesmenvrocmu  memvl  «OQOOCHOBAHUE NPUMEHEHUT  0300POBUMETTbHO-NPEEEHMUGHBIX
MEXHONI02ULL HA OCHOBE OeUCMBUS HUSKOUHMEHCUBHBIX (PaKMOPO8 PA3TUYHOL NPUPOOLLY.
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ANTIMICROBIAL ACTION OF NANOBIOSILVER FOR CUT FLOWERS

Omelchenko A. V.', Jurkova I. N.', Omelchenko S. 0.

'V.I. Vernadsky Crimean Federal University, Simferopol, Crimea, Russian Federation
2Crimean Republican Institute of Post-diploma Pedagogical Education, Simferopol,
Russian Federation

E-mail: 5612178@ukr.net

Storage of decorative qualities of cut flowers is the most important task of the flower
industry. The main cause of wilting of cut plants is a violation of the water exchange
through the uncontrolled development of microorganisms in the water. As a result, their
metabolic products clog the xylem vessels.

The aim of this study was to investigate the antimicrobial action of nanobiosilver on
putrid microflora of cut flowers.

The object for research was cut generative shoots of carnations, chrysanthemums and
asters and water-soluble bactericidal composition of silver nanoparticles in a matrix of
sodium alginate. The cut shoots were placed in vessels filled with protective solutions
containing nanobiosilver in a concentration of 5.0, 10.0 and 25.0 mg/L. As a control we
used distilled water. Duration of experiment was 10 days. Antibacterial action of
nanobiosilver on putrid microflora of cut flowers was investigated using the organoleptic
and microbiological methods. The organoleptic method determined the nature and
intensity of the odor based on 5-point scale according to GOST 3351-74. Number of
mesophilic aerobic and facultative anaerobic microorganisms was determined by the
number of colony forming units in 1 cm’ of test solution (GOST 18963-73).

The results of organoleptic studies showed that 10 days after exposure of shoots of
cut carnations, asters and chrysanthemums to protective solutions of nanobiosilver in a
concentration of 5.0 mg/L there was a complete absence or weak intensity of odor
compared to the control. By increasing the concentration of nanobiosilver odor completely
disappeared. Also we noticed the suppression of growth of mesophilic aerobic and
facultative anaerobic microorganisms in all tread solutions containing nanobiolsilver.
Their development was only observed in the control variant and was 4.1¥10°. A
comparison of the results of antimicrobial action of nanobiosilver on cut flowers with the
earlier data on its impact on life expectancy, decorative properties, water balance and
biomass of flowers was made. It was concluded that one of the main factors influencing
the preservation of decorative qualities of cut flowers is antimicrobial action of
nanobiosilver.

It was shown that silver nanobiocomposition in a matrix of sodium alginate can be
recommended for protective solutions maintaining cut flowers as an antimicrobial agent.

Keywords: nanobiosilver, cut flowers, antimicrobial action, protective properties.
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