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PE®EPAT

JumnoMHas pabota: 52 cTpaHullbl, 8 pPUCYHKOB, 2 TaOIUIbI, 55 UCTOYHUKOB.

HAHOYACTUIIBI, HAHOCEPEBPO, «3EJIEHBI CUHTES,
BEH3UMUJIA3OJbHBII TECT, KPYXKOBBIM TECT, ®YHIMUIUJTHAS
AKTHUBHOCTD, ¢uronaToreHnsl

enbto paboOTHI SBIAETCS aHAIU3 BO3JCUCTBHUS CEPEOPSIHBIX HAHOYACTHI] Ha
rpuOHbIe  (PUTOMATOTEHBI  PACTEHHM C  HCIOJB30BAaHUEM  KPYKKOBOTO M
OEH3MMHU1a30IbHOTO TECTOB.

OOBEeKTOM JAaHHOTO WCCJICIOBAHUS SIBIISUIACh (DYHTUIIMHAS aKTUBHOCTD
HAaHOYACTHUI[ cepeldpa, MOJYUYEHHBIX C MOMOIIBIO «3€JIEHOTO» CHHTE3a U Ha OCHOBE
peakuuu [IBII + L- ackopbar. @yHruimansie cBOMCTBa HAHOCEPEOPa TECTUPOBAIUCH
0 OTHOIICHWIO K TpuOHBIM (uTOomaroreHam pactenmii — Fusarium culmorum,
Phaeosphaeria nodorum u Pyrenophora tritici-repentis.

B xoxe BbIMONHEHWS AUIUIOMHOW palbOThl € HCIOJIB30BAaHUEM METOJIOB
«3EJICHOr0» M XMMHYECKOrO0 CHHTE3a IOJIy4YeHbl cepeOpsiHble HaHOYACTHUIIBI.
HanocepeOpo oxapakTepu30Baiy MpH MOMOIIH CIIEKTPOMETPUH B YIIbTPadUOIETOBOM
U BUIUMOM 00JIACTSIX CHEKTPa, U CKAaHUPYIOILIEH 3JIEKTPOHHOW MUKpOCKOMHH. Takxke
OPOBENU OLEHKY WX (QYHTHIUIHOM aKTUBHOCTH METOJaMU KPYKKOBOTO H
OCH3MMU1a30JIbHOTO TECTOB MO0 OTHOIICHUIO K puTomarorenam — Fusarium culmorum,
Phaeosphaeria nodorum u Pyrenophora tritici-repentis.

DKCTPaKT XBOU €JIM €BPONEHUCKOW MPUTOJCH MJI OJHOCTaAUHHOIrO IpoIriecca
cuHTe3a HaHocepeOpa. lcrmosb30BaHME SKCTPAKTOB pacTeHud s cuHTeza HY
SABIIAETCS YKOJOTUYHBIM M 0€30MacHbIM crocoboM, Oosiee MPOCTHIM B UCIOJIHEHUH,
YeM METOIbl XHMMHUYECKOTro cHHTe3a. KOHLEHTpaluH HCXOJHBIX BEIIECTB H
PACTUTENbHBIX JKCTPAKTOB BIMSIIOT HAa WTOTOBBIM BBIXOJ HAHOYACTHI] cepedpa, a
TAaKKe Ha MX KAUYeCTBCHHBbIE W KOJIMYECTBEHHBIE XapakTepuctuku. CepeOpsHbie
HaHOYaCTHUIIbI MOJIyYEHHbIE XUMUYECKUM BOCCTAHOBJICHUEM UMenu
MPEUMYIIECTBEHHO IMJIMHIPUYECKYI0 H chepuueckyio ¢dopMmy, a Mo pasmepam
paznemnch Ha 2 ¢pakuun: 6omnbine 10 aM u menbiie 10 HM. B xome TectupoBanus
AgHY meromamu Kpy>KKOBOTO W OEH3MMHAA30JIbHOTO TECTOB ObLIa yCTAaHOBIIEHA
(GyHTHIMIHAS aKTUBHOCTH HaHOcepeOpa B oTHomeHmu Fusarium culmorum,
Phaeosphaeria nodorum u Pyrenophora tritici-repentis. Bo Bcex Tpex BapmaHTax
OCH3MMHUIA30IPHOTO  TeCcTa HauOonblmue (YHTUIHUIHBIE CBOWCTBA TOKa3ajiu
«enenpie»y AgHY. AgHY TIBIT + L-ackopOar Taxke mpoOsBIsiIN (DYHTHUITUTHBIC
CBOMCTBa, HO BBIPAKEHHOCTh ATUX CBOMCTB OblLjIa MEHbIIE, 4eM y «3eneHbix» AgHY.
Oyurunmansie cporictBa AgHY sBisitorest mpoayktom cuHeprun camux AgHY u
HMOHOB cepedpa, koTopbie oOpazytorca uz AgHY npu nonagaHuu B KUBYIO KIETKY.
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PODEPAT

Hpinnomuas padota: 52 crapoHak, 8 MaltoHKay, 2 TaOmilbl, 55 KPbIHIL.

HAHAYACIIILIBI, HAHACPOEBPA, «3SITEHBI» CIHTD3,
BEH3IMIJIAZOJIbHbI  TOCT, KPYXKOBbI TOCT, @OVYHITHbIJIHASA
AKTBIYHACIb, ®ITAITATATEHBI

Mbraii paboThl 3'ayiseniia aHali3 Y3A3€sHHS Cp30paHbIX HaHAYaCIIl] Ha
IPBIOHBIS (piTaraTareHbl paciiiH 3 BBIKAPBICTAHHEM KpY)KKOBara i OeH3iMmimazonbHara
TACTAY.

AO'ekTaM Jgan3eHara jgacielnaBaHHs 3'ayssiiacs (QyHrI(IqHAs aKThIYHACIH
HaHayacCIiI] cCp0pa, aTphIMaHBIX 3 JallaMOTal «3sUI€Hara CiHTI3y 1 Ha aCHOBE PIAKIIbIi
[1BII + L-ackap6at. @yHriublAHbIs YiaciiBacii HaHacpa0pa TacTaBajics ¥ aJlHOCIHAX
na rpelOHBIM GiTamartareHay paciin — Fusarium culmorum, Phaeosphaeria nodorum i
Pyrenophora tritici-repentis.

Y Xox3e BBIKAHAHHS JBIIUNIOMHAN pabOTBl 3 BBIKAPHICTAHHEM MeETajay
«3sn€Haray 1 XiMiuyHara CiHTI3y ObUIl aTphIMaHblsd CpI0OpaHbId HAHAYACIIIBL.
Hanacpa6pa axapaktapbIzaBaii Ipsl JaramMo3e CIieKTpaMeTphli ¥ YiabTpadisiieraBai i
OauHail abyacisgx CHEeKTpYy, 1 CKaHaBaJIbHAW JJEKTpOHHAW Mikpackamii. Takcama
mpaBsyli  alPHKY 11X QyHTIObIHANH — akThIYHACII MeTajaami  Kpy)KKoBara 1
OeHsiMimi3oipHara TdCTay ma agHociHax ga (iramararenay — Fusarium culmorum,
Phaeosphaeria nodorum i Pyrenophora tritici-repentis.

DKCTpaKT 1Bl €NKI eypaneicKkail MphIIaTHBI JJIs aHacTaAbIHHATA MPaIdCy
CIHTAI3Yy HaHacplaOpa. BeikapeicTanHe 3KCTpakTay paciin ais cintzy HY 3'synsenia
dKaJIariyHbIM 1 OsiCTIeYHBIM crocabaM, OOJIBII MPOCTHIM Yy BBIKAHAHHI, YbIM METaIbI
ximMiyHara ciHTI3y. KaHIHTpaIpll 3BIXOJHBIX PIYBIBAY 1 PACIIHHBIX JKCTpaKTay
VIUTBIBAIONh Ha BBIHIKOBBI BBIXaJ HaHAYaclil cp30pa, a TakcamMa Ha 1X SKacHBIA 1
KOJIBKACHBIS XapakTapbICThIKi. CprOpaHbis HaHAYACIHIIBI, sIKiS OBUIl aTphIMaHBI
XIMIYHBIM aJHAYJIEHHEM, MeJIi epaBaKHa IBUTIHAPHIYHYIO 1 chepbrunyto hopmy, a ma
naMmepax maa3siirics Ha 2 ¢pakubli: 6onem 3a 10 HM 1 merm 10 HM. Y Xoa3e
TacmipaBanHs AgHY wmeramami kpykkoBara i OeH3IMima3zosbHara TticTay ObLIA
ycransBaHas (QYHTIIBIIHBIS aKThIYHACI[hb HaHacp3Opa ¥V madblHEHHI na Fusarium
culmorum, Phaeosphaeria nodorum i Pyrenophora tritici-repentis. Ba ycix Tpox
BaphITHTaX OEH3IMiJa30JibHAra TACTY HAWOONBIIBIA (YHTIIBUIHBIS —YI1aciiBacili
nakazami «3snéass»y AgHU. AgHU IIBIT + L-ackapbar Ttakcama BBISYIISUTI
GYHTIBIIHBIA YIacIiBacIli, aje BBISYJICHACIh I'ITHIX yIacIliBacisgy Obla MEHIIaH,
9ybIM y «3su1€HBIX» AgHY. Oynrinsiansia ynacuiBacui AgHY 3'aynsronua npaagykram
ciaaprii camix AgHY 1 i€nay cpaOpa, skis yreaparonua 3 AgHY npsl TparieHH1 ¥
KBIBYIO KJICTKY.



ABSTRACT

Thesis: 52 pages, 8 figures, 2 tables, 55 sources.

NANOPARTICLES, NANOSILVER, "GREEN" SYNTHESIS,
BENZIMIDAZOLE TEST, CIRCULAR TEST, FUNGICIDAL ACTIVITY,
PHYTOPATOGENS

The aim of this work is to analyze the effect of silver nanoparticles on fungal
plant pathogens using circle and benzimidazole tests.

The object of this study was the fungicidal activity of silver nanoparticles
obtained using the "green" synthesis and based on the reaction PVP + L-ascorbate. The
fungicidal properties of nanosilver were tested against fungal plant pathogens —
Fusarium culmorum, Phaeosphaeria nodorum, and Pyrenophora tritici-repentis.

Silver nanoparticles were obtained in the course of the diploma work using the
methods of "green" and chemical synthesis. Nanosilver was characterized using
ultraviolet and visible spectrometry and scanning electron microscopy. Also, their
fungicidal activity was assessed by the methods of circular and benzimidazole tests in
relation to fungal phytopathogens — Fusarium culmorum, Phaeosphaeria nodorum,
and Pyrenophora tritici-repentis.

The spruce needle extract is suitable for a one-step process for the synthesis of
nanosilver. The use of plant extracts for the synthesis of NPs is an environmentally
friendly and safe method, which is easier to implement than methods of chemical
synthesis. The concentrations of the starting substances and plant extracts affect the
final yield of silver nanoparticles, as well as their qualitative and quantitative
characteristics. Silver nanoparticles obtained by chemical reduction had a
predominantly cylindrical and spherical shape, and were divided in size into 2
fractions: more than 10 nm and less than 10 nm. In the course of testing AgNPs by the
circular and benzimidazole tests, the fungicidal activity of nanosilver against Fusarium
culmorum, Phaeosphaeria nodorum, and Pyrenophora tritici-repentis was established.
In all three variants of the benzimidazole test, “green” AgNPs showed the highest
fungicidal properties. AgNP PVP + L-ascorbate also exhibited fungicidal properties,
but the severity of these properties was less than that of “green” AgNPs. The fungicidal
properties of AgNPs are a product of synergy between AgNPs themselves and silver
ions, which are formed from AgNPs when they enter a living cell.



