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Abstract

We report the first use of iron oxide magnetic nanoparticles (Fe O  MNPs) as a novel, alternative, simple and reliable

agents for colorimetric measurement of radical scavenging activity of the antioxidants. In the presence of H O  and the

peroxidase colorimetric substrate, Fe O  MNPs catalyzed the oxidation of colorless peroxidase substrate to form

colorimetric products via the generation of hydroxyl radicals. After adding antioxidants, the catalytic activity of Fe O

MNPs was inhibited due to scavenging of hydroxyl radicals by the antioxidants, producing less colorimetric products

resulting in the reduction of color intensity. Two model antioxidant standards including gallic acid (GA) and

epigallocatechin gallate (EGCG) were successfully evaluated for their hydroxyl radical scavenging activity using the

developed assay. The performance of the developed method was validated against traditional antioxidant assays for 9

tea samples Using the Spearman rank correlation coefficient method the antioxidant activity of tea samples obtained

3 4
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Abstract

Abstract

Corrosion is one of the main reasons for in-core accidents in liquid sodium-cooled fast reactors, especially accidents due

to fuel cladding pipe damage. It is urgently required to investigate what kind of compound is produced as a corrosion

product after the interaction between stainless steel and sodium in fast breeder reactors (FBR). In this work, the

identification and quantification of sodium contaminant on steel surfaces has been conducted using laser-induced

breakdown spectroscopy utilizing the specific characteristics of a pulse transversely excited atmospheric CO  laser.

Experimentally, a pulse TEA CO  laser (Shibuya, 10.64 μm, 200 ns) was directed and bombarded onto the sodium

contaminant deposited on the surface of stainless steel. An excellent emission spectrum of sodium from the

contaminant was obtained without any disturbance from analytical lines from the steel itself. A quantification of sodium

contaminant on the steel surface has been successfully made by a linear calibration curve obtained from steel containing

2

2
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Abstract In that work, we have described the synthesis of novel Cu NPs decorated polyethylene

glycol (PEG2000) coated magnetic nanoparticles (Fe3O4/PEG2000/Cu NPs) in an eco-friendly path-

way applying Green Tea extract as reducing/stabilizing agent. The morphological and physicochem-

ical features of the prepared nanocomposite were determined using several advanced techniques like

ICP-OES, FE-SEM, EDX, atomic mapping, TEM, VSM, and XRD studies. In the antioxidant test,

the IC50 of Fe3O4/PEG2000/Cu nanocomposite and BHT against DPPH free radicals were 198 and

85 mg/mL, respectively. In the cellular and molecular part of the recent study, the treated cells with

Fe3O4/PEG2000/Cu nanocomposite were assessed by MTT assay for 48 h about the cytotoxicity and

anti-human gastric cancer properties on normal (HUVEC) and gastric cancer cell lines i.e. NCI-

N87 and MKN45. The IC50 of Fe3O4/PEG2000/Cu nanocomposite were 316 and 131 mg/mL against

NCI-N87 and MKN45 cell lines, respectively. The viability of malignant gastric cell line reduced

dose-dependently in the presence of Fe3O4/PEG2000/Cu nanocomposite. It seems that the anti-

human gastric cancer effect of recent nanoparticles is due to their antioxidant effects.
� 2021 Published by Elsevier B.V. on behalf of King Saud University. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

One of the simplest nanostructures that is widely used in indus-
try today is metallic nanoparticles. Metallic nanoparticles can

bind non-destructively to single-stranded DNA, which are
important in medical diagnostics. Nanoparticles also can pass
through the vessel and position the target organ in the body,

which is used in biomedicine, imaging and therapy
(Arunachalam et al., 2003; You et al., 2012; Mao et al.,
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Abstract Divalent cobalt and copper chelates of the two ligands 1-(1-ethoxycarbonylmethyl-2-o

xoindolin-3-ylidene) thiosemicarbazide (EOIT) and 1-(1-benzyl-2-oxoindolin-3-ylidene) thiosemi-

carbazide (BOIT) are the target compounds of the current study. Identification of the structures

and geometries of these compounds have been performed using the possible physicochemical and

analytical instruments. Elemental analysis, molar conductance and thermal analysis assured the

composition of the four chelates to be [Co(BOIT)Cl]�1�.5H2O (BOIT-Co), [Cu(BOIT)Cl] (BOIT-

Cu), [Co(EOIT)Cl2(H2O)]�5H2O (EOIT-Co) and [Cu(EOIT)Cl]�Cl (EOIT-Cu) which was further

confirmed by the measurement of mass spectra. The architecture arrangement of the ligand atoms

around Co and Cu centers has been determined depending on the UV–Vis spectral measurements

and calculation of meff values. This proved that the copper compounds were square planer whereas

the cobalt complexes were tetrahedral or octahedral arrangements. These compounds were exam-

ined as corrosion inhibitors for Sabic iron in 1.0 M HCl solution using potentiodynamic polariza-

tion, electrochemical impedance spectroscopy, mass-loss and scanning electron microscopy

techniques. The acquired outcomes disclosed that the examined compounds were found to have
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