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a b s t r a c t

The past decade has proven the competence of nanotechnology in almost all known fields. The evolution
of nanotechnology today in the area of the food industry has been largely and has had a lot of contribu-
tion in the food processing, food package, and food preservation. The increasing global human population
has come with growing population to be fed, and food production is not adjusted to at par with the grow-
ing population. This mismatch has shown the real essence of food preservation so that food products can
reach to people on a global scale. The introduction of nanotechnology in the food industry has made it
easy to transport foods to different parts of the world by extending the shelf-life of most food products.
Even with this beneficial aspect of nanotechnology, it has not been proven an entire full-proof measure,
and the field is still open to changing technology. It suffices to note that nanotechnology has to a big
extent succeed in curbing the extent of food wastage due to food spoilage by the microbial infestation.
Nanotechnology has focused on fresh foods, ensuring a healthier food by employing nano-delivery sys-
tems in the process. The delivery systems are the ones, which carries the food supplements. However,
these are certain sets of regulations that must be followed to tame or control the health related risks
of nanotechnology in food industries. This paper outlines the role of nanotechnology at different levels
of the food industry including, packaging of food, processing of food and the various preservation
techniques all aiming to increase the shelf life of the food products.
� 2017 The Authors. Production and hosting 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/).
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1. Introduction

The quest to improve and devise better food preservation tech-
niques by man has existed since the prehistoric times. This ante-
dates from the times that man used to preserve fresh kill in
caves. The caves had a dampened environment which kept the kill
fresh for some time. The invention of refrigeration techniques in
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the 21st century then ensued. The use of cellars as well as cold
streams were other traditional methods used for food preservation
(Alfadul and Elneshwy, 2010). Fermentation and drying existed in
the early BCs and what is used today are just improved and mod-
ified versions of these concepts (Chellaram et al., 2014). There are a
number of popular methods of food preservation that have been
used by man in day to day basis including sun drying, roasting, fer-
menting, salting, smoking, oven baking, carbonation of foods and
chemical use or artificial preservatives. The basic working principle
behind all these preservation methods rotated around two ideas;
slowing down the multiplication of microbial agents or killing
them. However, none of the methods were to put use with the
complete understanding of the scientific mechanisms behind each
of them. There has been evidence of the utilization of these meth-
ods of food preservation in the past where the Romans were
famous for the introduction and use of pickling for prevention of
microbial infestation of the food, while the Egyptians were known
for using sun-drying to prevent their foods from spoiling (Abbas
et al., 2009). Food jellying by use of honey or sugar was associated
with the Greeks as a preservation technique. The first technology
innovative breakthrough in preservation techniques came in
1784 by William Cullen who made a crude method of artificial
refrigeration. Canning technique and salting of food began in the
early 1800s to keep food fresh for a longer period (Abbas et al.,
2009). Many scholars in the early 1800s made significant discover-
ies in preservation techniques; Nicolas Appert, known for the
invention of vacuum bottling for the supply of the French troops
with food, opened the way for tinning and then canning by Peter
Durand in 1810. In 1862, Louis Pasteur introduced pasteurization
that enabled wine, beer, and milk to have an extended shelf life.
Despite these much improvements, there was the need for a per-
manent, sustainable and a more reliable solution for the food
preservation due to the crude nature of the preservation tech-
niques then which could not keep food for longer.

The word ‘‘nano” in simple terms means something small, tiny
and atomic in nature (Garćıa et al., 2010). The application of ‘‘nano”
into science led to a field called Nanotechnology. The dynamism of
this approach has resulted in nanotechnology being the appeal
made by the century. It finds its use in each area of science and
technology, and food science has not been left behind. Nanotech-
nology has had a thriving application in several other sectors,
and its application in food science is a recent event. Food safety
and quality is something of a great concern and must always be
looked into in totality as life lies there. Researchers have found

various technologies in an attempt to improve the quality and
safety of food. The involvement of nanotechnology in the food
industry has led to the production of food with better thermal sta-
bility, better solubility, novel, and with higher oral bioavailability
(Semo et al., 2007). These elements are all key towards achieving
a better and healthy life, the reason why we eat. Incorporation of
functional elements in food has been an area of research for a long
time, and nanotechnology did pave for it way leading to develop-
ments such as nanoemulsions and nanocomposites (Avella et al.,
2005). Nanotechnology has proved to serve in the field of food
science diligently. From increasing the shelf-life of food product,
better tracking and tracing of contaminants, upgraded storage of
food, to the incorporation of health supplements or antibacterial
agents in food, it is indeed a great contribution by nanotechnology
in food science (Neo et al., 2013). The advantages and novelties
that have come with nanotechnology application in food science
are summarized in Table 1.

The market value of food packaging industry has increased by
US$2.5 billion in the year 2012 (Scott and Chen, 2013). Incorpora-
tion of nanotechnology has significantly increased the shelf life of
foods with better management of spoilage extent of food products.
This has solved the food shortage crises by ensuring food reaches
to masses. It is pertinent to note that with this technology, the
problem of food shortage in some parts of the world can now be
solved with a lot of ease. Several forms of nanosystems; solid
nanoparticles, nanofibers, nanocapsules are some of the nonmate-
rial that have found their way in the food processing, packaging,
and preservation sectors (Duncan, 2011).

2. Food processing

The preservation of food by use of techniques to a form that it is
consumable is a simple definition of food processing. Whatever
means is chosen for the preservation, it is important to note that
the food quality and flavor should not be interfered with, and
should remain as intact as possible. Nutraceuticals incorporation,
nutrient delivery, viscosifying and deletion agents, vitamin and
mineral fortification as well as flavor nanoencapsulation are some
of the ways of food processing with nanomaterial (Huang et al.,
2010). Fresh foods are no longer the sole purpose of food process-
ing, production of healthier foods is also an important aspect,
which has led to processed foods having micronutrients nowadays
an element that has been proved to satisfy many consumers (Weiss
et al., 2006).

Table 1
Summary of the current uses of nanotechnology in food industry (Miller and Senjen, 2008).

Type of product Product name and manufacturer Nano content Purpose

Nutritional supplement Nanoceuticals ‘mycrohydrin’ powder,
RBC Lifesciences

Molecular cages 1–5 nm diameter made
from silicamineral hydride complex

Nano-sized mycrohydrin has increased
potency and bioavailability. Exposure to
moisture releases H- ions and acts as a
powerful antioxidant

Food contact material
(crockery)

Nano silver baby mug, baby dream Nanoparticles of silver Nano-sized silver particles have increased
antibacterial properties

Food packaging Adhesive for McDonald’s burger
containers, Ecosynthetix

50–150 nm starch nanospheres These nanoparticles have 400 times the
surface area of natural starch particles.
When used as an adhesive they require
less water and thus less time and energy
to dry

Food packaging Durethan KU 2-2601 plastic wrapping,
Bayer

Nanoparticles of silica in a polymer-based
nanocomposite

Nanoparticles of silica in the plastic
prevent the penetration of oxygen and gas
of the product’s shelf life

Nutritional drink Oat chocolate Nutritional drink mix,
Toddler health

300 nm particles of iron (SunActive Fe) Nano-sized iron particles have increased
reactivity and bioavailability

Food contact material
(cooking equipment)

Nano silver cutting board, A-Do Global Nanoparticles of silver Nano-sized silver particles have increased
antibacterial properties
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