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Preserving food safety is more science than art
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Abstract

When the availability of food is more than the present use it is preserved for future consumption. Preservation helps the food
to be available in off-season and in any place. Delay in the use of fresh food alters its freshness, it palatability and its nutritive
value hence such food is preserved and use for long time. Many foods cannot be preserved as such and need some type of
treatment. Food preservation has been part of just about every culture throughout history. Prior to today’s technology, ancient
societies froze meat and seafood in icy climates or dried foods in tropical ones. Regardless of the century, all harvested or
butchered food begins to spoil immediately. Food preservation methods are employed to slow down these spoilage processes
and in some cases, stop them from taking place altogether. Let’s take a look at the different methods used for preserving food

today.
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Introduction

Food preservation procedures include those that limit the
growth of germs like yeasts (although other methods work
by adding harmless bacteria or fungus to the food) and
reduce the oxidation of lipids that produce rancidity.
Processes that prevent aesthetic deterioration, such as the
enzymatic browning reaction in apples after they are
chopped during meal preparation, are examples of food
preservation. Food waste can be decreased by preserving
food, which is an important approach to lower production
costs and improve food system efficiency, improve food
security and nutrition, and contribute to environmental
sustainability.

Why Preserve Food?

Food spoilageis the process of food becoming
unsafe or unacceptable for human consumption. Spoilage is
normally caused by the growth of microorganisms in foods.
Other losses in quality are caused by natural activities in
fresh food tissues, for example, the excessive softening in
overripe fruit caused by fruit enzymes. Spoilage and quality
losses are partially or completely controlled in properly

preserved foods. Food preservation is the maintenance of
safe and nutritious food for an extended period of time.
Examples of preserved foods include properly packaged
refrigerated, frozen, canned, and dried products.It can be
defined as the process in which we treat and handle the food
to slow or stop the spoilage, its loss of nutritional value,
quantity, and edibility of food items. Food preservation
allows us to store food for a longer time. Preservation
usually involves the prevention of the growth of fungi (such
as yeasts), bacteria, and other microorganisms. This food
preservation is used for various food products such as fruits,
vegetables, meat, and fish by applying methods of salting,
drying,

There is numerous importance of food preservation few of
them are

It increases the food shelf life.

It allows us to taste a variety of food products in any
season and in any area.

It reduced the wastage of food items.

In food preservation, there is no change in the taste,
color, and nutritional value of food.

Food products can be stored easily
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Principle of Food Preservation

The principle of food preservation includes prevention
against microbial decomposition, prevention of self-
decomposing foods, and prevention against the various
chemical, physical and mechanical damage of the food.

1. Prevents or delay of microbial decomposition

It either involves inhibition of microbial growth
(microbiostatic) or  Kkilling of  microorganisms
(microbicidal). Food preservation maintains asepsis, which
means “keeping out microbes” by eliminating or filtrating
microbes. It restricts microbial growth by various methods
like chilling, freezing, smoking etc. and destroys
microorganisms by methods like pasteurization, irradiation
etc.

2. Prevents self-decomposition of food items

It either involves inactivation of food enzymes by methods
like pickling, salting, sugaring etc. or elimination of pro-
oxidants by using antioxidants.

3. Prevents damage
caused by physical, chemical and mechanical damage by the
factors like rancidity, flavour encapsulation, bruising.

There are two methods of food preservation
= Physical method
= Chemical method

Physical Method

Includes freezing, refrigeration, canning and dehydration,
salting, fermentation, controlled atmosphere storage,
vacuum packaging, modified atmosphere packaging, various
forms of heat treatment, ionizing radiation, ultraviolet
radiation, and high hydrostatic pressure.

Freezing

This is the modern version of food preservation. This
process doesn’t kill the bacteria and yeast, this process just
slows down the spoilage in the food. As yeast and bacteria
both grow rapidly at a specific temperature (40F-140F), but
lowering the temperature below 40F their reproductive and
metabolic actions slow down. Food items such as sliced
vegetables, berries, carrots, peas, and many more are
preserved by this method.

Drying

Also known as dehydration. It is an ancient method used for
food preservation. In these food items are dried the number
of water decreases and as a result, it stops bacterial growth.
The drying process can be done by bed dryers, shelf dryers,
household ovens, fluidized bed dryers, freeze-drying, spray
drying, and commercial food dehydrators. In this method,
the weight of food products becomes lighter which makes
products transportable. Food items such as fruits,
vegetables, mushrooms, meats, and many more are
preserved by this method.

Salting
It is the oldest method used for food preservation. In this
method, salt removes the moisture from food and make an
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unfavorable environment for micro-organisms. There are
very few bacteria that survive this excess high salt
condition. This method can be used with other methods
(dehydration, acidic solution) too. Food items such as
vegetables, some fruits, fish, meats, and many more are
preserved by this method.

Canning

This method becomes popular with the industrial revolution.
In this method, food is preserved by removing the oxygen
that is a basic need of micro-organisms. But still, some
organisms can grow in absence of oxygen, so this method
can be used with other methods (salting or with acid ). Food
items such as jams, juices, vegetables, fruits, and many
more are preserved by this method.

Fermentation

This method is done under anaerobic conditions which
involve a chemical change in food that use organic acids to
convert micro-organisms. These anaerobic conditions occur
in the absence of oxygen. This environment stimulates a
microbial conversion of starches and sugars into alcohol,
which is already a natural preservative. Food items such as
cheese, yogurt, and many more can be preserved by this
method.

Vacuum Packing

This is done by food vacuum machines. In this method, food
items are packed in a bag and then removed all the air
present in that bag, and then seal it tight. This method
increases the shelf life of food items. Food items such as
cereals, nuts, cheese, coffee, and many more can be
preserved by this method.

lonizing Radiation

Irradiation is used for eliminating parasites, reducing
pathogenic bacteria, and extending the shelf life cycle of
food items. In this method, food undergoes the exposal of
ionizing energy which suppresses microbial growth. Food
items such as fruits, vegetables, spices, and many more can
be preserved by this method.

Chemicals Method
Include food preservatives or antimicrobials, although
benzoates, propionates, and sorbates.

Chemical Preservation

Modern industries are adopting the use of chemical
preservatives. There are 3 types of chemical preservatives
used for food preservation. Benzoates (such as sodium
benzoate), sulfites (such as Sulphur dioxide), and
nitrites(such as sodium nitrite). Before adding any chemical
preservative, food goes through various processes like
irradiation, cooking, and pasteurization in which ionizing
radiations, heat, and high energy which kill bacteria and
fungi that increase the shelf life of food. Food items such as
cereals, jams, meat, juices, and many more can be preserved
by these chemical preservatives.
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Physical Methods
Food can be preserved by physical methods like:

Drying

It is also called dehydration method, which removes the
moisture content of the food naturally by the sunlight.
Drying method was popular from the ancient times, where
people used to dry various spices, vegetables and fruits etc.
through the effective solar light.

We must have heard about the sundried tomato that has
been originated from Southern Italy, which is known for its
deliciously sweet taste.

In India, also drying method has been used for food
products like apple, mango, chillies, herbs, different spices
etc. Drying method involves exposure of food items to the
direct sunlight on the clean, dry place for up to two weeks or
more. Nowadays, an electric dehydrating machine is also
used as an artificial method of drying

Chilling

It is also called the refrigeration method, which is most
commonly used in this modern generation. Chilling is a
simple method, which makes the use of cold temperature (1-
4 degrees Celsius) to store the food for a few days to a few
weeks depending upon the food content, food type etc. The
cold temperature holds back the microbial growth, and so
minimizes the food spoilage.Things like food storage, food
containers, fridge temperature etc. are the factors which we
must keep in mind before refrigeration. The use of sterilized
containers, storage of food items on particular shelves,
discarding of decayed food and the temperature between 1
to 4 degrees Celsius can increase the food longevity.

www.foodsciencejournal.com

Freezing

It is an advance method over chilling. Freezing method
makes the use of freezing temperature to preserve various
food items, which can increase the longevity for up to a few
weeks to a month. Microorganisms rarely grow at a freezing
temperature. Like chilling, freezing also uses certain
measures to increase the shelf life of food items such as
food storage, freezing temperature and defrosting.

Freezing
Fig 4

Food stored in airtight containers, freezing temperature
between -18 to -20 degrees Celsius and regular defrosting
are the factors, which can increase the shelf life for at least 1
month.

Canning

It is also called bottling, in which different kinds
of canner are used to sterilize the jars and the food material
kept in it. Water bath canners are generally used to store
high acid foods, and pressure canners are used for low acid
foods. In the process of canning, different food items like
vegetables, fruits, fish, meat etc. are first processed then
stored inside a sterilized jar or can.

Canning
Fig5

Finally, the jars are sealed by a top lid, and it can be labelled
with the information like date of processing and the name of
the food item. Sir Nicholas Appert was a scientist, who is
known as “Father of Canning”.

Smoking

It is a conventional method of food preservation, which
makes the use of smoke released by burning a type of wood.
The formaldehyde and the phenolic compounds of the wood
add unique flavour to the smoked food items. The smoking
method is now generally used for fish and meats. It
preserves the food through the antimicrobial properties of
the formaldehyde and phenolic compounds and through
heating, the food product dries up.
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Smoking
Fig 6

Pasteurization

It is known after the name of a scientist “Louis Pasteur”
who introduced that the food can be spoiled when exposed
to the air. Air contains numerous microbes, which can
deteriorate the physiochemical properties of the food. The
process of pasteurization makes the use of high heat to
destroy or deactivate the pathogenic microorganisms.
Commonly, there are three pasteurization methods known,
namely VAT, HTST and UHT. The VAT or LTLT method
comes under the category of batch pasteurization,
whereas HTST and UHT methods come under the category
of flash pasteurization. VAT pasteurizes the food items
comparatively at a lower temperature for a long time.
Oppositely, HTST and UHT method pasteurize the food
items at relatively high temperature for a short time.

HTST or high-temperature short time works under 161
degrees F for 16 seconds, while UHT or ultra-high
temperature works under 280-302 degrees F for up to 1-2
seconds. Pasteurized products like milk, cheese, butter,
juices etc. have a long shelf life, but once the package is
opened, then it must be kept inside the refrigerator.
Preservatives are substances, both natural and artificial, that
are added to a variety of goods in order to prevent premature
decomposition and to prolong their shelf life. It is common
to find preservatives in a large variety of foods and
cosmetics. But what some may not know is that
preservatives are also added to non-conventional items such
as pharmaceuticals and wood.

Types of Preservatives

= Antimicrobial: Prevents the growth of microorganisms
such as bacteria and fungi.

= Antioxidants: Slows down or entirely stops the
oxidation process.

=  Enzymes: Halts the expiration of cosmetics and like
products.

Natural preservatives are primarily used in foods and
beverages to help reduce rotting and preserve the item’s
color and flavor. However, they are also found in cosmetics
and other hygiene products. Common examples of natural
preservatives include:

= Aloe vera;

Citric acid,;

Lemon juice;

Rosemary extract;

Sodium;

Sorbic acid;

= Sugar.
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Artificial chemical preservatives are man-made substances
that are added to numerous products to extend their shelf
life. While they too are created to prevent foods from
spoiling and help them retain their shape and color, they are
oftentimes filled with chemicals. Common examples of
chemical preservatives include:

= Antimicrobial agents;

= Antioxidants;

=  Benzoates;

=  Chelating agents;

= Nitrates;

=  Propionates;
=  Sorbates;

= Sulfites.

Uses of Preservatives

While artificial and natural preservatives serve a similar
purpose — to extend the shelf life of products — the way in
which they’re used varies depending on the product the
preservative is added to. For instance, preservatives added
to makeup products serve a different purpose than those that
are added to food.

Preservatives in Food

Food has a natural expiration process that is the result of
bacteria, fungus, and molds taking over the food. By adding
preservatives, whether they be natural, artificial, or a
combination of both — it prevents these foods from
expiring as fast. Preservatives are also used to help keep the
food color, shape, smell, and size — which can make the
food item more appealing to the consumer.This is a practice
frequently found in fast food chains and grocery stores.

Preservatives in Medicine and Pharmaceuticals
Preservatives are used in medicine and pharmaceuticals to
help prevent microbial contamination. This is most
commonly found in over-the-counter medicines such as
acetaminophen and cough syrup.

Examples of antimicrobial preservatives that can be found
in pharmaceuticals are:

= Acids (benzoic, sodium benzoate, sorbic acid);

= Alcohols;

= Parabens;
= Phenols.
Conclusion

According to the National Center for Home Food
Preservation: “Food begins to spoil the moment it is
harvested” To survive, our early ancestors had to find a way
to make that food last through the cold months. In frozen
climates, they froze meat on the ice; in tropical climates,
they dried foods in the sun. These early methods of food
preservation enabled ancient man to put down roots and
form communities. They no longer had to consume the Kill
or harvest immediately but could preserve some for
later. Therefore, It has been conclude that food preservation
techniques provide the best way to store different food
items. The motive of food preservation is to retard the
microbial growth and to extend shelf life of the food by
maintaining food safety and food quality.
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