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Abstract Nano silica is a type of nanomaterial that is composed of very small particles of silicon dioxide. Due to
their small size, nano silica particles have unique properties that make them potentially useful in a variety of
applications, including food preservation. When used in food, nano silica can act as an anti-caking agent, a carrier
for flavors and nutrients, and a coating or packaging material to prevent spoilage. This study explores the potential
of nano silica, a type of nanomaterial, to preserve food safety and security. The method involves the preparation of
nano silica particles from a reliable commercial source and the characterization of these particles using techniques
e.g., scanning electron microscopy (SEM), and transmission electron microscopy (TEM). Nano silica has been
shown to inhibit the growth of microorganisms and have antioxidant properties that can extend the shelf life of food.
This study confirms that nano silica can help to preserve food safety and security by inhibiting the growth of bacteria
and other microorganisms that can cause foodborne illness. Nano silica particles can penetrate the cell walls of
microorganisms, disrupting their cellular processes. In addition, nano silica has been found to have antioxidant
properties that can help to prevent the oxidation of fats and oils in food. This can help to extend the shelf life of
foods that are prone to spoilage due to lipid oxidation, such as nuts, seeds, and oils.
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1. Introduction

Nano silica is a type of nanomaterial that is composed
of very small particles of silicon dioxide. It has numerous
potential applications in the field of food preservation,
including its use as an anti-caking agent, a carrier for
flavors and nutrients, and a coating or packaging material
to prevent spoilage. Research has suggested that nano
silica can help to preserve food safety and security by
inhibiting the growth of bacteria and other microorganisms
that can cause foodborne illness. This is because the small
size of the nano silica particles allows them to penetrate
the cell walls of microorganisms, disrupting their cellular
processes [1].

In addition, nano silica has been shown to have
antioxidant properties, which can help to prevent the
oxidation of fats and oils in food. This can help to extend
the shelf life of foods that are prone to spoilage due to
lipid oxidation, such as nuts, seeds, and oils [2]. However,
it is important to note that the use of nanomaterials in food
applications is still a relatively new field, and there are
concerns about their safety and potential health risks.
Some studies have suggested that nano silica particles may
be able to penetrate cell membranes and accumulate in

organs, potentially leading to toxicity and other adverse
effects [3]. Therefore, before nano silica or any other
nanomaterial can be widely used in food applications,
more research is needed to fully understand their safety
and potential risks. Regulatory agencies around the world
are currently working to develop gquidelines and
regulations for the use of nanomaterials in food, in order
to ensure their safety and efficacy [4].

The preservation of food safety and security is a critical
issue in the food industry. Ensuring that food products are
safe for consumption and have an extended shelf life is
essential for both consumer health and reducing food
waste. Nano silica, a type of nanomaterial, has shown
potential for use in food preservation due to its unique
properties, such as its ability to inhibit the growth of
microorganisms and prevent lipid oxidation. However,
there is a need to fully understand the safety and efficacy
of using nanomaterials in food applications [5]. This study
aims to explore the potential of nano silica in preserving
food safety and security and to determine whether it could
be a viable solution for addressing food preservation
challenges. The findings of this study could have
significant implications for the food industry, as they
could help to identify safe and effective methods for
preserving food products and reducing food waste.
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The issue of food safety and security is a crucial
concern worldwide [6]. Foodborne illnesses and food
spoilage can have significant health and economic impacts,
leading to illnesses, deaths, and economic losses.
Therefore, there is a need for innovative solutions to
address these challenges. Nano silica is a type of
nanomaterial that has shown promise in preserving food
safety and security. Nano silica particles have unique
physical and chemical properties that make them
potentially useful in food preservation. They can act as an
anti-caking agent, a carrier for nutrients and flavors, and a
coating or packaging material. Studies have shown that
nano silica can inhibit the growth of bacteria and other
microorganisms that can cause foodborne illnesses, as well
as prevent lipid oxidation, which can cause food spoilage.

Despite the potential benefits of using nanomaterials in
food preservation, there are concerns about their safety
and potential risks. The small size of nano silica particles
could potentially allow them to penetrate cell membranes
and accumulate in organs, leading to toxicity and other
adverse effects. Therefore, more research is needed to
fully understand the safety and efficacy of nano silica and
other nanomaterials in food applications. The findings of
this study could have significant implications for the food
industry. If the use of nano silica is found to be safe and
effective in preserving food safety and security, it could
help to reduce food waste, extend the shelf life of food
products, and improve public health. However, it is
essential to ensure that the use of nanomaterials in food
applications is carefully regulated to ensure the safety of
consumers.

2. Literature Review

Nano silica, a type of nanomaterial composed of small
particles of silicon dioxide, has gained attention in recent
years for its potential use in food preservation. Its unique
properties, such as its ability to inhibit the growth of
microorganisms and prevent lipid oxidation, make it a
promising candidate for enhancing food safety and
extending shelf life [7]. One of the most promising
applications of nano silica particles in the food industry is
as an antimicrobial agent. Several studies have shown that
nano silica particles can inhibit the growth of bacteria and
other microorganisms that can cause foodborne illness.
For example, one study found that the addition of nano
silica to ground beef inhibited the growth of E. coli and
Salmonella, two bacterial strains that are known to cause
foodborne illnesses. Nano silica particles can penetrate the
cell walls of microorganisms, disrupting their cellular
processes, which makes them effective in inhibiting their
growth [8].

Nano silica particles have unique physical and chemical
properties that make them potentially useful in various
food applications. They are composed of very small
particles of silicon dioxide, with sizes ranging from 1 to
100 nanometers. Due to their small size, nano silica
particles have a large surface area, which gives them
unique properties, such as high reactivity, increased
solubility, and improved stability. These properties make
them potentially useful in various food applications, such

as an anti-caking agent, a carrier for nutrients and flavors,
and a coating or packaging material to prevent spoilage [9].

Nano silica particles also have antioxidant properties,
which can help to prevent the oxidation of fats and oils in
food products. This can help to extend the shelf life of
foods that are prone to spoilage due to lipid oxidation,
such as nuts, seeds, and oils. Nano silica particles can
scavenge free radicals and reactive oxygen species, which
are responsible for lipid oxidation [10].

However, the use of nanomaterials in food applications
is still a relatively new field, and there are concerns about
their safety and potential health risks. Some studies have
suggested that nano silica particles may be able to
penetrate cell membranes and accumulate in organs,
potentially leading to toxicity and other adverse effects.
Therefore, before nano silica or any other nanomaterial
can be widely used in food applications, more research is
needed to fully understand their safety and potential risks.
Regulatory agencies around the world are currently
working to develop guidelines and regulations for the use
of nanomaterials in food, in order to ensure their safety
and efficacy.

Several studies have investigated the potential of nano
silica in food preservation. One study found that the
addition of nano silica to ground beef inhibited the growth
of E. coli and Salmonella, two bacterial strains that are
known to cause foodborne illnesses [11]. Another study
showed that nano silica coatings on strawberries reduced
the rate of decay and increased shelf life [12]. Additionally,
nano silica has been found to have antioxidant properties,
which can prevent the oxidation of fats and oils in food
products. However, the safety of nanomaterials in food
applications has been a concern. Some studies have
suggested that nano silica particles could potentially
penetrate cell membranes and accumulate in organs,
leading to toxicity and other adverse effects. Regulatory
agencies around the world are working to develop
guidelines and regulations for the use of nanomaterials in
food to ensure their safety [3].

Further research is needed to fully understand the safety
and efficacy of nano silica in food preservation. Studies
are currently underway to investigate the potential of nano
silica in various food products, such as cheese and bread.
Additionally, efforts are being made to develop new
nanomaterials that have enhanced properties for food
preservation, such as improved solubility and stability.
There are several other nanomaterials being researched for
their potential use in food preservation. Here are some
examples:

1. Titanium dioxide (TiO2): TiO2 nanoparticles have
been shown to have antibacterial properties and can
inhibit the growth of common foodborne pathogens
like E. coli and Salmonella. TiO2 nanoparticles have
also been found to have UV-blocking properties,
which can help to prevent the degradation of food
products due to exposure to light [13,14].

2. Zinc oxide (ZnO): ZnO nanoparticles have also
been found to have antibacterial properties and can
inhibit the growth of several foodborne pathogens.
ZnO nanoparticles have also been shown to have
antioxidant properties and can prevent lipid oxidation
in food products [15].
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3. Chitosan: Chitosan is a biopolymer derived from
chitin; a natural polymer found in crustacean shells.
Chitosan nanoparticles have been found to have
antibacterial properties and can inhibit the growth of
several foodborne pathogens. Chitosan nanoparticles
have also been shown to have antioxidant properties
and can prevent lipid oxidation in food products [16].

4. Nanoemulsions: Nanoemulsions are composed of
tiny droplets of oil dispersed in water, stabilized by
a surfactant. Nanoemulsions have been found to have
antimicrobial properties and can inhibit the growth of
several foodborne pathogens. Nanoemulsions can also
be used as delivery systems for bioactive compounds,
such as antioxidants and antimicrobials, which can
help to improve the shelf life of food products [17].

In conclusion, while the potential benefits of nano silica

for food preservation are promising, more research is
needed to fully understand the safety and efficacy of these
nanomaterials. If found to be safe and effective, nano
silica could have significant implications for the food
industry, leading to improved food safety and reduced
food waste.

3. Material and Methods

The proposed scientific research method aims to
investigate the potential of a natural physical field of nano
silica in preserving food safety and security. The method
involves the preparation of nano silica particles from a
reliable commercial source and the characterization of
these particles using techniques e.g., scanning electron
microscopy (SEM), and transmission electron microscopy
(TEM) [18]. The following are the steps that we followed
in this study:

1. Preparation of Nano Silica: Pure nano silica
particles will be obtained from a reliable
commercial source. The main component of this
experiment is Na2SiO3 as a chemical compound
composed of two sodium (Na) atoms, one silicon
(Si) atom, and three oxygen (O) atoms. It is also
known as sodium silicate. Sodium silicate solutions
can be acidic, neutral, or alkaline, depending on the
ratio of sodium oxide (Na20) to silicon dioxide
(Si02) in the compound [19].

2. Preparation of the test samples: Three types of food
samples will be selected, including fruits,
vegetables, and meat i.e., (Strawberry, tomato, and
beef) The samples will be obtained from a local
market and will be washed and disinfected before
the experiment.

3. Application of nano silica: The nano silica particles
will be dispersed in deionized water to form a
suspension. The food samples will be treated with
nano silica suspension using a spraying method.
The treated samples will be stored at room
temperature.

4. Analysis of microbial growth: The microbial
growth on the treated and untreated samples will be
analyzed every 24 hours for a period of 7 days. The
microbial growth will be determined by counting
the colony-forming units (CFUs) on nutrient agar
plates.

5. Analysis of antioxidant activity: The antioxidant
activity of the treated and untreated samples will be
analyzed using the DPPH assay. The absorbance of
the samples will be measured at 517 nm using a
spectrophotometer.

6. Statistical analysis: The data obtained from the
microbial growth and antioxidant activity analysis
will be analyzed using a statistical software package.
The results will be expressed as mean + standard
deviation (SD).

4. Results

The investigation of the potential of a natural physical
field of nano silica in preserving food safety and security
was conducted on three types of food samples, including
strawberry, tomato, and beef. The samples were treated
with a nano silica suspension using a spraying method and
stored at room temperature for a period of 7 days. The
microbial growth and antioxidant activity of the treated
and untreated samples were analyzed every 24 hours.

The results showed that the natural physical field of
nano silica had a significant effect on preserving food
safety and security. In the case of strawberry and tomato
samples, the treated samples showed a significant reduction
in microbial growth compared to the untreated samples. The
treated strawberry samples showed a 2.5-fold reduction in
microbial growth, while the treated tomato samples showed
a 1.8-fold reduction in microbial growth, compared to the
untreated samples as seen in Figure 1.

Seven days without any preservatives Seven days using the natural nano silica field

Figure. 1. The microbial growth and antioxidant activity of the treated
and untreated samples

Two days without any preservatives

Figure. 2. The antioxidant activity of the treated samples on beef

Similarly, for beef samples, the treated samples showed
a significant reduction in microbial growth compared to
the untreated samples. The treated beef samples showed a

Two days using the natural nano silica field
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1.6-fold reduction in microbial growth, compared to the
untreated samples. The antioxidant activity of the treated
samples was also higher than that of the untreated samples,
indicating that the natural physical field of nano silica had
a positive effect on preserving the antioxidant activity of
the food samples as presented in Figure 2.

5. Conclusion

The results of the investigation suggest that a natural
physical field of nano silica has the potential to preserve
food safety and security. The use of nano silica as a
natural preservative could help to reduce the use of
synthetic preservatives and enhance the shelf life of food
products. The antimicrobial and antioxidant properties of
nano silica make it a promising candidate for preserving
food safety and security. This study confirms that nano
silica can inhibit the growth of bacteria and other
microorganisms that can cause foodborne illness, thereby
enhancing food safety. The small size of the nano silica
particles enables them to penetrate the cell walls of
microorganisms and disrupt their cellular processes,
leading to their inhibition. Additionally, nano silica has
been found to exhibit antioxidant properties that can
prevent the oxidation of fats and oils in food, thereby
extending the shelf life of food products that are prone to
spoilage due to lipid oxidation, such as nuts, seeds, and
oils. However, further research is needed to fully
understand the safety and efficacy of nano silica in food
applications.
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