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Abstract  

The perishable commodities that are consumed like fruits or vegetables have low shelf life, after 

which they become spoiled and not able to consume. So there is need to enhance their shelf life 

and preserve them in their natural and fresh conditions by some other means like coatings and 

films. The edible coating and films get more attentions regarding to that aspect in current times 

because of their significance and power of increasing shelf life of such things. Now a day’s 

consumer’s demand also increased for high quality food with longer shelf life in their original 

state. Edible coatings used in past years for food protection also seen in growing years. The 

review elaborates the ample introduction of edible coatings and films, their characteristics, 

production methods and applications in food industries.   

INTRODUCTION  

Edible films are the thin layer of substance that create a barrier to oxygen, water and solute 

motion for the food that decrease rate of spoilage and can be consumed. Edible coatings and 

films got great attention in current days because of their advantages over all other synthetic 

coatings. Actually edible coatings can be consumed with food without any danger. The material 

used in the formation of edible coatings can be the complete food coatings or layer between food 

constituents [Guilbert, 1986]. Edible films can act as food coatings and have abilities to consume 



with food as gas aroma barrier [Kester and Fennema, 1986]. A coating also leads towards 

reduction in environment pollution. The coatings can be used for packaging small portions of 

food separately, mostly in the products that are not stored individually for some practical motives 

like nuts, pears and strawberries.  

The increased demands for superior quality and long shelf life food products give ways to 

develop new innovative processing tools without changing their natural taste and state [Guilbert 

et al. 1996]. Edible coatings perform their functions by applying around the food products and 

embedded inside their constituents [Krochta & de Mulder-Johnston, 1997]. Edible coatings 

enhance stability and product quality by applying to the surface of food as additional protection 

layer. The demands of edible coatings vary with the nature of food products and their behavior 

during processes and storage [Guilbert et al, 1996].  

Some coatings behave like improving mechanical properties of product shielded [Krochta & de 

Mulder-Johnston, 1997; Pranoto et al, 2005]. In additions to reducing movement of moisture, 

oxygen, carbon dioxide and lipids coatings also act as carrier to transfer preservatives, 

antioxidants, colorants and aromatic substances etc. The major property of edible coatings is to 

sanctuary the superior quality of food product [Longares et al, 2004; Wan et al, 2005]. Therefore 

coatings are consumed with food and have safety and environmental impacts. In food processing 

industries, product is subjected to coating with either natural or artificial materials. The better is 

to use natural coatings due to its consumption with food. They protect the food from harmful 

microorganisms and by restricted movement of moisture, gas and electrolyte to the product and 

surroundings. The major parts of edible coatings are fats, proteins and polysaccharides [Cuq et 

al, 1994; Koelsch, 1994]. Coatings are produced by raw materials of polymers that are obtained 

from living organism’s proteins, fats and carbohydrates [Kowalska & Lenart, 1999]. In food 

products some features are required like ripening of fruit and cheese while some has deleterious 

effects on quality like loss of water vapors or moisture. There is need of some drastic measures 

to protect food losses during transportation, distribution and exportation as long as possible. The 

best solution is edible coatings that preserve natural conditions, structures and properties of food.  

In some composite food products the effect of edible coating is limited due to effects on 

entrenched nutrients [Lon-gares et al, 2004]. Several chemical, biological and physical variations 

occur in food products especially at storage and distribution time [Hong & Krochta, 2006].  



In 12
th

 century wax was used as coating to prevent water losses in oranges and lemons in China 

mean while edible coatings were first used. In 16
th

 century fat coatings are used while in 1930 

paraffin was first used on citrus in USA. The idea of edible coatings is not new innovation but 

was used in 1800 [Allen et al., 1963]. Now a days edible coating is very popular but still need 

attentions, have various applications comprising meat product coating and chocolate coatings for 

confectionery products [Cagri et al, 2004]. Scientific research still works on developing coating 

skills and awareness in coated food products [Li et al, 2006].  

 

PHYSIOGNOMIES  

Edible coatings containing polysaccharides like starch, cellulose and its derivatives, proteins 

included zein, gelatin, gluten and milk proteins have abilities of retarding moisture evaporation. 

While lipid coatings such as oil, wax and derivatives and polyesters are capable of resistance to 

moisture losses but have relatively low elasticity. Starch is abundantly used polymer in edible 

coatings due to high availability with low cost and facilitates consumption [Guilbert et al, 1996].  

Protein coatings are determined by quantity of plasticizer and water contents persists due to their 

hydrophilic nature [Fang et al, 2002]. The components that formulate coatings are analyzed by 

their physical and chemical natures like pH, moisture contents and storage requirements before 

going in processing unit. The permeability of coating to water, gases and other substances, fat 

color and physical conditions are the vital functions of edible coatings. In addition to all these 

non-toxicity and environment friendly is also the feature of coatings.   

Soy protein also used in edible coating formation as bio polymer due to its nutritive and 

nutraceutic behavior [Liu, 2000]. To enhance the quality of soya coatings antioxidants and taste 

enhancers are added [Kunte et al, 1997].  

Milk proteins, other bio polymers have low water barrier properties and hydrophilic in nature  

[Chen, 1995; Krochta & de Mulder-Johnston, 1997; Miller & Krochta, 1997; Chick & Ustunol, 

1998; Seydim & Sarikus, 2006]. Biopolymer coatings get more values regarding to their ability 

of preventing water loses [Anker et al, 2002]. This property is determined by method used and 



components of coatings [Matuska et al, 2006]. The products obtained after coatings have high 

sensory attraction and nutritive values [Blanthorn & Labaw, 1990].    

Polysaccharides included cellulose, starch derivatives, seaweed extracts, gums, pectin 

derivatives and chitosan [Krochta and Mulder-Johnson, 1997]. Generally polysaccharides have 

poor ability of moisture barriers due to high affinity of hydrophilic so act as sacrificing agents in 

delaying water loss from food product [Kester & Fennema, 1986].  

Cellulose and derivatives that composed of repeated units of D-glucose. There is very tight 

packing of polymers due to surroundings of hydroxymethy group. Alkali is added in cellulose 

molecule to enhance its water solubility that results increase in structure volume to capture more 

water.  

Chitin and chitosan that is the second most occurring biopolymer in nature found in fungi cell 

walls and some other biological materials [Andrady & Xu, 1997]. Chitosan is derived from chitin 

in the process of deacetylation in the presence of alkali. The films formed from liquid chitosan 

are very clear, flexible and excellent oxygen barriers [Sandford, 1989; Kalplan et al., 1993]. 

Chitosans have antimicrobial properties and they defined in terms of deacetylation and molecular 

weight [Muzzarelli, 1996]. It act as gas barriers in apples, pears, peaches and plums [Elson and 

Hayes, 1985; Davies et al., 1989] while act as antimicrobial coating in fruits and vegetable like 

cucumbers, bell papers and strawberries [El Ghaouth et al., 1991a, 1991b].  

Starch is often used in industrial foods. It is composed of anhydroglucose units that contain two 

kinds of glucose polymers that are linear chain amylase and branched chain amylopectin 

[Rodriguez et al., 2006]. They replace plastic polymers and produce biodegradable films due to 

its low price and renew ability [Xu et al, 2005].   

Lipids films are produced as protective covering included natural wax, monoglycerides and 

surfactants. Paraffin wax and beeswax are most effective coatings for food products. The main 

function of lipid coatings is to delay moisture contents due to its low affinity towards water. 

Lipid coatings are related with film forming agents like cellulose derivatives and proteins 

[Debeaufort et al, 1993]. Generally with the increase in hydrophobic properties, the water 



permeability decreases. They also provide mechanical strength in association with polymer 

structure matrix.  

 

BIO POLYMERS  

Natural polymers are preferred over artificial polymers in food preservation industries. Natural 

polymers are biodegradable and help in reducing environmental pollutions. The natural polymers 

or bio polymers are utilized in food coatings rather than synthetic plastic coatings [Hong & 

Krochta, 2003; Cho et al., 2007]. Bio polymers are generally categorized in three forms,  

1- The polymers that extracted directly from plants such as starch, cellulose, 

polysaccharides, proteins and gluten.  

2- The polymers that obtained from microorganisms or genetic engineered bacterial such as 

hydroxyisobutyrate, polyhydroxyisobutyrate and hydroxyvalerate copolymers.  

3- Polymers that produced during chemical synthesis of biological materials like polyactide 

and biopolyester from lactic acid monomers.  

 

PRODUCTION METHOD  

In scientific studies there are several ways of illustrating edible coatings present. The difference 

in way of formulation of coatings gives rise to variation in type, state and quantity of material. 

There are several approaches to manufacture edible coatings. The best way includes the 

separation of solvent of coating solution. This requires formulating a stable structure by chemical 

and physical intermolecular collaborations. In the coating solution the macro molecules are 

combined with additives after dilution in water, acetic acid or ethanol. In this method the solvent 

is extracted to form a thin layer that later dried and dispatched from surface [Cagri et al, 2004].  

Another approach of producing edible coating is the use of natural components. In this technique 

the raw materials are natural polymers like proteins, fats, carbohydrates and wax. In 

carbohydrate group, cellulose is utilized in numerous ways such as methyl cellulose, 

hydroxypropylcellulose, carboxymethyl cellulose and starch included its hydrolysis resultants 



like pectins, plant resins and alginate. While in proteins zein, soy protein, albumin, collagen and 

milk proteins are mostly used. In edible coating that utilized lipid components include fatty acids 

and their esters, bee wax, carnauba wax, mono, di and triglycerides and shellac [Kester & 

Fennema, 1986; Kroch- ta & de Mulder-Johnston, 1997; Ogonek & Lenart, 2002].  

The coatings that are made up of single polymer are week and stiff. To resolve that issue the 

mixing of plasticizer is practiced in coating solutions [Cho & Rhee, 2000]. The structure of 

plasticizers must be similar to the polymers that form coating [Banker, 1966]. Actually the 

plasticizers give rise to the elasticity to coating solution. If the plasticizers exceed the limit it 

declines the mechanical properties of coatings. The plasticizer increases the cohesiveness of 

coating by interacting in between molecules of polymers and their chemical binds. It also softens 

and stretches the structure of coatings. The plasticizer to polymer ratio is the basic factor to 

determine the functional properties of coatings [Coupland et al, 2000].  The physical and 

chemical properties of polymer greatly depend on the right choice of plasticizers. They reduce 

hardness and enhance the film’s elasticity [Yang & Paulson, 2000].  

The variety of techniques shows that edible coatings can be formed in many ways by using 

natural polymers regarding to their purpose and function. The demanded coating properties are 

achieved by modifying coating structures and use of additives make it easy depending on raw 

materials. Edible coatings offer auspicious solution to enhance shelf life and decrease microbial 

effects in natural way. The materials that are capable of producing film are used in edible films 

preparations. During the process of edible film making, film ingredients must be spread and 

dissolve in water, alcohol or their mixture or some other solvents. Lastly the addition of 

antimicrobial mediators, flavors, colors and plasticizer performed.  

 

APPLICATIONS  

Edible coatings have wide range of their uses in food processing industries. It enhances the shelf 

life of food products of different sources. More over edible coatings and films are used in 

packaging of unprocessed food and increase ripening properties. It comprise of natural 

ingredients like proteins, fats and carbohydrates that why it also consumed in food product 



without any hazard. Ready to eat substances, bakery foods, some preservatives and spices can be 

stored or packed by coatings [Tederko, 1995].  

The most famous usage of edible coating is in walnut and candy as zein coating, in drugs as 

gelatine capsules and collagen sausage coverings [Irissin-Mangata et al, 2001].Protein coatings 

have applications in fresh fruits like apple, citrus etc. It increases the ripening period of fruits and 

retards moisture losses without altering taste and texture of food [Kester & Fennema, 1986; 

Shaw et al, 2002]. In products chocolate products also be coated by vegetable oil and casein 

coatings that have sodium caseinate as active ingredient [Rice, 1994]. The property of 

carboxymethylcellulose to become less permeable to oxygen than carbon dioxide leads towards 

coating fruits like banana and apples during transportation [Banks, 1984]. Nuts and almonds are 

protected by dextrins coatings without altering their organoleptic properties and texture [Murray 

& Luft, 1973]. Alginates coatings are used to prolong shelf life of poultry, beef and lamb 

products. The product is sprayed and dipped in the alginate solution to coat with alginate [Earle 

& McKee, 1976]. Meat and their products spoil in less time so they are coated with carrageen 

gel. It actually reduces moisture losses and microorganism contaminations. Carrageen gel is 

separately used to protect food products in a separate vessel [Tederko, 1995].  

Ready to eat food requires severe safety and premium quality insurance. Edible coatings delay 

shelf life of such products and extend the natural state of product [Cagri et al, 2004]. These 

coatings act as hindrance in the way of bacterial elements and perform role of antioxidants on 

surface [Oussallah et al, 2004]. Coatings also play a vital role to boost the permeability of 

packaging materials. As whey coating act as fat barrier and improve color of multi layered 

cardboard boxes [Rhim et al, 2006].  

 

CONCLUSION  

Edible coatings have miracles effects on food products, not only enhances shelf life of food but 

also preserve their natural taste, appearance, structure and quality. It prevents food losses and 

behaves as environment friendly. Edible coatings prevent food from harmful microorganisms 

and drastic biological, chemical and physical changes. Edible coating is a promising solution to 



retard moisture evaporation and thus prolong shelf life of food products. Edible coatings and 

films are preferred over all other coatings because they are natural and can be consumed as food 

product. It also leads to give new ideas of packaging in food industries and open new ways to 

prevent food losses. Actually edible coatings and films have great variation in their 

characteristics and can be modified in better ways. Nutrition values and original taste can be 

preserved by edible coatings. The main role of edible coatings is in ripening of fruits and 

vegetables during storage periods. The substances that retard the growth of microorganism, 

increases the shelf life of food products. The material that able of forming films used to create 

edible films. However the field of food preservation needs some more inventions and edible 

coatings and films are the best raw materials to improve it. Scientific research needs some more 

work on food industries to prolong shelf life of perishable commodities.  
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