Letters in Applied NanoBioScience

Open-Access Journal (ISSN: 2284-6808)
Review

Volume 12, Issue 3, 2023, 83
https://doi.org/10.33263/LIANBS123.083

Underutilized Sources of Pectin as Edible Coating

Ragini Surolia 1® | Anuradha Singh 1@

L Division of Lifesciences, School of Basic and Applied Sciences, Galgotias University, Plot No.2, Sector 17-A Yamuna
Expressway, Gautam Buddh Nagar, Uttar Pradesh, India; raginiharitwal L8 @gmail.com (R.S.);
*  Correspondence: anuradhasingh.dr@gmail.com,anuradha.singh@galgotiasuniversity.edu.in (A.S.);
Scopus Author ID 7407707798
Received: 1.02.2022; Accepted: 8.03.2022; Published: 20.04.2022

Abstract: Natural and biodegradable materials are becoming a trend in the food processing and
packaging industries to reduce environmental problems and minimize toxic waste production. The
development of natural edible coating and thin films is a research interest among scientists. Pectin, a
natural polysaccharide used in the development of edible films and coating, increases the shelf life of
perishable food items by protecting them from the outer environment, delaying loss of nutrition, and
helping in maintaining physical and chemical properties for a longer duration. Pectin is commercially
produced from Apple and Citrus fruits because of its phenomenal gelling quality. However, many other
fruits and vegetables also contain a good amount of pectin, but pectin has structure variation, making it
versatile for a wide range of applications. The Indigenous minor fruits and vegetables also serve as a
good source of pectin, which may differ in structural and gelling properties from commercial pectin but
may have the ability to use in making the edible coating. The development of edible thin film and
coating from underutilized sources of pectin increases the demand and cultivation of these sources on
an industrial level, which are limited to local and small-scale industries. The present review focuses on
different types of underutilized sources of pectin to develop natural edible thin films and coatings.
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1. Introduction

In recent studies, the underutilized fruits and vegetables are seeking more attention from
the researcher in utilizing these sources in a wide range of applications. Underutilized fruits
and vegetables are good sources of nutritional and medicinal components. They are rich in
many components that can be used in manufacturing different food products and substances in
the food processing and food packaging industries. Despite having valuable components, these
indigenous fruits and vegetables are neglected on an industrial level to develop many useful
products. Underutilized fruits and vegetables are the potential source of dietary fibers (water-
soluble and water-insoluble) [1] which are not only used in making immune-boosting food
products but becoming a potential source of natural edible coating to be used in packing
perishable foods and increase the shelf life of these foods by reducing the oxidation rate.

The current trend of using natural and biodegradable products for food packaging can
become a boom for minor and underutilized fruits and vegetables to be utilized on an industrial
level to develop natural edible coating, which increases the cultivation of these crops
commercially and becomes a source of income for farmers. Many underutilized crops are a
good source of pectin, a polysaccharide present in the cell wall of almost all species of fruits
and vegetables [2]. Pectin is a water-soluble dietary fiber and becoming a source of edible
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coating for perishable food. Commercially pectin is extracted from apple and citrus fruits [3],
but some many underutilized fruits and vegetables contain and may contain an adequate
amount of pectin. The pectin is greatly varied in structures, making pectin useful in a wide
range of applications. The use of the natural product in food packaging draws attention to pectin
as an edible coating. The present review focuses on underutilized fruits and vegetables that
may be used as a source of pectin to develop edible coating.

2. Eco-Friendly Edible Coating

The main goal or importance of coating in food products is to increase the shelf life of
the perishable food by working as a barrier between food and the outer environment. The
coating on food products works as a protective layer that minimizes the gases exchange,
decreases the oxidation rate of food, and maintains the moisture and physical appearance like
texture and color of the food products [4]. The awareness of environmental protection limited
the use of non-biodegradable and synthetic coating and focused more on making natural and
biodegradable edible coating with eco-friendly components. The use of eco-friendly
components is the latest trend in the food packaging industry. Pectin is one of the natural
polysaccharides used to make the edible coating. Pectin is extracted from different sources but
is limited to research only. Commercially only a few sources are used for bulk production of
pectins, such as apple and citrus fruits. The researcher uses varieties of sources to extract
pectins, such as different species of fruits and vegetables. Currently, ongoing research on pectin
extraction from different sources is seeking attention towards underutilized fruits and
vegetables, which are a rich source of dietary fibers (Pectin). The pectin content and fiber
content of underutilized sources is listed in Table 1.

Table 1. Pectin and fiber content of underutilized sources.

Underutilized source Pectin Content Fiber content
Aonla (Emblica officinalis) 2.25%- 11.9% [6] 3.7 % [5]
Ber ( Ziziphus mauritiana) Umran-30.27g/kg 11.04 % [7]

laichi- 28.40g/kg [8]

Bael (Aegle Marmelos)

Bael Pulp-16.7% [10]
Bael leaf-3.4 g/100g [9]
Bael seed- 5.89/100g [9]

Bael Pulp-6.5 g/100g
Bael leaf- 14.8 g/100g
Bael seed- 5.39/100g [8]

Jamun (Syzygium Cuminii) 4.7% [11] Fruit- 1.76

Seed- 4.19 [12]
Karonda (Carissa carandas) 0.71%][13] 1.6 g/1009g[14]
Indian cherry/Lasura (Cordia myxa) 4.59/100g [15] Crude fibre-25.7% [12]
Phalsa (Grewia asiatica) NA 15.53g/100 g [24]
Wood Apple (Feronia limonia) 1.39- 1.65%[16] NA
Date Palm (Phoenix dactylifera) 0.5-3.9% [17] 6.4-11.5% [17]
Palmyra Palm (Borassus flabellifer) 100-121 g/100 g [18] NA
Citron (Citrus medica) 28.31 % [19] 11.2% [20]
Raja dimiri (Ficus auriculata) 5.38% [21] 16.96% [22]
Orua/Mangrove Apple (Sonneratia caseolaris) | 7.30% [21] 9.80% [23]

3. Pectin as Edible Coating

Pectin is a unique soluble fiber categorized under polysaccharides. Pectin is used in
different applications according to its classification based on the Degree of Methyl-
esterification (DE). Pectin with low Methoxyl content shows >50% DM degree and is used to
make low sugar calories jams and jellies, milk desserts, food coating, and thickening agents.
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Pectin with high methoxyl content shows <50% DM degree and is used as a gelling agent for
making jams and jellies [25]. Generally, low methoxyl pectin is used for making the edible
coating. Currently, polysaccharides such as pectin are accelerated in making edible films [26].
Polysaccharide-based film or coating helps control gas exchange, volatile components, and oil
and aroma preserver resistance. The pectin-based edible coating is generally used in fruits and
vegetables with low moisture content because of its hydrophilic nature [27]. Pectin edible
coating form with some additional functional ingredient help to enhance the quality and food
safety, mechanical and resistant property, improve the physical and structural property, and
minimize the microbial contamination in food products [28]. There are many studies on the
formulation of Pectin Edible Coating with the combination of different ingredients; some
recently studied formulations and their effect are listed in Table 2.

Table 2. Different Pectin Formulation of Edible Coating/Films and their properties.

Coating formulation Property of Film/Coating Reference

Pectin + Nanochitosan(50:50) Increase the tensile strength, is a good barrier for oxygen and | [30]
water vapor, and inhibits the pathogen growth

Beetroot + Red cabbage pectin as filler Enhance the red color of the film and can be used as a coloring | [29]
agent for food packaging

Okra soluble dietary fiber+ Pectin+ Enhance water and oil resistivity, possess antioxidant and | [31]

Sodium carboxymethyl cellulose + Thyme | antibacterial property

essential oil

Blood Orange Peel Pectin + Fish Gelatin Possess high antioxidant and antibacterial properties, improve | [32]
physicochemical properties and minimize microbial growth

Pectin + Cinnamon essential oil Possess antimicrobial activity and maintain texture and color. [33]

Pectin + carbonate hydroxyapatite+ Increases tensile strength, Improves Physical property [34]

cinnamaldehyde

Pectin + Flaxseed meal+ Glycerol Acceptable transparency, tensile strength, and mechanical | [35]
properties, barrier for water vapor

Pectin + Alginate + Whey protein Acceptable thermal Stability [36]

Pectin+ Young Apple Polyphenols Increased tensile strength and elastic modulus, thermally stable, | [37]
amplified antioxidant potential

Pectin + Mucilage + Glycerol Maintain the physicochemical and sensory property of the | [38]
product and minimize the microbial growth

4. Methods of Coating

Every food product has a different shelf life, chemical properties, structure, texture, and
sensory properties based on which they cannot be subjected to the same type or method of
coating. According to the product, three different coating methods can be used [39].

Uncoated Product wesssp Dipped in we—p Fvaporation of wesssp CoatedProduct
Coating Solution Volatile component
(5-30s)
(a) Dipping Method

Uncoated Product messspSpraying of sesssp Drying of coated mmsp Coated Product
Coating Solution product
(Automatic Spray System)

(b) Spraying Method

Uncoated Product === Brush dipped in mssp Brushing on ssssp Drying mep Coated

Coating solution uncoated product Product
(Manually/ Brush equipment)

(c) Brushing Method
Figure 1. Different methods of coating: (a) Dipping method; (b) Spraying method; (c) Brushing method.
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5. Future Prospect of Underutilized Sources of Pectin

The edible coating based on Natural and bio-degradable components is the need of
present environmental conditions. The increasing awareness of using eco-friendly products
increases the demand for natural bio-packaging material over synthetic and non-renewable
packaging material. Pectin extracted from different sources can be used to formulate edible
coating depending upon their degree of methyl-esterification combined with different
functional and active ingredients, which helps increase the shelf life of perishable food products
and maintain their physical and chemical properties. The limitation in the commercial
production of pectin from different sources is due to its structural variation. Still, this variation
makes pectin versatile biopolymers that can be used in a wide range of applications.
Underutilized sources of pectin can increase the demand for these sources on the commercial
level and become a promising natural ingredient for formulating edible coating, resulting in
increases in farmers' income and overcoming the exploitation of commercial pectin sources.
There are very limited data on structural properties and application of pectin extracted from
underutilized fruits and vegetables. Accelerating research on pectin from underutilized Sources
can bring a revolutionary change to the commercial and farming levels.

6. Conclusions

The concept of edible coating is the current trend in making eco-friendly packaging
material. Edible coating formulating by using pectin as the main ingredient with or without the
combination of different active ingredients shows the potential function in maintaining the
property and increasing the shelf life of perishable food products. The underutilized sources
also contain an adequate amount of pectin, which can be used in making the natural edible
coating. Detail study on the structural and physical properties of pectin extracted from
underutilized sources has to be done to fully utilize these minor fruit and effectively apply them
in making the edible coating.
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