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The release of nano-sized metal particles into the environment, along with the associated risk
of their migration through the food web, is linked to the widespread application of nanomaterials
in industry and agriculture. In this study, Mentha spicata L. plants were exposed to silver
nanoparticles (1-2 nm) at concentrations of 1, 5, 10, 50, and 100 mg/l over a 28-day period,
employing two distinct application methods: root application and foliar spraying. Silver content
in plant tissues, soil samples, and herbal infusions prepared from exposed spearmint leaves was
determined via atomic absorption spectrometry. In root-applied treatments, silver predominantly
accumulated in the soil; however, translocation to the leaves was also detected, reaching
a maximum concentration of 16.9 mg/kg in leaves at the highest exposure level (100 mg/l AgNPs).
Silver nanoparticles significantly reduced the soil basal respiration rate compared to the control
on the 7th and 30th days of incubation. When silver nanoparticles were applied to the foliage,
accumulation in the leaves (5.04-140.4 mg/kg) was observed, alongside excretion through the
root system into the rhizosphere (up to 2.41 mg/kg). Interestingly, silver nanoparticles enhanced
photosynthetic efficiency in the plants by increasing S-carotene and chlorophyll content, and they
also stimulated higher antioxidant activity compared to untreated plants. During brewing, silver
extraction into the infusion was below 1% for soil-applied treatments but ranged from 22 to 98%
for foliar applications. Risk assessment indicated that prolonged consumption of mint infusion
containing silver concentrations exceeding 0.348 mg/! could pose adverse health effects.

[TocTym/ieHrne HAHOYACTHI[ METAJJIOB B OKPYXKAaIOIIYI0 CPELy, a TaKXKe PUCKH WX MHTPALHH M0
TMHUILIEBOM CEeTH CBsI3aHbl C LIHPOKHM MpPUMeHEHHEM HAaHOMAaTepHa/oB B MPOMBILUJIEHHOCTH U Cellb-
CKOM X03siicTBe. B naHHOM uccsenoBanuu pacrenus Mentha spicata L. nogseprajuch Bo3eHCTBUIO
HaHouacTHll cepebpa (1-2 Hm) B KoHueHTpauusx 1, 5, 10, 50 u 100 mr/a B Teuenne 28 cyT ¢ Hc-
MOJIb30BAHMEM [BYX TEXHHK: KOPHEBOrO BHECEHHs H OMPLICKMBaHHUs JHCTheB. Comepxkanue cepebpa
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B TKaHfX pacTeHHH, 06pas3lax MouBbl U TPaBSHBIX HACTOSX, MPUTOTOBJNEHHBIX H3 00pabOTaHHBEIX Ha-
HOUYACTHLIAMH JIUCTbEB MSThl KOJOCHCTOH, ONMpPEAENsIOCch C MOMOLLbI0 aTOMHO-2a0COPOLHOHHOM CleK-
TpoMeTpuH. [Ipy KOpHEBOM BHeCeHHM cepefpo MpeUMYIIeCTBEHHO HaKalJHMBajoCh B I10YBE, OfHAKO
Takxe ObLIO OGHAPYXKEHO €ro nepeMelleHHe B JIUCTbS C NOCTHXKEHHEM MaKCHMaJsbHOH KOHLEHTpa-
uud 16,9 mMr/kr npu MakcumasnbHoM ypoBHe BozaedcTBus (100 mr/n AgNP). HanouacTuipl cepe6-
pa 3HAUMTENbHO CHHXKAIW 0a3ajbHYI CKOPOCTb ABIXaHHUS IOYBBEI 110 CPaBHEHHIO C KOHTPOJIEM Ha
7-#t u 30-# nHM uHKyOauuu. [Ipu ompeicKMBaHWM pacTeHHH OBLIO OTMeUeHO HaKoIlJIeHHe cepebpa
B JqucThbsax (5,04-140,4 mr/Kkr), a TakKe ero mepemelleHre yepe3 KOPHEBYIO CHCTEMY B pusocdepy
(mo 2,41 mr/xr). MiHTepecHo, 4TO HaHOUYACTHLb cepedpa MOBBILIAAH 3(DPEKTHBHOCTb (POTOCHHTE3a B
pacTeHMsIX 3a CUeT YBeJHUEHHUs] COlepKaHusl [-KapoTHHA U XJOPOo(HU/IIa, a TaKkKe CTUMYJIHPOBAJIH
GoJsiee BBICOKYIO aHTMOKCHIAHTHYI aKTHBHOCTb M0 CPaBHEHHIO C He0OpabOTaHHBIMH PacTEHUSIMH.
[Ipu 3aBapuBaHHM JIUCTbEB MSITHl H3BjedeHHe cepebpa B HacToi cocraBisio menee 1% B ciy-
Yae BHeCEHHsl HAHOYACTHL B MOYBY, HO BapbHpoBaso oT 22 10 98 % mnpH BHeKOpPHEBOH MOLKOPMKE.
OueHka pucKa Mokasasa, 4To IJIUTeJbHOe yNoTpeGJieHHe MSITHOTO HACTOSs, COZEpIKallero cepedpo
B KOHLEHTpaluH, mpeblmatoedt 0,348 Mr/m, MoKeT OKasblBaTh HeGIAronpUsiTHOEe BO3LeHCTBHE Ha
310pOBbeE.

PACS: 61.46.Df
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