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08 . ABSTRACT

Nanoparticles and nanocomposites in low concentrations can be a suitable
: alternative to antibiotics. In this study, for the first time, silver-zinc oxide nanocomposites were synthe-

Received: 14 Jan 2023 sized from the cellulose of Barhi date palm (Phoenix dactylifera L.) seeds.
Accepted: 24 Apr 2023 [VETEEE In this study, the chemical compounds of Berhi date palm seed extract (such as phenols, fla-
: vonoids, and ascorbic acid) were first assessed, and silver-zinc oxide nanocomposites were synthesized.
The properties of the synthesized nanocomposites were evaluated using different spectroscopy and mi-
croscopy techniques. The antibacterial activity of the extract and silver-zinc oxide nanocomposites was
investigated against standard strains of Escherichia coli, Klebsiella pneumoniae, and Staphylococcus au-
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Keywords: reus. The cytotoxicity of the extract and nanocomposites against breast cancer cells MCF-7 and normal
Pho d 2 protein, ¢ cells MCF-10A were finally evaluated.

Date palm, Phoenix : [ETE In the extract, there were high concentrations of flavonoids and phenols. Based on scanning
dactylifera L., electron microscopy and transmission electron microscopy, the size of synthesized nanocomposites was
Cellulose, Silver, © 20%5 nm with a spherical shape. The diameter of the inhibition zones was 21.30.5 mm and 19.4£0.7
Zinc oxide, mm for Klebsiella pneumoniae and Escherichia coli, respectively. According to the MTT assay results, the
Nanocomposites, ©  nanocomposites were more cytotoxic to MCF-7 breast cancer cells than normal cells MCF-10A.
Anti-bacterial agents, [T The synthesized zinc oxide-silver nanocomposites have antibacterial and anticancer proper-
Cytotoxicity © ties with fewer side effects and significant efficacy, which can be used as a potential therapy in the future.
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Extended Abstract

Introduction

hytochemical compounds such as phe-
nols, flavonoids, carotenoids, linoleic
acid, tannins, and serotonin are present in
Phoenix dactylifera L. (date palm) extract
[1-3]. In Southwest Asia and North Africa,
the date palm tree is considered a $taple and ancient crop
[4, 5]. There are more than 2,500 species of date palm
trees in the Arecaceae family (Angiosperms, monocotyle-
don) [4]. A green nanoparticle and nanocomposites made
from medicine plants has become simple, nontoxic, eco-
friendly, and efficient in recent years [6, 7]. The biologi-
cal and green methods were proven to be less expensive,
non-toxic, cost-effective, and environment-friendly [7, §].
Anti-cancer antibodies coated on gold and zinc nanoparti-
cles can effectively bind to cancer cells [9].In cancer treat-
ment and diagnosis, zinc (Zn), silver (Ag), and gold (Au)
nanoparticles and nanocomposites are commonly used.

Several studies have demonstrated that metal nanopar-
ticles and nanocomposites with green components and
biomolecules have antibacterial and cytotoxic properties
and that they may improve delivery systems for drugs
[6, 9]. This study aims to investigate the antibacterial ac-
tivity and cytotoxicity of silver-zinc oxide nanocomposite
synthesized using cellulose from date palm seeds.

Methods

In this study, the phytochemical compounds in Barhi
date palm seed extract such as phenols, flavonoids,
and ascorbic acid, were first investigated. In addition,
silver-zinc oxide nanocomposites were prepared from
the cellulose of date palm seeds followed by their an-
tibacterial, and cytotoxicity evaluation. The features of
nanocomposites were evaluated using spectroscopy
and microscopy techniques, including, Fourier-Trans-
form Infrared Spectroscopy (FTIR), ultraviolet spec-
troscopy (UV-Vis), X-ray diffraction (XRD), trans-
mission electron microscopy (TEM), field emission
scanning electron microscopy (SEM), and energy dis-
persive spectroscopy (EDS). Silver-zinc oxide nano-
composites synthesized from cellulose were tested
against standard strains of Escherichia coli, Klebsiella
pneumoniae and Staphylococcus aureus. The cytotox-
icity of the extract and silver-zinc oxide nanocompos-
ites synthesized from cellulose was also investigated
using the MTT assay against breast cancer cells MCF-
7 and normal cells MCF-10A.
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Results

In the study of phytochemical compounds in the seed
extract, flavonoids and phenols had higher concentra-
tions. The EDS analysis results revealed high purity silver
and zinc in silver-zinc oxide nanocomposites. By SEM
and TEM, the synthesized nanocomposite size was re-
ported 20+5 nm and had a spherical shape. The diameters
of the inhibition zones for Klebsiella pneumoniae and
Escherichia coli strains treated by the synthesized nano-
composites were 19.4 mm and 21.3 mm, respectively.
The MTT assay results showed that the nanocomposite
was more cytotoxic to MCF-7 breast cancer cells than
MCF-10A normal cells.

Conclusion

A fast method for synthesis of silver-zinc oxide nano-
composites was investigated in the present study by using
the cellulose of date palm seeds. Based on the results of
FTIR, the presence of flavonoids, phenols and ascorbic
acid in the date palm extract was confirmed. The results
of EDS, SEM, and TEM confirmed the XRD pattern.
In evaluation of silver-zinc oxide nanocomposites’ an-
tibacterial and cytotoxic properties against Escherichia
coli, Klebsiella pneumoniae, Staphylococcus aureus, the
maximum inhibition zones were obtained for Klebsiella
pneumoniae and Escherichia coli. It can be concluded
that silver-zinc oxide nanocomposites synthesized from
the cellulose of date palm seeds have antibacterial and an-
ticancer properties, which may be useful for future studies
in treatment of breast cancer.
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