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Abstract

Food preservative is the food additive used to preserve food by lowering down Keywords: Preservatives,
the pH value and settling the redox potential of the food. Each and every Natural and artificial
packaged food items has some preservatives, without them the food has no preservatives, anti-microbial,
longer survive. Preservatives may be anti- microbial preservatives, which antioxidants

inhibit the growth of bacteria and fungi, or antioxidants such as oxygen

absorbers, which inhibit the oxidation of constituents. Preservatives may be *Correspondence
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been used as preservatives since time immemorial. Artificial food preservatives Email: alangen672@gmail.com
may act as antioxidants. Since the use of the synthetic preservative for food

preservation can cause certain health problems, replacing these synthetic

preservatives with natural preservatives are much safer for human and

environment [1]. Preservation of food is liable for spoilage due to the action of

microorganisms, insects and enzymes [2].

Introduction

Food is any substance or material eaten or drunk to provide nutritional support for the body or for pleasure. It usually
consists of plant or animal origin, which contains essential nutrients such as carbohydrates, fats, proteins, vitamins
and minerals, and is ingested and assimilated by an organism to produce energy, stimulate growth and maintain life
[3]. Food preservatives becomes an essential thing nowadays, this plays an important role during food transportation.
This will preserve the food for a long duration from the spoilage [4]. Fresh food is mainly spoiled by various
microorganisms and by inherent enzymes. Various methods are used to check contamination and to increase their
shelf life. Apart from traditional methods like application of heat, low temperature, dehydration etc used to retard the
number of microorganisms in food or at least holding those in check from further multiplication. Preservatives are
natural or synthetic substances that are added to fruits, vegetables, prepared food items, cosmetics and
pharmaceuticals in order to increase their shelf life and maintain their quality and safety by inhibiting, retarding or
arresting their fermentation, acidification, microbial contamination and decomposition [5].

Preservatives

According to FSSAI, Preservatives means a substance which when added to food is capable of inhibiting, retarding or
arresting the process of fermentation, acidification or other decomposition of food. Preservatives are substances that
are intentionally added to food product to prevent spoilage caused by mould, yeast and bacteria. Preservatives are
used to increase the shelf life of food and to maintain the quality for longer time [6].

Need
¢ Inhibit the growth of microorganisms like bacteria and fungi.
e Increase shelf life.
o Preserve the appearance of food.
o Preserve the food characteristics like odour, taste and food is preserved for a long time.

Characteristics of a good Preservative:
e Broad anti-microbial spectrum.
Non toxic to human.
Effective at small doses.
Free of odour, colour and flavour.
Cost-effective and should available in dry forms.
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e Water soluble.
e Stable during storage.
o It should have higher shelf life.

Classification of preservatives: There are two classes of preservatives;
1. Class | : Natural preservatives
2. Class Il: Chemical preservatives

Natural Preservatives

It is defined as any compound from plant, plant parts, animals and microorganisms that when added to food tend to
prevent or retard microbial growth, food deterioration and thus increase the shelf life. Major natural preservatives are
common salt, sugar, honey, vinegar, vegetable oil and spices.

Advantages of Natural Preservative:
¢ Non toxic
Easily available.
Less deleterious effect on the organoleptic properties of food.
Economical to produce.
Stable during storage.
Extend shelf life of processed or unprocessed food.

Salt

Salt is one of the most widely used food additives as a preservative, enhancing the flavor [7] and to improve water
absorption [8]. Salt is used to increase shelf life. It is a taste enhancing compound in combination with other
preservatives. It reduces enzymatic browning and discoloration.

Mechanism of Action:
e Decrease the water activity.
o Decrease the solubility of oxygen in water.
e Restrict the growth of micro organisms.

Applications:
o Highest concentration of salt is used to process pickles e.g.: Unripe mangoes, lemons etc.
e Vegetables pickled in weak solution of salt subjected to lactic acid fermentation. E.g: Sauerkraut, pickled
gherkins.
o 15-25% salt preserves almost all the products.

Sugar

The primary function of sugar in food products is to provide sweetness and energy, in addition, sugar plays a very
important role in preservation [9]. Mainly produced from sugarcane juice or beetroot. It is readily soluble in water.
Sugar is used in the canning and freezing of fruits to improve flavor and texture, and to preserve natural color and
shape. Through osmosis, sugar replaces some of the water in fruit. This natural process preserves the fruit’s inherent
color, texture and shape by preventing the fruit’s remaining water from leaving its cellular structures. As a result, the
fruit’s texture is protected against weakning during freezing and canning.

Mechanism of action:
e By osmosis water from fruits leached in to sugar solution and enters to the fruit.
e Sugar reduces the solubility of oxygen in water.
o It decreases the water activity of food and inhibits the growth of microbes.

Application:
e Jam, jelly and marmalade.
e Fruits dipped in 75% sugar syrup does not require any other preservatives.
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e Fruit canning and RTS beverages.

Honey

Honey is a solution of fructose and glucose. It’s preservative action is mainly due to lowering of water activity.
Phenolic compounds, amino acids and reducing sugars are among the substances responsible for honey antioxidant
activity. Most of phenolic compounds also exert antimicrobial activity against a number of pathogens and spoilage
microorganisms [10]. Honey prevents and kills microbes through different mechanism such as elevated pH and
enzyme activities [11].

Vinegar

It is made from fermentation of sugar and water solutions and it acts as an effective natural preservative. The acetic
acid present in vinegar Kills microbes and inhibits food spoilage. As per PFA vinegar should contain a minimum of
3.75% acetic acid. Vinegar retards microbial growth and contributes sensory properties to a number of foods [12].

Antimicrobial action:

Lowers the pH of food products.

At pH < 3.5: 10 to 100 times more powerful than other acids.
Penetrates bacterial cell wall and denatures the cell plasma proteins.
Reduce the heat sensitive bacteria.

Less action when the pH is >5.

Vegetable oil

It is used in the preservation of pickles. Use of oil prevents spoilage of pickles because bacteria cannot live in such an
environment.
Mechanism of action:
e In pickles prevents the entry of micro organisms by forming an impervious layer. It prevents the entry of
oxygen, creating anaerobic condition.

Spices

Spices are homogeneous group of substances extracted from various plant parts. Spices can also exert antimicrobial
activity in two ways, by preventing the growth of spoilage microorganisms and by inhibiting the growth of those
pathogenic microorganism’s. Besides adding flavor and taste to dishes, they help prevent and alleviate various health
problems [13]. Eg : Turmeric — curcumin, Pepper- piperin, Clove- eugenol .

Mechanism of action:
e Damage the membrane integrity of microorganisms.
e Cause leakage of ions, ATP, nucleic acids and amino acids from microorganisms.
e At high concentration affect pH of the microorganisms.

Chemical preservatives

Also called as class Il preservative. It is defined by Food and Drug Administration , as any chemical that when added
to food tend to prevent or retard microbial growth, food deterioration and thus increase the shelf life. Commonly used
chemical preservatives are: Sulphur dioxide including its salts and benzoic acids including its sodium and potassium
salts.

Sulphur dioxide

Sulphur dioxide is an important and universally permitted food preservative extensively used in the processing and
preservation of foods of both plant and animal origin [14]. It is being used in various food products like dry fruits,
fruit juices and pulps etc., which inhibit the enzyme action acts as antioxidant, inhibit browning and growth of
microorganisms. FORMS of sulphur dioxide : Sodium sulphite , Sodium bisulphate, Sodium metabisulphite,
Potassium sulphite, Potassium bisulphate, Potassium metabisulphite.
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Mode of action: Sulphur dioxide is used in the form of potassium metabisulphite (KMS). It is crystalline salt and
fairly stable in neutral and alkaline medias. Potassium metabisulphite is added to the fruit juice or squash, the
potassium radicle reacts with acids of juice forming corresponding potassium salt and sulphur dioxide is liberated and
forms sulphurous acid with water of the juice which has got preservative effect.

Advantages:
e It has better preserving action against bacterial fermentation.
It helps in retain the colour of the beverage for long time.
It has strong effect in retarding oxidation.
Preventing discolouration and loss of flavor in products.
It is highly soluble in squashes and juices ensures better preservation.

Disadvantages:
e sslt can’t be used in naturally colored juices.
e It should not used in juices that are stored in tin containers.

Benzoic acid

It is used in the form of sodium benzoates in the preservation of fruit juices and squashes.
Mode of Action: It inhibits the growth of microorganisms by inhibition of action of enzymes that control the
acetic acid metabolism and oxidative phosphorylation. It inhibit the growth of yeasts and moulds.

Advantages:
e Itisused in colored juices.
e Most active against yeast and moulds.

Conclusion

Preservatives are very useful in extending the shelf-life and maintaining the texture, flavour and appearance of the
product, even stored at ambient temperature. Therefore, the seasonal availability of fruits and vegetables can be
overcome by processing them into suitable products by using preservatives with less energy requirement.

References

[1] Gokoglu, N. 2018. Novel natural food preservatives and applications in sea food preservation: a review.
Journal of the science of Food and Agriculture, 99(5).

[2] Gedela, V. K. 2017. Review on the role of food preservatives and its efficiacy. Department of Biotechnology.
Journal of Food Science Research, 2 (2): 110.

[3] Abdulmumeen, H. A., Ahmed, N.R. and Sururah, A. R. 2012. Food: Its preservatives, additives and
applications. International Journal of Chemical and Biological Sciences, 1: 36-47.

[4] Seetaramalah, K., Smith, A. A., Murali, R., and Manavalan, R. 2011. Preservatives in Food Products- Review.
International Journal of Pharmaceutical & Biological Archives, 2 (2): 583-599.

[5] Anand, S. P. and Sati, N. 2013. Artificial preservatives and their harmful effects: Looking toward nature for
safer alternatives. International Journal of Pharmaceutical Sciences and Research, Vol. 4(7): 2496-2501.

[6] Sharma, S. 2015. Food preservatives and their harmful effects. International Journal of scientific and Research
Publications, Vol. 5: 2250-3153.

[7]1 Silva, J.G., Morais, H. A. and Silvestre, M.P.C. 2003. Comparative study of the functional properties of bovine
globin isolates and sodium caseinate. Food Research International, 36: 73-80.

[8] Lawrence, T. E., Dikeman, M.E., Stephens, J.W., Obuz, E. and Davis, J. R. 2003. In situ investigation of the
calcium-induced proteolytic and salting-in mechanisms causing tenderization in calcium-enhanced muscle.
Meat Science, 66 : 69-75.

[9] Zaitoun, M., Ghaneum, M. and Harphoush, S. 2018. Sugars: Types and their functional properties in food and
human health. International Journal of Public Health Research. 6(4): 93-99.

[10] Luchese, R. H., Prudencio, E. R., and Guerra, A. F. 2017. Honey as a functional food, Honey Analysis, Vagner
de Alencar Arnaut de Toledo, Intech Open, DOI : 10.5772/ 67020.
[11] Khan, S. U. and Khan, H.U. 2018. Honey: Single food stuff comprises many drugs. Saudi Journal of Biological

DOI:10.37273/chesci.cs205407613 Chem Sci Rev Lett 2023, 12 (48), 217-221  Avrticle ¢s205407613 220



Chemical Science Review and Letters ISSN 2278-6783

Sciences, 25 : 320-325.

[12] Bhat, S. K., Akhtar, R. and Amin, T. 2014. An overview on the biological production of vinegar. International
Journal of Fermented Foods, 3(2) : 139-155.

[13] Kunnumakkara, A. B., Koca, C., Dey, S., Gehlot, P., Yodkeeree, S., Danda, D., Sung, B. and Aggarwal, B. B.
2009. Traditional uses of spices: An overview. DOI: 10.1142/ 9789812837912 _0001.

[14] Prabhakar, K. and Mallika, E. N. 2014. Preservatives: Permittted p. reservatives- sulphur dioxide. DOI:
10.1016/B978-0-12-384730-0.00264.

© 2023, by the Authors. The articles published from this journal are distributed Publication History

to the public under “Creative Commons Attribution License” (http:/creative | Received 12.06.2023
commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original | Revised 20.10.2023
work, all the articles can be used without any restriction or can be distributed in | Accepted 22.10.2023
any medium in any form. Online 31.12.2023

DOI:10.37273/chesci.cs205407613 Chem Sci Rev Lett 2023, 12 (48), 217-221  Avrticle cs205407613 221



