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Abstract : This study inves
gates the compara
ve impact of Nickel and cobalt, in both ionic and nanopar
cle forms, on

Brassica plants. Plants were treated with Nickel ions (Ni²⁺), cobalt ions (Co²⁺), Nickel nanopar
cles (NiNPs),
and cobalt nanopar
cles (CoNPs). Nanopar
cle characteriza
on was performed using Dynamic Light
Sca(ering (DLS), Zeta Poten
al analysis, X-Ray Diffrac
on (XRD), and UV-Visible spectroscopy to determine
size distribu
on, surface charge, and crystallinity. To assess oxida
ve stress responses, the ac
vity of
Glutathione Reductase (GR), a key an
oxidant enzyme, responsible for maintaining cellular redox
homeostasis by regenera
ng reduced glutathione (GSH) from its oxidized form (GSSG), thereby sustaining the
intracellular glutathione pool required to neutralize reac
ve oxygen species (RO S) and support essen
al
metabolic pathways under stress condi
ons, its ac
vity was measured post-treatment. Total protein content
was quan
fied using the Bradford assay, and SDS-PAGE was used to examine protein expression pa(erns.
The results revealed differen
al GR ac
vity and protein expression profiles between metal ion- and
nanopar
cle-treated groups, sugges
ng that nanopar
cle exposure elicits a dis
nct biochemical response in
plants compared to their ionic counterparts. This work contributes to understanding how different forms of
heavy metals affect plant stress mechanisms and the poten
al environmental implica
ons of nanopar
cle
use.
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