
Preservation  

 

Preservation refers to the act or process of protecting, maintaining, or conserving 

something to keep it in its original or desired state. 

 

Food Preservation 

Food preservation can define as the process through which one can store the food products 

for longer period of time by employing different ways of food preserving techniques like, 

drying, salting, sugaring, freezing, canning etc. Food preservation is a branch of science, 

which targets food edibility and quality by preventing food decay. Besides, it also focuses 

on the shelf-life of food products so that the food can be preserved in a fit condition for future 

use and along with that also ensures food safety by either restricting or destroying the 

microbial growth. 

 

 
 

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 killing 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 etc. 

 



Objectives 

Food preservation methods include the following objectives: 

 Ensures the edibility of food by preventing pathogenic organisms or chemicals. 

 Prevents bacterial and fungal growth in food products. 

 Keeps the quality, including colour, texture, flavour etc. and nutritive value of the food 

products remain intact. 

 Retards the oxidation of fats to reduce rancidity. 

 Prevents food from discolouration or ageing. 

 Seals the preserved food to keep away the pathogenic microbes. 

 

Common Methods of Food Preservation 

Food preservation technique can be categorized into two classes, namely physical and 

chemical means of preserving food. 

 
 

Physical Methods 

Physical methods of preservation are techniques that protect and extend the shelf life of 

various products, including food, by using physical processes rather than chemical 

additives. These methods are often favored for their ability to maintain the natural quality 

and characteristics of the preserved item 

 

 

 

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. 

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 &defrosting. 

 

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. 

 

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. 

 

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 insidethe refrigerator. 

 

Chemical Methods 

Food can also be preserved by chemical methods like: 

Sugaring 

It is a common method of preserving food items by the addition of sugary substances to 

reduce the moisture content. Sugaring is mostly used for the preservation of fruits like 

cranberries, mango, apricots etc. commonly called jam. The addition of sugar into the fruits 

increases sugar concentration, which causes the food item to release its water content and 

prevents against microbial attack. 

All the sugary substances like sugar syrup, sugar 

granules, honey, jaggery etc. can be used in this method. Besides fruits, vegetables like 

ginger and carrots can also be preserved by sugaring and further can be used as condiments. 

Salting 

Salting is one of the food preservation methods, which principle is very much similar to the 

method of sugaring. The addition of salt results into the release of water content from the 

desired food and so prevents against the harmful microorganisms that can make the food 

unappetizing. Salting can be done in two ways, namely dry and wet curing. In dry curing, 

the dry salt is added into the food items like fish, meat, chicken etc. to draw water out of it. 

 

Oppositely in wet curing, a salt or brine solution is prepared to keep various vegetables for a 

longer time by following the canning method. Sugaring and salting are the kinds of food 



preservation techniques, which need special attention as excessive salt and sugar may cause 

health risks. 

 

Pickling 

It is one of the ancient time food preservation methods, which can be of two types 

(fermentation and chemical pickling). The pickling method makes the use of natural 

preservatives like salt, edible oil, sugar, and spices etc. and chemical preservatives like 

EDTA. Vegetables like garlic, onion, cucumber, carrot, ginger etc. can be fermented by 

adding them into a brine solution or vinegar. 

 
In modern days, food additives like EDTA are added to further increase the longevity of food 

products and the process known as “Chemical pickling”. Pickles generally have a shelf life of 

one to two years. 

 

Importance 

Food preservation techniques hold huge importance to keep the food for longer duration 

without altering the food texture, odour and the nutrient content. 

Prevents pathogenic growth: Food preservation technique prevents the microbial growth 

of E. coli, Salmonella species, Aspergillus species, Mucor species etc. to minimize the 

chances of food spoilage and food infection. Microbes utilize the food moisture and the 

nutritive content of the food material to multiply its growth. 

 

Maintains food quality: Over a period of time, the food products generally degrade by many 

factors such as a microbial attack, chemical and mechanical damage. It mainly alters food 

quality by changing the food colour, texture, odour etc. By properly following the safe 

guides, we can employ various food preservation techniques to retain the food quality along 

with the intact nutrient content. 

 

Inexpensive method: The traditional methods of food preservation are inexpensive for the 

setup. Methods like sun drying, pickling, salting, sugaring etc. do not require high capital 

costs, as the process is natural. It does not need any artificial additives and machinery to 

increase food longevity. 

 

 



 

Preservatives 

A preservative is a substance or a chemical that is added to products such as food products, 

beverages, pharmaceutical drugs, paints, biological samples, cosmetics, wood, and many 

other products to prevent decomposition by microbial growth or by undesirable chemical 

changes 

Classification  of   preservatives are  

Class I preservatives are natural substances which can be used in any amount to preserve 

foods and there is no restriction. 

Class II preservatives are chemical additive which need to used in a specified amount only 

in the foods permitted 

Class I preservatives Class II preservatives 

Common salt Benzoic acids and its salt 

Sugar Sulphurous acids and its  salt 

Dextrose Nitrates and nitrites of sodium or potassium 

Wood smoke Sorbic acid and  relate compunds 

Spices Nisin 

Vinegar or acetic acid Sodium and calcium propionates 

honey Antibiotics 

oil Antioxidants 

 

 

Class I preservatives are 

 

Sugar (Sucrose): 

 Osmotic Pressure: Sugar acts as a preservative by creating a high osmotic pressure 

environment. When sugar is added to foods, it reduces the water activity or aw (the 

amount of available water) in the product. Microorganisms require water to grow and 

reproduce. By lowering the aw, sugar makes it difficult for bacteria, yeast, and molds 

to thrive. This prevents spoilage and microbial growth. 

 Dehydration: Sugar also functions as a dehydrating agent. It draws water out of 

microbial cells, causing them to shrink and die. This is particularly effective against 

yeast and molds. 

 Interferes with Enzymes: Sugar can interfere with the activity of enzymes involved 

in microbial metabolism, further inhibiting the growth of microorganisms. 

 

 

https://en.wikipedia.org/wiki/Pharmaceutical_drugs
https://en.wikipedia.org/wiki/Decomposition
https://en.wikipedia.org/wiki/Microbial
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Chemical_reaction


 

Salt (Sodium Chloride):` 

 Osmotic Pressure: Similar to sugar, salt reduces the water activity in food products. 

This high salt concentration creates an inhospitable environment for many 

microorganisms, inhibiting their growth. 

 Preservation of Meats: Salt is commonly used to preserve meats through a process 

known as curing. In curing, salt not only reduces water activity but also acts as a 

barrier against spoilage bacteria and pathogens. It can also enhance the flavor and 

texture of the meat. 

 Inhibits Enzymes: Salt can also inhibit the activity of enzymes involved in microbial 

metabolism and food spoilage. 

 

Spices: 

 Antimicrobial Properties: Many spices contain natural compounds with 

antimicrobial properties, such as essential oils, phenolic compounds, and alkaloids. 

These compounds can inhibit the growth of bacteria, fungi, and molds. 

 Flavor Enhancement: Spices can enhance the flavor of foods, making them more 

palatable and reducing the need for other preservatives. Some spices also have 

antioxidant properties that help protect food from oxidation and spoilage. 

 Traditional Preservation: Spices have been used for centuries in various cuisines as 

natural preservatives. For example, chili peppers, garlic, and cloves have been used to 

preserve foods and prevent spoilage. 

 

Dextrose 

Dextrose is a simple sugar that is chemically identical to glucose. It is a naturally occurring 

sugar found in many fruits and vegetables, but it is also commonly used in the food 

industry as a sweetener and a food preservative. The principle of dextrose in food 

preservation is primarily related to its ability to control water activity (aw) and its role in 

fermentation processes 

 

1. Water Activity Control: 

 Dextrose can reduce the water activity (aw) in food products. Water activity is a 

measure of the amount of available water in a food system, and it is a crucial factor 

for microbial growth and spoilage. 

 By lowering the aw, dextrose creates an environment in which microorganisms 

(bacteria, yeast, and molds) find it difficult to grow and reproduce. This helps to 

preserve the food and extend its shelf life. 

2. Fermentation: 

 Dextrose can serve as a substrate for fermentation by yeast and lactic acid bacteria. In 

some food preservation processes, such as in the production of fermented foods like 

yogurt, sauerkraut, and sourdough bread, dextrose can be added as a fermentable 

sugar source. 

 During fermentation, microorganisms consume dextrose and produce organic acids 

(e.g., lactic acid) and other metabolites. These organic acids lower the pH of the food, 

creating an acidic environment that inhibits the growth of spoilage microorganisms 

and pathogens. 

3. Flavor Enhancement: 



 Dextrose also contributes to the sweetness of foods, enhancing their flavor profile. 

This sweetness can make certain preserved products more appealing to consumers. 

 In some cases, dextrose may be used in combination with other sweeteners to achieve 

the desired level of sweetness in a food product. 

 

Wood smoke  

Wood smoke is a traditional method of food preservation that has been used for centuries to 

flavor, preserve, and extend the shelf life of various foods. The principle of wood smoke in 

food preservation involves a combination of physical, chemical, and antimicrobial effects: 

 

1. Drying and Dehydration: 

 Wood smoke contains heat, which is used to dry and dehydrate food products. Drying 

removes moisture from the food, which is essential for inhibiting microbial growth. 

Lowering the moisture content makes it difficult for bacteria, yeast, and molds to 

thrive and reproduce, thereby preventing spoilage. 

2. Chemical Compounds: 

 Wood smoke contains a variety of chemical compounds, including phenols and 

organic acids. These compounds have antimicrobial properties and can inhibit the 

growth of microorganisms on the food's surface. 

3. Antioxidant Effects: 

 Some of the compounds in wood smoke, such as phenolic compounds, act as 

antioxidants. They can help protect the food from oxidative degradation and spoilage 

by inhibiting the action of oxygen and free radicals that cause rancidity and off-

flavors. 

4. Flavor Enhancement: 

 Wood smoke imparts unique flavors and aromas to the food, which can make it more 

palatable and appealing to consumers. This flavor enhancement is a key reason why 

smoking is used in various culinary traditions. 

5. Preservation of Meats: 

 Smoking is particularly effective in preserving meats, such as sausages, ham, and 

bacon. The combination of dehydration, antimicrobial compounds, and flavor 

enhancement makes smoked meats less susceptible to spoilage and pathogens. 

Surface Coating: 

 The smoke particles can create a protective coating on the surface of the food, which 

further inhibits microbial growth and helps preserve the product. 

 

Vinegar 

Vinegar, which is primarily composed of acetic acid and water, is widely used in food 

preservation due to its acidic nature and antimicrobial properties 

1. cidification: 

 Acetic acid is a weak organic acid, and when it is present in vinegar, it lowers the pH 

of the food product. Lowering the pH creates an acidic environment that is 

unfavorable for the growth and survival of many microorganisms, including bacteria, 

yeasts, and molds. This acidification is a fundamental principle of food preservation 

with vinegar. 

2. Inhibition of Spoilage Microorganisms: 



 The low pH of vinegar inhibits the growth of spoilage microorganisms, thus 

extending the shelf life of the preserved food. It helps prevent the food from spoiling 

due to microbial activity. 

Oxidation Inhibition: 

 The acetic acid in vinegar can act as an antioxidant, helping to inhibit oxidation in 

food products. This can protect the preserved food from developing off-flavors and 

maintaining its quality. 

 

 

 

 

 

 

Honey 

 

Honey has been used as a natural food preservative for thousands of years due to its unique 

chemical composition and properties. 

1. Low Water Activity (aw): 

 Honey  has a very low water activity, typically below 0.6. Water activity is a measure 

of the amount of available water in a food product, and low water activity inhibits the 

growth of microorganisms. Most bacteria, yeast, and molds require higher water 

activity to grow and reproduce. As a result, honey creates an environment in which 

these microorganisms find it challenging to thrive, preventing spoilage. 

2. High Sugar Content: 

 Honey is primarily composed of sugars, with fructose and glucose being the dominant 

types. The high sugar content in honey further contributes to its ability to preserve 

food. Sugars can act as preservatives by reducing the water activity and dehydrating 

microorganisms, making it difficult for them to grow and reproduce. 

3. Acidity: 

 Honey is naturally acidic, with a pH typically ranging from 3.2 to 4.5. This acidity 

inhibits the growth of many microorganisms, including spoilage bacteria and 

pathogens. The combination of low pH and low water activity creates a hostile 

environment for microbial growth. 

4. Antimicrobial Properties: 

 Honey contains natural antimicrobial compounds, such as hydrogen peroxide, 

phenolic compounds, and bee-derived peptides. These compounds have antimicrobial 

properties and can help inhibit the growth of microorganisms. The presence of 

hydrogen peroxide is due to the enzyme glucose oxidase, which is found in honey and 

gradually releases small amounts of hydrogen peroxide over time. 

5. Antioxidant Properties: 

 Honey contains antioxidants, such as flavonoids and polyphenols, which can help 

protect the preserved food from oxidative damage and spoilage. Antioxidants can 

slow down the degradation of fats and proteins in the food. 

6. Sealing Effect: 

 When honey is used as a preservation method, it forms a protective seal around the 

food, preventing external contaminants from entering. This sealing effect helps 

maintain the quality and safety of the preserved product. 



Honey is commonly used to preserve fruits (e.g., fruits in honey syrup), nuts (e.g., 

honey-roasted nuts), and even meat (e.g., honey-glazed ham). It can also be used in 

combination with other preservation methods, such as drying or fermentation, to 

extend the shelf life of various foods. 

Honey is commonly used to preserve fruits (e.g., fruits in honey syrup), nuts (e.g., honey-

roasted nuts), and even meat (e.g., honey-glazed ham). It can also be used in combination 

with other preservation methods, such as drying or fermentation, to extend the shelf life of 

various foods. 

 

Oil 

Oil is often used as a preservative in various food preservation methods, especially for 

preserving foods by creating a physical barrier that protects them from exposure to oxygen 

and moisture. The principle of using oil as a preservative involves several key factors: 

1. Oxygen Exclusion: 

 One of the primary functions of oil in food preservation is to create a barrier that 

limits the contact between the food and atmospheric oxygen. Oxygen is a major 

contributor to food spoilage and deterioration, as it can lead to the oxidation of fats 

and oils in the food, resulting in rancidity, off-flavors, and the degradation of vitamins 

and pigments. By excluding oxygen, oil helps extend the shelf life of the preserved 

food. 

2. Moisture Barrier: 

 Oil also acts as a moisture barrier, preventing the food from coming into direct 

contact with water or moisture in the environment. This is particularly important for 

preserving foods like dried fruits, herbs, or vegetables, as moisture can promote the 

growth of spoilage microorganisms and mold. 

3. Flavor Preservation: 

 Oil can help preserve and enhance the flavor of certain foods. It can act as a flavor 

carrier, helping to retain the aroma and taste of herbs and spices, especially in 

infusions or oil-based marinades. 

4. Antioxidant Properties: 

 Some oils, such as olive oil, contain natural antioxidants like tocopherols and 

polyphenols. These antioxidants can help protect the preserved food from oxidative 

damage, extending its shelf life. 

5. Preservation of Texture: 

 In some preservation methods, like confit (slow cooking in oil) or oil-packed 

products, the oil can help preserve the texture and tenderness of meats or vegetables 

by acting as a medium for slow cooking and moisture retention. 

Common examples of foods preserved with oil include: 

 Sun-dried tomatoes in oil: The oil prevents rehydration and microbial growth while 

preserving the tomato's flavor and texture. 

 Herbs and spices in oil: This method is used to preserve the aromatic properties of herbs and 

spices while inhibiting spoilage. 



 Fruits and vegetables in oil: Some vegetables, like roasted red peppers or artichoke hearts, 

are preserved in oil to extend their shelf life. 

 Fish or meats in oil (e.g., canned tuna, sardines): Oil-packed products create a protective 

environment for the protein, preserving its texture and flavor. 

 Infused oils: Herbs, garlic, or chili peppers can be infused in oil, preserving their flavors and 

aromas for culinary use. 

 

Class II preservatives are 

Benzoic acid 

Benzoic acid (C7H6O2) is a naturally occurring organic compound that is used as a food 

preservative. Its salts, such as sodium benzoate and potassium benzoate, are derivatives of 

benzoic acid and are commonly used in the food industry as preservatives. Here's an 

overview of benzoic acid and its salts: 

1. Chemical Structure: Benzoic acid has the chemical formula C7H6O2 and is a white 

crystalline solid. It is a carboxylic acid, which means it has a carboxyl group (-COOH) as its 

functional group. 

2. Natural Occurrence: Benzoic acid occurs naturally in various foods, including berries, 

apples, and cranberries, as well as in certain spices and essential oils. It is present in these 

foods as a natural preservative and contributes to their characteristic flavors. 

3. Use as a Food Preservative: Benzoic acid and its salts, sodium benzoate (E211) and 

potassium benzoate (E212), are used as food preservatives to inhibit the growth of bacteria, 

yeast, and molds in various food and beverage products. 

4. Mechanism of Preservation: Benzoic acid and its salts function by lowering the pH of the 

food product when dissolved in water. This decrease in pH creates an acidic environment that 

inhibits the growth of microorganisms. Most microorganisms prefer a neutral or slightly 

acidic pH, so the acidity of benzoic acid and its salts makes it difficult for them to thrive. 

5. Solubility: Benzoic acid is sparingly soluble in water, but its salts, such as sodium benzoate 

and potassium benzoate, are highly soluble in water, making them suitable for use as 

preservatives in aqueous food and beverage products. 

6. Regulatory Approval: Sodium benzoate and potassium benzoate are approved as food 

additives by regulatory agencies such as the U.S. Food and Drug Administration (FDA) and 

the European Food Safety Authority (EFSA). They are generally recognized as safe (GRAS) 

when used within established guidelines. 

7. Applications: Benzoic acid and its salts are commonly used in a wide range of food and 

beverage products, including soft drinks, fruit juices, pickles, salad dressings, and various 

processed foods. They help extend the shelf life of these products by preventing spoilage and 

microbial growth. 

8. Interactions: It's important to note that benzoic acid and its salts can interact with other 

compounds, such as vitamin C (ascorbic acid), under certain conditions to form benzene, a 

potential carcinogen. To mitigate this risk, regulatory authorities have established limits on 

the use of benzoic acid and its salts in products containing ascorbic acid or its salts. 

 

Sodium nitrate (NaNO3) and sodium nitrite (NaNO2), as well as their potassium counterparts 

(KNO3 and KNO2), are commonly used as food preservatives and additives in the food 

industry. They serve several purposes, including preserving the color and flavor of cured 



meats, inhibiting the growth of harmful bacteria, and preventing the development of 

rancidity. Here's an overview of sodium and potassium nitrates and nitrites as food 

preservatives: 

Sodium Nitrate (NaNO3) and Potassium Nitrate (KNO3): 

1. Chemical Structure: Sodium nitrate and potassium nitrate are salts of nitric acid (HNO3) 

and have the chemical formulas NaNO3 and KNO3, respectively. 

2. Use as Food Additives: 

 Sodium nitrate and potassium nitrate are primarily used in the preservation of cured 

meats, such as bacon, ham, sausages, and hot dogs. They are essential for the curing 

process and contribute to the characteristic flavor, color, and texture of these products. 

 These nitrates are also used in some cheeses to prevent the growth of certain bacteria 

and molds. 

3. Curing Process: 

 In the curing process, sodium nitrate and potassium nitrate are converted into nitrite 

by microbial action. Nitrites are the active agents that preserve the meat. 

 Nitrites react with the meat's myoglobin, forming nitrosomyoglobin, which gives 

cured meats their pink or reddish color. This color is desirable in many processed 

meat products. 

 Nitrites also inhibit the growth of Clostridium botulinum, a bacterium that can 

produce botulinum toxin, a potent neurotoxin. This inhibitory effect is crucial for 

preventing botulism, a potentially deadly foodborne illness. 

4. Antioxidant Properties: 

 Sodium nitrate and potassium nitrate also act as antioxidants in cured meats. They 

help prevent the oxidation of fats, which can lead to rancidity and off-flavors. 

 

 

Sorbic acid  

Sorbic acid is a widely used food preservative with the chemical formula C6H8O2. It is 

known for its ability to inhibit the growth of molds, yeast, and certain bacteria in food 

products, thus extending their shelf life. Here's an overview of sorbic acid as a food 

preservative: 

Chemical Structure: 

 Sorbic acid is a straight-chain unsaturated fatty acid. Its chemical structure consists of a six-

carbon backbone with a double bond and a carboxylic acid group (COOH). The double bond 

is key to its antimicrobial properties. 

Use as a Food Additive: 

 Sorbic acid is used as a food preservative to prevent the spoilage of a wide range of food 

products, including baked goods, cheeses, dairy products, condiments, beverages, and 

processed meats. 

Mechanism of Preservation: 



 Sorbic acid and its salts (sodium sorbate and potassium sorbate) work by inhibiting the 

growth and reproduction of microorganisms. They interfere with the microbial cell 

membrane, disrupting its integrity and leading to the leakage of essential cell components. 

Benefits and Principles of Sorbic Acid as a Food Preservative: 

1. Broad Spectrum Antimicrobial: Sorbic acid is effective against a wide range of 

microorganisms, including yeasts, molds, and some bacteria. It is particularly useful for 

preventing mold growth on products like bread, cheese, and sauces. 

2. Low Odor and Taste Impact: Sorbic acid has a relatively neutral taste and odor, which 

makes it suitable for use in a wide variety of food products without significantly affecting 

their flavor profile. 

3. Heat Stability: Sorbic acid is heat-stable, which means it can withstand the cooking and 

baking processes without losing its preservative properties. 

4. pH Compatibility: Sorbic acid is most effective in slightly acidic to neutral pH 

environments, making it well-suited for use in many food products where the pH falls within 

this range. 

5. Solubility: Sorbic acid is soluble in water and can be easily incorporated into aqueous 

solutions and liquid food products. 

6. Minimal Color Impact: Sorbic acid generally has minimal impact on the color of food 

products. 

 

 

Sulfur compounds, 

Sulfur compounds including sulfur dioxide (SO2) and sulfites, are commonly used as food 

preservatives and additives in the food industry. They serve various purposes, such as 

inhibiting the growth of microorganisms, preventing enzymatic browning, and maintaining 

the color and quality of certain foods. Here's an overview of sulfur compounds as food 

preservatives: 

Sulfur Dioxide (SO2):Chemical Structure: Sulfur dioxide is a chemical compound with the 

formula SO2. It is a colorless gas with a pungent odor and is highly soluble in water. 

1. Use as a Food Additive: 

 Sulfur dioxide is used in the food industry as an antimicrobial agent, antioxidant, and 

preservative. It has been used for centuries in food preservation, especially for dried 

fruits and wine. 

2. Mechanism of Preservation: 

 Sulfur dioxide prevents spoilage by inhibiting the growth of bacteria, yeasts, and 

molds. It does so by disrupting the microbial metabolic pathways and interfering with 

cellular functions. 

3. Antioxidant Properties: 

 Sulfur dioxide acts as an antioxidant by preventing the oxidation of fats and oils in 

food products. It helps maintain the freshness and quality of the food. 

4. Applications: 

 Sulfur dioxide is commonly used in the preservation of dried fruits (e.g., raisins, 

apricots), fruit juices, wines, and some processed vegetables. It is also used in the 

brewing industry. 



 

 

 

Sulfites (Sulfur Dioxide Salts): 

1. Chemical Structure: Sulfites are salts or derivatives of sulfur dioxide (SO2). Common 

sulfites used as food additives include sodium sulfite (Na2SO3), sodium bisulfite (NaHSO3), 

sodium metabisulfite (Na2S2O5), potassium sulfite (K2SO3), potassium bisulfite (KHSO3), 

and potassium metabisulfite (K2S2O5). 

2. Use as Food Additives: 

 Sulfites are used in the food industry primarily as antioxidants, preservatives, and 

antimicrobial agents. 

3. Mechanism of Preservation: 

 Sulfites inhibit the growth of microorganisms by disrupting their metabolic processes, 

similar to sulfur dioxide. They are effective against bacteria, yeasts, and molds. 

4. Antioxidant Properties: 

 Sulfites act as antioxidants to prevent the oxidation of food components, such as fats 

and pigments. This helps maintain the color and flavor of foods. 

5. Applications: 

 Sulfites are used in a variety of food products, including dried fruits, wines, fruit 

juices, baked goods, and processed vegetables. They are also used in the preparation 

of some seafood and shellfish to prevent discoloration. 

 

 

Sodium propionate and calcium propionate  

Sodium propionate and calcium propionate are food additives commonly used as 

preservatives in the food industry. They are salts of propionic acid (C3H6O2) and serve to 

inhibit the growth of molds and certain bacteria in various food products. Here's an overview 

of sodium and calcium propionates as food preservatives: 

Sodium Propionate: 

1. Chemical Structure: Sodium propionate is the sodium salt of propionic acid, with the 

chemical formula C3H5NaO2. 

2. Use as a Food Additive: 

 Sodium propionate is used as a food preservative to prevent the growth of molds and 

certain bacteria in various baked goods, dairy products, and other food items. 

3. Mechanism of Preservation: 

 Sodium propionate works by disrupting the metabolic processes of microorganisms. It 

inhibits the growth of molds and some bacteria by interfering with their ability to 

produce energy. 

4. Applications: 

 Sodium propionate is commonly used in the preservation of bread, pastries, cakes, 

and other baked goods to extend their shelf life. It helps prevent the development of 

mold and spoilage. 



Calcium Propionate: 

1. Chemical Structure: Calcium propionate is the calcium salt of propionic acid, with the 

chemical formula C6H10CaO4. 

2. Use as a Food Additive: 

 Calcium propionate is also used as a food preservative to inhibit mold growth and 

prolong the shelf life of various food products. 

3. Mechanism of Preservation: 

 Like sodium propionate, calcium propionate disrupts the metabolic processes of 

microorganisms, making it effective at inhibiting the growth of molds and some 

bacteria. 

4. Applications: 

 Calcium propionate is used in similar applications as sodium propionate, particularly 

in baked goods such as bread, rolls, and cakes. It helps maintain their freshness and 

prevent mold growth. 

 

 

Antioxidants are food additives commonly used as preservatives in the food industry. They 

play a crucial role in extending the shelf life of various food products by preventing or 

slowing down oxidative reactions that can lead to spoilage, rancidity, and deterioration of 

color, flavor, and texture. Here's an overview of antioxidants as food preservatives: 

Principle of Antioxidants in Food Preservation: 

 Oxidation is a chemical reaction that occurs when food products are exposed to oxygen, heat, 

and light. It can lead to the breakdown of fats and oils, the development of off-flavors and 

odors, and the deterioration of color and texture. Antioxidants work by inhibiting or reducing 

oxidation reactions, thus preserving the quality and safety of food. 

Types of Antioxidants Used in Food Preservation: 

1. Natural Antioxidants: These are antioxidants that occur naturally in foods. Examples 

include vitamins C and E, carotenoids (e.g., beta-carotene), and polyphenols found in fruits, 

vegetables, and herbs. 

2. Synthetic Antioxidants: These are antioxidants that are manufactured and added to food 

products. Common synthetic antioxidants include butylated hydroxyanisole (BHA), butylated 

hydroxytoluene (BHT), and tertiary butylhydroquinone (TBHQ). 

Functions and Benefits of Antioxidants as Food Preservatives: 

1. Preventing Rancidity: Antioxidants are particularly effective at preventing the oxidation of 

fats and oils in food products, which can lead to rancidity and off-flavors. 

2. Maintaining Color: Antioxidants help retain the natural color of fruits, vegetables, and 

processed foods by inhibiting the oxidation of pigments. 

3. Preserving Flavor and Aroma: By reducing the formation of off-flavors and odors due to 

oxidation, antioxidants help preserve the original flavor and aroma of food products. 

4. Extending Shelf Life: Antioxidants can extend the shelf life of food products by slowing 

down the deterioration caused by oxidation reactions, thereby reducing food waste. 



5. Enhancing Stability: Antioxidants enhance the stability of vitamins, particularly vitamin C 

and some B vitamins, in food products. 

 

Applications of Antioxidants: 

 Antioxidants are used in a wide range of food products, including oils and fats, baked goods, 

snacks, cereals, beverages, processed meats, and processed fruits and vegetables. 

 

 



Single cell protein 

Single-cell protein refers to the crude, a refined or edible protein extracted from 

pure microbial cultures, dead, or dried cell biomass. They can be used as a protein 

supplement for both humans or animals. 

Microorganisms like algae, fungi, yeast, and bacteria have very high protein 

content in their biomass. These microbes can be grown using inexpensive 

substrates like agricultural waste viz. wood shavings, sawdust, corn cobs etc. and 

even human and animal waste. 

These microorganisms are cultivated and grown in controlled environments, such 

as bioreactors, to produce high-quality protein that can be used for various 

purposes. 

In developing countries like India, deficiency of proteins leads to malnutrition. It 

has necessitated to explore new non-conventional resources of protein production. 

Amongst the various processes used to supply protein are those based on the 

microbial growth and microbial biomass especially using the waste materials. 

Microbial cells used as proteins as single cell protein (SCP) and can be used as 

protein supplement for feed or food. A number of micro-organisms like yeast, 

fungi, algae and bacteria can be employed production of SCP and each of them has 

its advantage and disadvantages. The micro-organism in turn use these substances 

as starting materials for fermentation and SCP production by assimilation. The 

SCP however, is not without limitations also such as high nucleic acids which are 

metabolized to uric acid and can give rise to articular gout in human beings. 

Secondly, human being can eat a maximum of 2.0g SCP/kg body weight/day in 

their diet. To overcome the nucleic acid levels in SCP various methods have been 

tried but with a variable success. The success of SCP depends upon economics of 

SCP production. 

The microorganisms utilize the carbon and nitrogen present in these materials and 

convert them into high-quality proteins which can be used as a supplement in both 

human and animal feed. The single-cell proteins can be readily used as fodder for 

achieving fattening of calves, pigs, in breeding fish and even in  Animal 

Husbandry – Poultry and Cattle Farming. 

Single Cell Protein (SCP) offers an unconventional but plausible solution to this 

problem of protein deficiency being faced by the entire humanity. 

Sources of Single Cell Protein 

https://byjus.com/biology/animal-husbandry-poultry/
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A list of the microorganisms used for the production of Single Cell Protein is as 

follows: 

Fungi 

 Aspergillus fumigatus 

 Aspergillus niger 

 Rhizopus cyclopean 

Yeast 

 Saccharomyces cerevisiae 

 Candida tropicalis 

 Candida utilis 

Algae 

 Spirulina (spa) 

 Chlorella pyrenoidosa 

 Chondrus crispus 

Bacteria 

 Pseudomonas fluorescens 

 Lactobacillus 

 Bacillus megaterium 

Here are the average compositions of the different microorganisms present in the 

% dry weight of Single-cell protein. 

Composition Fungi Algae Yeast Bacteria 

Protein 30-45 40-60 45-55 50-65 

Fat 2-8 7-20 2-6 1-3 

Ash 9-14 8-10 5-10 3-7 

Nucleic Acid 7-10 3-8 6-12 8-12 

 

 



Production of Single-Cell Protein 

The production is carried out in the following steps: 

1. Selection of suitable strain. 

2. Fermentation. 

3. Harvesting. 

4. Post-harvest treatment. 

5. SCP processing for food. 

Like any other microbial culture, production of pure microbial cultures for desired 

protein products requires a  nitrogen source, sources of carbohydrates and other 

nutrients like phosphorus to support optimal growth of the culture. Contamination 

is prevented by maintaining strict sterile conditions throughout the process. The 

components of the culture media are either heat sterilized or filtered through 

microporous membranes. The selected microorganism is then inoculated in pure 

conditions. Most of the processes are highly aerobic, except algal fermentation; 

hence a good supply of oxygen is an indispensable requirement. After the 

multiplication of the biomass, it is recovered from the medium and purified further 

for enhanced usefulness and or storability. 

1. Microorganism Selection: The first step is to select a suitable microorganism that 

can efficiently convert a chosen substrate into protein. Common choices include 

bacteria like Escherichia coli (E. coli), yeast such as Saccharomyces cerevisiae, 

filamentous fungi like Aspergillus oryzae, and microalgae. 

2. Substrate Feedstock: Microorganisms are grown using a substrate or feedstock, 

which can be a wide range of materials. Traditionally, this has included 

agricultural byproducts, waste streams, or inexpensive carbon sources like glucose, 

molasses, or methane. 

3. Fermentation: The selected microorganism is cultured in a controlled 

environment, typically a bioreactor. During fermentation, the microorganism 

metabolizes the substrate to produce biomass rich in protein. This process requires 

precise control of factors like temperature, pH, oxygen levels, and nutrient 

concentrations. 

4. Harvesting: Once the fermentation is complete and the microorganisms have 

produced sufficient protein, they need to be separated from the culture medium. 

This can be done through methods like centrifugation, filtration, or sedimentation. 

5. Biomass Processing: The harvested biomass, which contains the single-cell 

protein, is then processed to extract and purify the protein. This can involve 

techniques like drying, extraction, and purification to remove unwanted 

components. 

https://byjus.com/biology/sources-of-carbohydrates/


6. Cell Disruption: 

 Once harvested, the next step is to break open the cells of the 

microorganisms to release the intracellular SCP. Cell disruption can 

be achieved through various methods, including mechanical, 

chemical, and enzymatic techniques. 

 Common mechanical methods include bead milling, ultrasonication, 

and high-pressure homogenization. 

 Chemical methods may involve the use of detergents or enzymes to 

disrupt cell membranes. 

7. Separation: 

 After cell disruption, the mixture typically contains a combination of 

SCP, cellular debris, and other components from the microorganisms. 

 Separation methods like centrifugation, filtration, or sedimentation 

can be used to isolate the SCP from the remaining cellular debris and 

culture medium. 

8. Drying: 

 The separated SCP may contain some residual moisture, which needs 

to be removed for storage and further processing. 

 Drying methods such as spray drying, freeze drying, or air drying can 

be used to reduce the moisture content to a suitable level. 

9. Purification (Optional): 

 Depending on the intended use of the SCP, further purification steps 

may be necessary to remove impurities, such as nucleic acids, lipids, 

and carbohydrates. 

 Purification techniques can include chromatography, precipitation, or 

membrane filtration. 

10. Packaging and Storage: 

 Once the SCP is properly dried and, if necessary, purified, it can be 

packaged for distribution or further processing. 

 Proper packaging and storage conditions are essential to maintain the 

quality and shelf life of the SCP. 

 

Advantages of Single-Cell Protein 

Large-scale Single-Cell Protein production has multiple advantages over 

conventional food production practices such as: 

 Microorganisms have a high rate of multiplication, which means a large 

quantity of biomass can be produced in a comparatively shorter duration. 



 The microbes can be easily genetically modified to vary the amino acid 

composition. 

 A broad variety of raw materials, including waste materials, can be used as a 

substrate. This also helps in decreasing the number of pollutants. 

 Production is independent of climatic conditions. 

Disadvantages of Single-Cell Protein 

In spite of many advantages, there are few drawbacks. Single-Cell Protein has not 

been widely accepted for human consumption owing to certain problems as 

follows: 

 High level of nucleic acid in biomass makes it difficult for consumption as it 

may lead to gastrointestinal problems. 

 The biomass may trigger an allergic reaction if the digestive system 

recognizes it as a foreign product. 

 The presence of nucleic acids in high content leads to elevated levels of uric 

acid. 

 In certain cases, the development of kidney stone and gout if consumed in 

high quality. 

 Possibility of the presence of secondary toxic metabolites which results in 

Hypersensitivity and other skin reactions. 

 The capital cost of production is high as sophisticated machinery is required. 

Applications of Single-Cell Protein 

1. Provides instant energy. 

2. It is extremely good for healthy eyes and skin. 

3. Provides the best protein supplemented food for undernourished children. 

4. Serves as a good source of vitamins, amino acids, minerals, crude fibres, etc. 

 Used in therapeutic and natural medicines for: 

1. Controlling obesity. 

2. Lowers blood sugar level in diabetic patients. 

3. Reducing body weight, cholesterol and stress. 

4. Prevents accumulation of cholesterol in the body. 

 



Used in Cosmetics products for: 

1. Maintaining healthy hair. 

2. Production of different herbal beauty products, like- Biolipstics, herbal face 

cream, etc. 

 Used in Poultry: 

1. As it serves as an excellent and convenient source of proteins and other 

nutrients, it is widely used for feeding cattle, birds, fishes etc. 

 

Food born disease caused by molds 

1. Aflatoxicosis: 

 Mold: Aspergillus flavus and Aspergillus parasiticus 

 Symptoms: Symptoms can vary but may include fever, vomiting, abdominal 

pain, jaundice, and long-term exposure can lead to liver cancer. 

 Commonly Occurs in: Peanuts, corn, tree nuts, and other crops. 

2. Ochratoxicosis: 

 Mold: Aspergillus and Penicillium species 

 Symptoms: May include kidney damage, urinary problems, and potential 

carcinogenic effects. 

 Commonly Occurs in: Cereals, coffee beans, wine, and other products. 

3. Patulin Poisoning: 

 Mold: Penicillium expansum and other Penicillium species 

 Symptoms: Gastrointestinal issues such as nausea, vomiting, and diarrhea. 

 Commonly Occurs in: Rotting or damaged fruits, particularly apples and 

apple-based products. 

4. Fusarium Toxin Poisoning: 

 Mold: Fusarium species 

 Symptoms: Symptoms can vary depending on the specific toxin but may 

include gastrointestinal distress, immune system suppression, and potentially 

fatal diseases in animals. 

 Commonly Occurs in: Grains like corn and wheat. 

5. Mycotoxicoses (Various Toxins): 

 Mold: Various molds 

 Symptoms: Can range from gastrointestinal issues to neurological 

symptoms, depending on the type of mycotoxin and the amount consumed. 



 Commonly Occurs in: A wide range of foods, including grains, nuts, 

spices, and dried fruits. 

 


