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UccnenoBaHue TMOCBAIIEHO OMOCHMHTE3WpOBaHHbIX HaHouactumam (HY) deppura nmHKa
(ZnFe204) B acmekTe BIMSHUS HA WHAYKIHMIO KaJTyca U pereHeparuio moOeroB KyJabTyp Oa3mInKa
(Ocimum basilicum L.) in vitro. IlosiydueHHbIe pacTUTEIBHBIE KYJIBTYPHI iN Vitro BBI3BIBAIOT BCE OOJIBIIHI
MHTEpeC BO BCEM MHpe HU3-3a KX I[OTEHI[HaJa KaK 3JIMCUTOPOB BTOPUYHBIX METa0OJIMTOB C
AHTUOKCHUJIAHTHBIMU CBOMCTBAMH. B HacTosAIIEM HCCIeIOBaHUY pa3imyHble KoHIleHTpanuu HY ZnFe;O4
U PeryJATOpPOB POCTa PAaCTeHUU (LIUTOKUHOB M ayKCHHOB) ObLIM 00aBJIEHBI K KYJIBTypaMm in Vitro gy
YCTOMYHBOTO MPOU3BO/ICTBA OMOMACCHI KaJUTyCHBIX KyJIbTyp 6asminka O. basilicum. MenkoaucnepcHbie
nopomku ¢eppurta nuHKa ZnkFe;O4 (muamerpom MeHee ~50 HM) MOJIydaIu OHOJIOTHYECKUM CIOCOOOM
(MeTo/IoM «3eJIeHOT0» CHUHTE3a) B IIEJIOYHON cpesie M3 BOAHOTO HKCTpPaKkTa ImeTpymku Petroselinum
crispum.

Kasutyc, mosryueHHBIN U3 JIUCTOBBIX U CTEOJIEBBIX SKCIUIAHTOB pacTeHui 6aswmiuka aymmucroro (O.
basilicum) paznuunsix copToB (Pycckuil 2ueanm 3eaeHwlil, Pyccxuil cueanm guonemoswlil, Bacuauck u
Epesanckuilt cangup) («T'aBpum», Poccus), 6pu1 moimyueH Ha cpenax MS (Mypacure-Ckyra) c
Pa3JIMYHBIMU KOHIIEHTPAIUAMHU U COOTHOIIIEHHEM ayKCHHOB — AUXJIOpQeHOKcuyKcycHou (2,4-11) u -
uaAomrykcycHod kucyaor (MYK), u nurokuuuuos (BAII): 1 mr/n 2,4-/1; 2 mr/n 2,4-11; 3 mr/n 2,4-]1;
3mr/aBAIT+0,3mr/aNYK. HY ZnFe;O, ucnonp3oBanu B KoHIeHTpamusax 12,5, 25 u 50 mxr/i, mpu
BBE/IEHUH B MUTATEIBHYIO CPEAY KOTOPBIE IIPEIBAPUTEIHHO AUCIEPTUPOBAIN YABTPA3ByKOM B TeueHue 4
4y. Ilocsie aBTOKJIABHUPOBaHWUSA U IIepe7] HCIOJH30BAHUEM CpeAbl TaKXKe IPOBOAMWIACH 00paboTKa
YJIBTPa3BYKOM B TeueHue 2 4. KonTposiem cayxuia cpena 6e3 gobasnenus HY ZnFe;O,. DxcriepuMeHT
MPOBOJIWJICA B 3-KpaTHOUM MOBTOpHOCTU. PuKcarus HabII0eHUi MPOBO/IKIach B TeueHue 1 maccaxka (30
nuei). [IpoBoAMIOCH MUKPOCKOIIUPOBAHUE KJIETOK Kasuryca. OIpeziesisii Cyxylo W ChIPYI0 Oromaccy,
JKU3HecnocobHocTh, 2KC (oOKpammBaHue KJIETOK CHHBKON DBaHca B KaMmepe ['opsieBa U MoACUYET MEPTBBIX
Y ’KU3HECIIOCOOHBIX KJIETOK) U PaCCUUTHIBAIN UHEKC pocTa. O6pasIioM /i SKcliepuMeHTa ObUT BIOpaH
KaJUTyC, TIOJIy4YeHHBIN U3 pacTeHUd copra Pycckuil rurant ¢uoseToBbld Ha cpeae MS+2 mr/n 2,4-]]
(mepBUUYHBIN 3KCILUIAHT — cTebsn). JlaHHBIM BapuaHT ObLT BHIOpaH B CBA3U ¢ camou Beicokou KC u
TUIMTMYHOCTH KaJUIyca /ISl JAHHOTO COPTa.

B pesysnbTaTe IpoBe/IeHHBIX HUCCIeJOBAHUHN YCTAHOBJIEHO, UYTO camas Boicokas JKC Habozanacey B
KOHTPOJIbHOM BapuaHTe (MS+2 mr/n 2,4-/1) Ha IepBUYHBIX SKCIIAHTaX pacTeHui copTa Pycckuii ruranr
¢duosneroBsiil. B cBot0 ouepenn, mpu ob6asiennu HY ZnFe;04, Bo Bcex BapuanTax, JKC KIeTok Kayuryca
cHkanack. CyIeCTBEHHBIX PA3INYUM MeXIy KOHTpPOJeM U cpefou ¢ mobasienuem 12,5 mkr/m HY
ZnFe>04 He HAOMIOAANMOCh. CyIIeCTBEHHBIX Pa3/IMUUil B HAKOIUIEHUU CyXOH OMOMAacCChl MEXKAY BCEMU
BapHaHTAMU U KOHTPOJIEM He ycTaHOBIeHO. Hambo bl mHAEKC pocTa HabI0aIcs B BADUAHTE CPE/Ib
MS+2 mr/n 2,4-11 + 25 mxr/n HY, nanmensimuii — MS+2 mr/na 2,4-J1 + 50 mixr/a HY.

YcraHoBiieHo, uyTo coyetanue 25 Mir/i ZnFe;Osc MS u 2 mr/n 2,4-]1 npuBoAWIIO K Tposindepanuu
KaJUTyca, KOTOPBIH ObLI 60Jiee 0/THOPO/IEH 110 CPAaBHEHHUIO € IPYTUMH BapHaHTaMHU cpefi, 60Jiee aHTOIaH-
OKpallleH, CaMbIil KPYIHBIM M IO CBOEMY BHJY O4YeHb CX0XK C¢ KoHTposieM (MS + 2 wmr/n 2,4-[1).
[Ipumenenue ZnFe;Os uMeHHO B /103e 25 MKI/J UHAYIUPOBAJIO MAKCUMAIBHBIA IPHUPOCT CHIPOH
6momaccel (1,50+0,06 r) m Hauboapmuil wHAEKC poctra (3,55) Ka/UIyCOB IO CPaBHEHUIO CO BCEMU
ONBITHBIMU BapHAHTAMU, IIPU 3TOM JJI MOJIYYEHU KU3HECIIOCOOHBIX KAJUIyCHBIX JJUHUN HEOOXO0AUMO
npucytcTBrue B MS- cpefie aykcuHa (2,4-/1). Kastye, mosydeHHbIlN Ha cpefie ¢ nobasiennem 50 mkr/in HY
ZnFe 04, moyYnsICs PHIXJIBIM, a Ha cpeie ¢ lobaBienueM 12,5 mxr/n HY ZnFe2O4, HA060POT — IVIOTHBIM.
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The study is devoted to biosynthesized zinc ferrite nanoparticles (NPs) (ZnFe20.) in terms of their
effect on callus induction and shoot regeneration of basil (Ocimum basilicum L.) crops in vitro. The
obtained plant cultures in vitro are of increasing interest worldwide due to their potential as elicitors of
secondary metabolites with antioxidant properties. In the present study, different concentrations of
ZnFe>04 NPs and plant growth regulators (cytokines and auxins) were added to in vitro cultures for
sustainable production of basil callus culture biomass O. basilicum.

Fine zinc ferrite ZnFe,04 powders (less than ~50 nm in diameter) were obtained biologically (by
the “green” synthesis method) in an alkaline medium from an aqueous extract of parsley Petroselinum
crispum. Callus obtained from leaf and stem explants of sweet basil (O. basilicum) plants of different
varieties (Russian Giant Green, Russian Giant Purple, Basilisk and Yerevan Sapphire) (Gavrish, Russia)
was obtained on MS (Murashige-Skoog) media with different concentrations and ratios of auxins — 2,4-
dichlorophenoxyacetic (2,4-D) and B-indoleacetic acids (IAA), and cytokinins (BAP): 1 mg/L 2,4-D; 2
mg/L 2,4-D; 3 mg/L 2,4-D; 3 mg/L BAP + 0.3 mg/L IAA. ZnFe;O4 NPs were used in concentrations of
12.5, 25 and 50 pg/l, when introduced into the nutrient medium, which was preliminarily dispersed by
ultrasound for 4 hours. Afte autoclaving and before use, the medium was also sonicated for 2 hours. The
medium without the addition of ZnFe>O4 NPs served as a control. The experiment was carried out in
triplicate. Observations were recorded for 1 passage (30 days). Microscopic examination of callus cells was
carried out. Dry and wet biomass, viability, FS (cell staining with Evans blue in a Goryaev chamber and
counting dead and viable cells) were determined, and the growth index was calculated. Callus obtained
from plants of the Russian Giant Violet variety on MS+2 mg/l 2,4-D medium (primary explant - stems)
was chosen as a sample for the experiment. This variant was chosen due to the highest FS and typicality of
callus for this variety.

As a result of the conducted studies, it was established that the highest FS was observed in the
control variant (MS + 2 mg / | 2,4-D) on primary explants of plants of the Russian Giant Violet variety. In
turn, with the addition of ZnFe,O4 NPs, in all variants, the FS of callus cells decreased. No significant
differences were observed between the control and the medium with the addition of 12.5 pg/l ZnFe>O4 NPs.
No significant differences in the accumulation of dry biomass were found between all variants and the
control. The highest growth index was observed in the medium variant MS + 2 mg/1 2,4-D + 25 ug/l NPs,
the lowest - MS + 2 mg/| 2,4-D + 50 pg/l NPs. It was found that the combination of 25 pg/l ZnFe>O4 with
MS and 2 mg/l 2,4-D resulted in the proliferation of callus, which was more uniform compared to other
media variants, more anthocyanin-colored, the largest and very similar in appearance to the control (MS
+ 2 mg/1 2,4-D). The use of ZnFe.O4 exactly at a dose of 25 pg/l induced the maximum increase in raw
biomass (1.50+0.06 g) and the highest growth index (3.55) of calli compared to all experimental variants,
while the presence of auxin (2,4-D) in the MS medium is necessary to obtain viable callus lines. The callus
obtained on the medium with the addition of 50 pg/l ZnFe>O4 NPs turned out to be loose, and on the
medium with the addition of 12.5 pg/l ZnFe>O4 NPs, on the contrary, it was dense.
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