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Abstract: Food spoilage and food preservation are two interrelated aspects of food science that determine the quality,
safety, and shelf life of food products. Food preservation refers to the process of handling and preserving food using
certain techniques that stop or slow down spoilage. Food spoilage refers to the process in which food undergoes
undesirable changes in taste, odour, texture, or appearance, making it unsafe or unfit for consumption. Food
preservation techniques prevent loss of quality, nutritional value and edibility. These practices have been essential for
centuries as they allow people to store food for future consumption. Methods of food preservation are followed by all
companies in the food industry to extend the shelf life of their products. However, these techniques are not only
required for increasing the shelf life. They are also crucial to reduce food waste. There are various types of food
preservation methods available like salting, dehydration, freezing, smoking, pasteurization, irradiation, antimicrobial
agents, preservatives, and nanotechnology in the food industry during processing and packaging. Together, the study of
food spoilage and preservation is essential to improve storage, processing, and distribution in the food industry, while
also addressing global challenges of food security and sustainability.
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I INTRODUCTION

The history of food spoilage and food preservation is presumably as old as the evolution of the mankind, the Homo
sapiens itself. There is evidence in recorded history dating back to 3000 years B.C. about converting the harvest surplus
of grape into wine and preserving milk by making yoghurt, cottage cheese, butter and ghee. Preservation by sun-drying
of fruits, vegetables, meats, etc; is older than recorded history and was prevalent even before the discovery of fire by
man. The Indian sub-continent figures prominently in the evolution of food processing and preservation.

I1. FOOD SPOILAGE

Food spoilage refers to the process in which food becomes unsuitable for consumption due to physical, chemical, or
biological changes. Spoiled food loses its original taste, texture, aroma, and nutritional value, making it unsafe or
undesirable to eat. Spoilage is a natural process but is accelerated by environmental factors and the growth of
microorganisms.

I11. REASON FOR FOOD SPOILAGE

(i) Microbial Growth
Bacteria, yeasts, and molds are major contributors to spoilage. They break down food components, leading to souring,
fermentation, putrefaction, and toxin formation.

(ii) Enzymatic Activity
Natural enzymes present in food cause changes like ripening and eventual deterioration. For example, enzymatic
browning in fruits like apples and bananas.

(iii) Chemical Reactions
Oxidation of fats and oils leads to rancidity. Vitamin loss and color changes also occur due to chemical instability.
(iv) Environmental Factors

* Temperature: High temperatures accelerate microbial growth and enzymatic activity.
* Moisture: Promotes mold and bacterial growth.

* Light: Causes degradation of nutrients like vitamins and affects color.

» Oxygen: Enhances oxidation and supports aerobic microbial activity.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 148


https://iarjset.com/

IARJSET ISSN (O) 2393-8021, ISSN (P) 2394-1588

(@ International Advanced Research Journal in Science, Engineering and Technology

Impact Factor 8.066 >: Peer-reviewed / Refereed journal :: Vol. 10, Issue 10, October 2023
DOI: 10.17148/IARJSET.2023.101022

v) Physical Damage
Bruising, cuts, or improper handling of food items make them more susceptible to microbial invasion and faster
spoilage.

1Vv. FOOD PRESERVATION

Food preservation is the process of treating and handling food in such a way as to stop or greatly slow down its
spoilage and to prevent food borne illness while maintaining the food item’s nutritional value, texture and flavor.

Objectives of Food Preservation

Following are the important objectives of food preservation:
1. To prevent microbial contamination.
2. To kill pathogens.
3. To minimize food spoilage and food poisoning.

Various techniques are used for this purpose
1. Addition of heat (or Thermal processing):
Removal of heat (or cooling or refrigeration):
Removal of moisture (or drying or dehydration):
Controlling water activity:
Addition of preservatives, (sugar, salt, acid):
Other techniques: such as irradiation, exposure to ultraviolet light, high-intensity pulsed light, pulsed electric
field, high pressure, etc., have different methods for controlling the spoilage activity in foods and have been
used for shelf-life extension.

Al

V. TYPES OF FOOD PRESERVATION METHODS
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Fig. 1 Food Preservation Methods
There are many types of food preservation methods used around the world.

A. Physical Methods

(i) Thermal Processing

Drying
Drying is a time-honored method of food preservation. By reducing water content, this technique prevents bacterial
development. Foods may be transported more readily since drying reduces weight. Food items can be stored by drying
in the sun and wind. Using this technique, meat and fruits can be stored extensively long.

Canning
Canning preserves food by sealing it in airtight containers and heating to kill bacteria, yeasts, and molds. It extends
shelf life for months or years while maintaining flavor and nutrients. Common for fruits, vegetables, meats, and sauces,
canning prevents spoilage by eliminating oxygen and microbial growth.
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Smoking
Food is prepared by smoking, subjecting it to the smoke from burning wood to prepare, flavor, and preserve it. Most of
the time, meats and fish are smoke-cured because the smoke has antibacterial and inhibitor properties. A square
measure has been smoked in various methods, including smoke preparation, cold smoking, hot smoking, and smoke
baking.

Chilling
Chilling halts the activity of microbes and enzymes which leads to the decrease of spoilage and the increase to shelf
life. It also preserves the texture and flavor of the food. Chilling is especially useful for perishable foods such as dairy,
meat, seafood, and fresh produce by preserving food at temperatures between the freezing point and 5°C. Unlike
freezing, no ice crystals are formed during this process, making it great for preserving food quality.

Pasteurization
Pasteurization is a widely used food preservation method that involves heating packaged and unpackaged foods, such
as milk and fruit juices, to temperatures below 100°C. This process effectively destroys harmful microorganisms,
ensuring food safety and extending shelf life. By using gentle heat, pasteurization maintains the nutritional value and
flavour of food while preventing spoilage.

Freezing
One of the easiest, most practical, and speediest methods for preserving fresh vegetables is freezing. Food deterioration
is decreased by freezing because the very low temperatures hinder the development of dangerous germs. When they are
ripest and contain the most nutrients, fruits and vegetables may be cut and frozen at any time of the year.

(ii) Non-Thermal Processing
Irradiations

Food irradiation uses ionizing radiation to eliminate insects and microbes, enhancing food safety and extending shelf
life. Similar to pasteurizing dairy, this process helps preserve fruits, vegetables, and other perishable items, making
them safer for consumption over time. By reducing spoilage and contamination, irradiation ensures food remains fresh
and retains quality for longer periods.

Pulse electric field
It is a modern technique in which a pulse electric field with high voltage is applied to food for less than a second to
preserve the food by killing vegetative cells.

High pressure preservation of food (HPP)
Ultra-high-pressure preservation is the only technique used to change the structure of food compounds and delay the
onset of chemical and enzymatic changes that cause food deterioration.

B. Chemical Methods

Salting and Pickling
Salting preserves food by removing moisture, preventing bacterial growth, and extending shelf life. It is commonly
used for meats, fish, vegetables, and grains, either through dry salting or brining. Pickling, on the other hand, involves
acidic solutions like vinegar or fermentation, which lower pH levels to inhibit harmful microbes while enhancing
flavor. This method is popular for preserving vegetables, fruits, and meats, with fermented pickles offering pro-biotic
benefits.

Sugaring
Sugaring preservation is achieved by drawing out moisture from the food and preventing the growth of bacteria and
fungi. It is mostly used on fruits, jams, jellies, and even candies. Sugar is a natural preservative which maintains and
protects texture while enhancing the flavor.

C. Biological Methods

Fermentation
Fermentation has been used for centuries to preserve food, with lacto-fermentation converting carbohydrates into lactic
acid, a natural preservative that prevents harmful bacteria. This process not only extends shelf life but also enhances
nutritional value by increasing vitamin and mineral bioavailability. Fermented foods promote gut health through pro-
biotic, improve flavor and texture, and help reduce food waste.

D. Nanotechnology

Nanotechnology is an experimental technique using nano-size particles for processing, manufacturing, preservation,

and packaging. Different nanomaterials produce biosensors that detect changes in food’s physiochemical and biological
characteristics during packaging.

E. Packaging

Packaging is placing minimally processed or completely processed foods into paper, plastic, or metal containers.

This technique is becoming foremost because it is used to transport food from factories to sailing points with minimal
changes in the characteristics of food. It preserves vegetables, fruit juices, and dairy products. Packaging materials may
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interact with food inside, so coatings of bio-edible films are used to inhibit pathogenic effects and reduce the harmful
interactions between materials and food.
Vacuum Packing

Vacuum packing extends food shelf life by removing oxygen, preventing bacterial and fungal growth. This method
keeps food fresh, flavorful, and nutritious without preservatives. Commonly used for meats, cheese, coffee, and dried
foods, it prevents oxidation and freezer burn. It also enhances hygiene by preventing contamination and odor transfer.
Suitable for both domestic and industrial use, it is an affordable and effective preservation method, ensuring safety,
convenience in storage, transportation, and ease of food preparation with proper sealing.

IV. CONCLUSION

In conclusion, the study of food spoilage and food preservation plays a vital role in ensuring food safety, quality, and
sustainability. While food spoilage leads to undesirable changes that make food unfit for consumption, preservation
techniques act as an essential barrier to delay or prevent such deterioration. The use of traditional methods like salting
and dehydration, alongside modern advancements such as irradiation and nanotechnology, has significantly contributed
to extending shelf life, reducing food waste, and improving global food security. As the food industry continues to
evolve, the integration of innovative preservation technologies will be key to addressing the growing demands of
consumers while maintaining nutritional value and safety. Ultimately, effective food preservation is not just a scientific
necessity but a critical step toward achieving long-term sustainability in the food supply chain.
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