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Abstract

Fresh-cut fruits have a shorter shelf life due to its perishable nature. Edible coating being biodegradable
and environmental friendly, provides protective covering to fresh-cut fruits. This review covered the
effects of edible coating on fresh cut fruits, i.e., apple, apricot, banana, kiwi, mango, papaya, pineapple,
strawberries, watermelon and melon. It was observed that edible coating positively affected weight loss,
titratable acidity, ph, firmness, shelf life, color, respiration rate and microbial load in fresh cut fruits.
Shelf life of all fresh-cut fruits was significantly enhanced by edible coating. Being pre-processed
products, it also reduced the time required for cutting fruits. Sensory scores were also acceptable for
edible-coated fruits. Literature available on the extension of shelf life of fresh-cut fruits are not sufficient
especially of kiwi, strawberry, banana and mango.
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1. Introduction

Fresh cut fruits were found to decay more quickly than whole fruits, resulting in greater outer
browning and textural disintegration. Such changes could be reduced by using an edible
coating. Edible coating extends the storage of products because it gives a semi-permeable
barrier to gases and moisture loss as well as increased mechanical qualities, delaying natural
ageing,and maintaining the structure of coated products (Tabassum et al., 2020) %, Due to
rising demand for healthier alternative foods as well as advancements in processing
technology, the manufacturing and distribution of fresh-cut items has increased in popularity
around the world. Routine procedures of fresh-cut preparation, such as peeling, cutting,
chopping, etc., expose the tissue to loss of moisture, microbial activity, and biochemical
reactions, that result in textural degradation, colour change, and loss of quality in the fruit
(Velderrain-Rodrguez et al., 2015) 1. Fruits with edible coatings have a longer shelf life and
better quality. They play a useful role in controlling moisture transfer, decay ratio, as well as
weight loss, oxidation processes, and even increasing the nutritional and sensory
characteristics of fruits (Dhall, 2013) 1. The physiology of fresh-cut fruits changes,
increasing carbon substrate usage, reactive oxygen species formation, and perishability
variables. Furthermore, removing the outer natural protective barrier increases moisture and
solute outflow from the fruit surfaces. These conditions create ideal circumstances for
microbial growth (Silva et al., 2018; de Souza et al., 2015; Ma et al., 2017) [58 22 40,
Anthracnose, is among the most frequent post - harvest infections in tropical fruit, is caused by
Colletotrichum species, resulting in financial losses (Berger et al., 2018; Zahid et al., 2012) 16
881 Colletotrichum gloeosporioides is the main source of anthracnose in guava and other
commodities such as papaya, cashew, banana, and mango. It is largely controlled by synthetic
fungicides. The growth of synthetic fungicide resistance, as well as increased consumer
demand for pesticide-free food, emphasises the need for new phytopathogen control strategies
(Zhou et al., 2016) [,

Fresh-cut fruit production and consumption have increased dramatically. One of the biggest
challenges in the preservation of newly cut fruits is colour change, which is caused by
polyphenol oxidases' oxidation process of phenolic components. Several treatments, such as
coating and chilling, are employed to enhance the storage and quality of fruits (Noshad et al.,
2019) [, In recent years, there has been a developing focus on generating various technigques
to improve fresh-cut product storage ability and microbiological safety (Kuorwel et al., 2015;
Tavassoli-Kafrani et al., 2016) 4, Fruits that have been freshly sliced are popular among
people since they are healthy, affordable, and ready-to-eat. Minimally processed fruits have a
shorter life span than whole fruits because of the increased vulnerability to microbe activity,
faster oxygen rate, and ethylene gas in fresh fruits (Alikhani-Koupaei, 2015) [,
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2. Edible coating

Traditional edible coatings have been used to protect fresh
produce against physiological problems and microbiological
invasion. The Chinese created a wax coating for use on
lemons and oranges in the twelfth century to preserve them
against microbial degradation (Kumar & Neeraj, 2019) [,
The edible coating did not contain any harmful or allergic
substances. It was easily digestible and delayed the ageing
process of fruits. It also has good moisture barrier properties.
It did not affect the nutritional and functional characteristics
of fruits, and they contain antimicrobial and antibacterial
properties (Sharma et al., 2019) 6. There were several
coating methods for coating fruits, but they depended on the
nature of the fruits and the surface characteristics of the
products that they coated. The applying method of coating
depends on the adhesion method that contains diffusion
between the outer surface of products and the coating solution
(Senturk perreidt et al., 2018) B* %51, Fruits have waxy
protective coating on their surfaces by nature. During
postharvest processing, this natural coating declines or thins.
As a result, edible coatings are placed on the fruit surface
using thin layers of edible substances in fruits in addition to
natural protective wax (Misir et al., 2014) ¥4, Traditional
refrigerated storage, MAP, and CA have all been utilised to
prevent food loss and improve the storage of fruits and
vegetables (Ramaswamy, 2014) B, Active packaging, which
consists of artificial package including varying active
parameters like oxygen scavengers, CO2 absorbents etc., has
been used to minimise post-harvest losses. Furthermore,
edible coating has gained popularity in recent years due to the
longer storage life of fruits (Siddiqui et al., 2018) [B71,
Furthermore, when edible coatings are placed on the surface
of fresh fruit, they provide an internal environment that
decreases respiration and prevents quality alteration and
ripening stage (Singh and Singh, 2018) . When we used
edible coating in fruits it increases the fruits appearance and
storage of products. Natural gums were used in the
formulation of edible coatings to improve their properties.
Benefits include longer storage life, delayed maturation,
lower oxygen consumption, and bio-compatibility (Salehi,
2020) 81, Edible coating should contain a hydrophilic and
hydrophobic feature for providing good barrier properties
(Cofelice et al., 2019) 4. The use of emulsion-based edible
coatings to enhance and prolong the shelf life of freshly cut
fruits.Vegetable oil, vegetable waxes, animal oil, different
EOs, emulsifiers, and water can be used to make emulsion-
based edible coatings (Galus et al., 2015) 61, Alginate coating
has been effectively utilised to coat newly cut fruits, allowing
for the creation of a suitable micro-modified environment that
surrounds the fruits. Plant essential oils stand out as a good
substitute to synthetic preservatives in the fight against health
issues (Bitencourt et al., 2014) [, Organic acids,
polypeptides, fatty acid esters and EOs from plants.
Antimicrobial compounds like nitrites and sulfites could be
employed in edible coatings. Though the usage of essential
oils including lemongrass, oregano, thyme, and rosemary is
restricted due to high costs and strong odour (Zillo et al.,
2018) 72, combining such oils in coatings minimises the EO
concentration and odour in fruits (Perdones et al., 2012) 81, |t
act as primary packaging, interacting with the cut-fruit and
surrounding it, protecting it from gas and moisture loss,
improving mechanical qualities, lowering microbial load,
sensory attributes, and extending shelf life (Galus and Kadzi,
2015) [?61, |t offers a lot of potential as carrier for many active
substances, such as antibacterial agents. Antimicrobial
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chemicals, such as EOs derived from various sources, have
lately been added to coatings and films used on freshly fruits
(Moreira et al., 2015; Guerreiro et al., 2015) 5281, |t based on
polysaccharides, particularly chitosan & cellulose derivatives
have now attracted much interest. Cellulose is among the
most abundant polysaccharides found in the environment.
Extracting and modifying cellulose is easy, resulting in a
range of cellulose derivatives with various characteristics.
CMC is extensively used in fruits due to its low toxicity and
solubility in water, and excellent capacity to form a film (Gol
et al., 2013) 1, Aloevera gel was the best edible coating
because of its film-forming capabilities, antibacterial effects,
biodegradability, and biochemical features. It is primarily
composed of polysaccharides and serves as a natural barrier to
oxygen and moisture, which are the primary causes of fruit
decay. Aloevera coating lowering the rate of respiration and
retaining quality features. A. vera gel extend the shelf life of
fruits. It contains antifungal and antibacterial properties,
making it a good barrier against microbiological pathogens of
fruits (Misir et al., 2014) 1*4,

Panning, dipping, and spraying are all processes that can be
used to apply edible coatings (Andrade et al., 2012) ¥, The
dipping method was the most useful technique for coating a
product. In this process the the products is immersed in
coating solution (Senturk parreidt et al., 2018) 54 %%, Dipping
is advantageous for fresh produce with uneven surfaces or
that needs an entire covering. Dipping ensures that the
product is uniform throughout (Andrade et al., 2012) [,
Another common technique in edible coating for coating
products is spraying. In this method, the coating solution is
not viscous because viscous solutions are difficult to spray.
Spray coating is a method of applying a continuous thick or
thin coating layer on the outer surface of the products, and in
this method, drying time and temperature are also important
(Zhang et al., 2018) 6% 701,

3. Effects of edible coating on fresh-cut fruits

3.1 Apple

Two probiotics were shown to be able to withstand GID
simulations while maintaining a high level of viability.
Bifidobacterium lactis and Lactobacillus rhamnosus mixed
with apples could reach the human small intestine in adequate
amounts to demonstrate their beneficial health effects. This is
a benefit since the alginate-coated apples retain their
microbiological and nutritional properties. Fresh-cut apple
coated with an inulin and fructose-rich alginate-based solution
is a good probiotic carrier and might be used in the
development of new non-dairy functional food products.
Apple slices with prebiotic-alginate are a hopeful approach
for creating novel carriers for probiotic bacteria (Alvarez et
al., 2020). Some reserachers emphasized to see if ferulic acid
(a recognised antioxidant with cross-linking properties) could
be incorporated into the SPI composition. It would extend the
quality, shelf life, preventing their firmness and loss of weight
in fresh-cut apples. When compared to an aqueous solution,
the soy protein isolate/ferulic acid-based formulation
produced a suitable outcome for managing the colour of apple
slices, with the results indicating a reduction in the oxidative
degradation of ferulic inside the SPI network (Alves et al.,
2017) 81, Chiabrando et al. studied fresh-cut Golden Delicious
apples coated with biodegradable alginate coatings with and
without EOs in order to explore healthier choices for
preserving fresh fruit quality and safety during refrigerated
conditions after harvest. Cinnamon oil-infused alginate
coatings inhibited respiration rates better than rosemary-
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infused alginate coatings. Essential oils and antioxidants were
found to be better than alginate alone the weight loss was
reduced and the original colour and brightness were
preserved. PPO and peroxidase activity are also reduced by
EO, particularly in the first several days after processing. For
fresh-cut fruit applications, EOs can be employed to make
edible films (Chiabrando et al., 2015) [21, Coated apple slices
with whey protein concentrate (WPC) and apple pomance
extract (APE) reduced weight loss. After 12 days of storage,
the coated apple slices with WPC/1.5 percent APE had the
maximum lightness compared to other coated and untreated
apple slices. In addition, as compared to uncoated apple
slices, the coated apple slices with WPC/1.0 and 1.5 percent
APE had the lowest browning index. The antibacterial
efficacy of WPC and APE as coating agents was
demonstrated, although it had minimal effect on the sensory
evaluation of apple slices (Hammad et al., 2021) [,
Combining thyme oil with an alginate edible coating may
considerably reduce loss of weight, microbial population and
browning in fresh sliced apple fruits (Hu et al., 2018) [,
Increased  soluble  soybean  polysaccharides  (SSPS)
concentration was connected to better titratable acidity. The
lowest tissue stiffness and maximum level of vitamin C were
found on days 12 and 13 when treated with 3 percent SSPS
and 0.5% Tragacanth gum. There was no noticeable effect of
the treatments on weight loss or antioxidant activity. Acc. to
above results this edible coating was best for fresh sliced
apple fruits. Kumar et al., 2018 ¥ studied that fresh sliced
apples were coated with CMC and A. vera, as well as anti-
browning chemicals, to keep their quality throughout storage.
The microbial load on wedges coated with CMC and A. vera
was substantially lower. The activity of the enzymes PPO and
peroxidase was also decreased in the coated fruits. During
storage, the untreated apple wedges lost firmness faster than
the coated fruits. CMC and A. vera coatings, in combination
with anti-browning chemicals, increased the quality of
preserved apple (Jafari et al., 2018) 231, Moreira et al. studied
the addition of apple fiber, combined with ascorbic acid was
found to preserved antioxidant activity for at least one week
of storage. Furthermore, regardless of the addition of dietary
fibre, gellan gum coatings had a significant impact on
lowering psychrophilic and mesophilic counts on fresh sliced
apples during storage. Higher sensory scores were obtained
when fresh sliced apples were coated with polysaccharide-
based edible coatings that included dietary fibre. As a result,
adding dietary fibre extracts to fresh-cut apples to improve
their nutritional content while maintaining their excellent
qualities (Moreira et al., 2015) 31, Fruit samples treated with
D. sophia had the highest TA value and the lowest °Bx and
browning index. On day 10 of storage, fruits treated with P.
psyllium had the maximum vitamin C content, hardness, and
bacterial growth inhibitory effects and it reduced bacterial
counts by 0.7 log CFU/g. Finally, P. psyllium L. mucilage can
be suggested as a unique coating for enhancing the freshness
and quality of apple slices (Noshad et al., 2019) [3l. Fresh
aloevera gel coating preserved the fresh-cut surface colour
and slowed the browning of fresh sliced apple fruits, and
changes in antioxidant activity were not connected to the

browning of freshly cut wax apple (Supapvanich et al., 2016)
1621

3.2 Apricot

When OEO was added to films, it reduced their WVP,
whereas increasing their moisture content. The coatings
reduced the TPC, yeast, and mould populations. Basil seed
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gum plus 6% Origanum vulgare essential oil treatments were
shown to be the most effective in lowering the microbial
populations of fresh apricots. The total soluble phenolic and
antioxidants activity of OEO supplemented samples was
significantly higher than the control at the end of cold storage.
The newly developed OEO BSG film and coating was used to
keep fresh cut apricot fruits (Hashemi et al., 2017) %, Zhang
et al. analysed the two different coating formulas on apricots
soybean protein isolate and SPI combined with chitosan.SPI-
chitosan coating, significantly reduced apricot weight loss.
Meanwhile, this treatment helped the tissue's textural qualities
while also preventing firmness loss. The results showed that
coating apricots with SPI-chitosan was a good way to keep
their quality (Zhang et al., 2018) [6%. 71,

3.3 Banana

Polyphenoloxidase and lipoxygenase activity, fruit softening,
and weight loss were all decreased when the liposomal oil
was mixed with mucilage, while maintaining firmness and
soluble solids content. Free RO mixed in water of a similar
quantity had less effect on the physico-chemical properties
than the control, with lower variations in chroma, L* value,
and pH. According to the evidence given, mucilage (Mu) plus
liposomal oil and rosemary oil (LipoRo) have the ability to
improve the quality of bananas (Alikhani-Koupaei, 2015) I,

3.4 Kiwi

Allegra et al. investigated the impact of a mucilage edible
coating produced from Opuntia ficus-indica on the storage
and quality of kiwi slices. Fresh Kiwifruit surfaces were
combined with Opuntia ficus-indica mucilage alone or in
combination with TWEEN 20. The results demonstrated that
mucilage had a good influence on the fruits' firmness,
ascorbic acid, pectin content and visual quality throughout
storage at 5° C. While Opuntia ficus-indica mucilage and
Tween 20 increased microbial expansion. The treatment
without Tween 20 was also shown to be more successful in
quality measure (Allegra et al., 2016) 61 Quality of fresh cut
kiwi was enhanced after being coated with aloevera. Coated
sliced kiwi fruits lower respiration rate and spoilage. The
texture of untreated kiwi fruits was deteriorating more quickly
as compared to coated kiwi. The 5 percent coating produced
great performance in the instrumental texture profile and
preference panel tests, showing that it could be a healthy
substitute coating for fresh-cut kiwi (Benitez et al., 2013) [*3],
Benitez et al. analysed chitosan with acetic or citric acid and
alginate based coating function as a gas barrier and it produce
a significant amount of CO2 gas. The aloe-vera coating kept
the fruit solid and protected it from ascorbic acid losses and
ripening. Microbial multiplication was inhibited by A. vera
and chitosan-AC. Fruit coated with an alginate coating,
showed greater microbe growth than untreated fruits. In
comparison to some other coatings, the panelist appreciated
the fresh cut kiwifruit coated with A. vera or chitosan-C. A.
vera was really the most excellent coating for both extending
the postharvest storage life and maintaining the product's
sensory qualities throughout storage (Benitez et al., 2015) 14,
Fresh-cut Kiwifruit with an alginate-based edible coating had
less electrolyte leakage and MDA levels while retaining their
green colour, total chlorophyll concentrations, vitamin ¢ and
antioxidant properties. Furthermore, at the end of the study,
0.05 percent PL treatment decreased total aerobic counts and
mould counts. Our findings suggest that using an edible
coating combined with PL to maintain the quality of cut
kiwifruit (Li et al., 2017) 139,
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3.5 Mango

Afifah et al. studied a composite edible coating with two
plasticizers in fresh sliced mangoes. Edible coatings were
proven to help retain the quality of sliced mangos by
minimising weight reduction, delaying the increase in TSS,
preserving pH, total acidity, and microbe’s growth. It also
showed that there was no sensory variation between both the
coated and untreated sliced mangoes (Afifah et al., 2019) 4,
Edible coating could extend the storage ability of fresh cut
mangoes stored at 6°C for 6 days. It reduces weight loss,
delays a rise in TSS, and inhibits the growth of microbes in
fresh sliced mangoes. Both the coated and uncoated fresh
sliced mangoes showed no differences in sensory perception
(Li et al., 2020) 8. Marin et al. investigated to see if edible
coatings can help fresh-cut mangoes last longer after being
treated at a ripening phase. For 'Tommy Atkins' and 'Kent,'
the combination of anti-browning chemicals, whether used
alone or with coatings, has to be very helpful in preventing
darkening for up to10 and 11days at 5°C, respectively. There
have been no changes in texture or flavour in coated fruits.
Citric acid has a highest antibrowning impact on fresh sliced
fruits, but calcium ascorbate alone did not consistently
suppress browning. Fresh-cut mangoes can readily apply
citric acid to prevent browning (Marin et al., 2021) @I,
Mangoes coated with alginate or antioxidant showed that
alginate and an anti-browning compound improved the colour
of cut fruits and boosted the antioxidant capacity. According
to the findings, fresh-cut mangoes may be stored for 12 days
at 4°C without losing nutritional or physicochemical quality
(Robles-Sanchez et al., 2013) [, Chitosan-alginate
nanomultilayer coating extended the storage life of mangoes
by up to 8 days. Mass loss, pH, malondialdehyde
concentration, browning rate, soluble solids and microbe
proliferation were all reduced in the coated mangoes during
the storage period. The nanomultilayer coating had no effect
on vitamin C retention in fresh-cut mangoes during storage
(Souza et al., 2015) [611,

3.6 Papaya

Multilayered antimicrobial edible coating was found to
improve the microbiological quality of sliced papaya. It
increased the storage and quality of fresh papaya for 15 days
at 4° Celsius, but untreated fruits only lasted 7 days and this
coating reduced total carotenoids content and vitamin C
content. When it comes to storing fresh-cut papaya at room
temperature, the Ziploc tray with the Ziploc lid is the superior
option. Fruits lose their quality quickly if they are not packed
(cheesecloth  control). These findings suggest that
multilayered antimicrobial edible coatings could be used on
fresh fruits (Brasil et al., 2012) ¥l Use of CaCl, has
maintained the maximum weight loss, firmness, soluble solid
content, titratable acidity and respiration rate values. K
carrageenan and sodium alginate, on the other hand, have
supplied an oxygen barrier, reducing respiratory rate and
enhancing firmness retention. Lastly, the edible coating made
from A. vera gel and other chemicals had no impact on the
natural flavour of papaya (Farina et al., 2020) 4. Newly
harvested papaya fruits were sliced into equal-sized slices and
coated with 2%, 3%, and 4% CMC, respectively. The fruits
were kept at 4°C for 14 days. When compared to other coated
and uncoated fruits, the 4 percent CMC coated material
reduced quality loss during storage. In uncoated samples, total
soluble solid content reduced. In coated sample, a minimum
size reduction was found (Kohli et al., 2018) B4, Alginate-
based coatings were shown to be ineffective against microbial
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activity. The microbiological quality of Fresh cut papaya was
successfully maintained by coatings containing essentials oil.
Although increasing the concentration of essentials oils
improved their antibacterial effect, but original aroma of the
fruit was overshadowed by the oil. To avoid any detrimental
effects on taste, essentials oils should be used at lower
concentrations. Coating fresh cut papaya with 1% Thyme-
Essential Oil and Oregano-Essential Oil for 12 days at 4°C
successfully slows the process of physico-chemical property
degradation, resulting in improved microbiological safety
(Tabassum et al., 2020) 3, Psyllium gum was used in various
concentrations i.e.,, 0.5, 1, and 1.5 percent, to coat a fresh
sliced papaya. When kept in refrigerated conditions, coating
fresh-cut papaya with a mixture of psyllium gum and
sunflower oil could increase the storage ability of the fruit by
up to two weeks. Combining 1% psyllium gum with
sunflower oil had better effects (Yousuf et al., 2015) 671,

3.7 Pineapple

Weight and respiration rate were considerably reduced after
10 days of storage (10 °C, 65 percent relative humidity), and
firmness was maintained in both optimised coated samples
compared to the control after 10 days of cold storage. As a
result, either alginate or gellan-based formulations have the
ability to increase the storage and preserve the freshness of
sliced pineapple (Azarakhsh et al., 2012) 2 31, There was no
significant difference in total plate counts among the coated
and untreated samples when using gellan-based coatings
without limonene. As a result, gellan-based edible coating
formulations containing 0.3 percent (w/v) limonene
significantly lower TPC while retaining the sensory qualities
of pineapple (Azarakhsh et al., 2012) [ 131 Alginate-based
coating containing 0.3 percent (w/v) lemongrass lowered the
respiration rate, total plate count, yeast, weight and mould
count while maintaining the firmness, colour, sensory
attributes, and morphological characteristics of sliced
pineapple at low Temperature. As a result, this coating has the
ability to increase the shelf life of cut fruits and preserve its
freshness also (Azarakhsh et al, 2014) [0 1 The
antibacterial characteristics of the gellan edible coating were
not found to be significant. When compared to the untreated
samples, the gellan edible coating considerably lowers the
respiration rate, reduces weight loss, and preserves the
stiffness, colour, and sensory attributes of freshly sliced
pineapple in low-temperature conditions. After 16 days of
storage at 5 °C, there was no significant difference in the pH,
titratable acidity, and TSS of coated and untreated samples.
Cut pineapple can be kept fresh for a long time in the
refrigerator with the help of the gellan edible coating solution
(Azarakhsh et al., 2014) [20 11 Fresh-cut 'Josapine' pineapple
from all treatments was found good only for 6 days when
stored at 10°C. It has not been proven that using gelatin (0.5,
1.0, and 1.5 percent) as an edible coating on fresh-cut
pineapple improves quality. According to the overall
microbiological examination; there was no improvement in
quality. There was a minor reduction in TBCs and TYMs in
0.5 percent gelatin and a drop in total coliforms in 1.0 percent
gelatin (Bizura Hasida et al., 2012) I8, Chitosan-modified
edible coating containing starch and glycerol can extend the
shelf-life of pineapples to 14 days. Furthermore, in an
organoleptic examination, this characteristic received the
highest overall acceptability score (Maharsih et al., 2021) 3,
Mantilla et al. checked the effectiveness of a multilayered
edible coating (beta-cyclodextrin and trans-cinnamaldehyde)
combined with a microencapsulated antibacterial complex in
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improving the shelf life of sliced pineapple. The flavour of the
fruits was impacted by the encapsulated trans-
cinnamaldehyde, but the coating increased its storage to 15
days at 4°C by preventing microbial development. The best
coating composition for preserving the quality features of
pineapple is 1 gm/100 gm alginate, 2 gm/100 gm antibacterial
ingredient (trans-cinnamaldehyde) and 2 gm/100 gm pectin.
The freshly sliced fruits coated with 0.5 and 1gm/100gm
sodium alginate, which effectively preserved the pineapple
quality while increasing its storage life at 4° C temperature.
During storage, the inclusion of an alginate edible coating had
no effect on the pH or °Brix of fresh-cut pineapple (Mantilla
et al., 2013) 2, Citral nanoemulsion was used as a coating to
maintain microbiological quality and extend the shelf life of
sliced pineapples refrigerated for 12 days at 4°C and 90% RH.
Droplet sizes in the nanometric range were discovered in
three different citral nanoemulsion concentrations of 0.1, 0.5,
and 1 percent used in alginate edible coatings. After a 12-day
storage period, nanoemulsion 2 and nanoemulsion 3 coated
pineapples had better colour retention, reduced respiration
rates, and less microbiological growth. As a result, edible
coatings contain  0.5% citral nanoemulsion could be
researched further on a large level to increase the shelf life of
sliced fruits (Prakashn et al., 2020) 5%,

3.8 Strawberry

When fresh sliced strawberries were stored at 4°C for 15 days,
the sodium alginate-calcium chloride coating enhanced their
shelf life. Because the edible coating lowered the transpiration
and respiration rates of the strawberries, it acted as a
protective barrier, preventing mold formation and preserving
their taste and texture. Aside from that, the edible coating of
sodium alginate and calcium chloride slowed the increase in
total soluble solid concentration and ph of the sliced
strawberry. when sliced fruits are coated with edible sodium
alginate, both customers and producers save money by
reducing food losses (Alharaty & Ramaswamy, 2020) Bl
Layer- by- layer edible coating was helpful in preventing the
loss of strawberry firmness and fragrance volatiles while
having no influence on total soluble solid and total acidity
content. The above results showed that this coating preserve
strawberry quality by reducing metabolite levels after 8 days
of storage (Yan et al., 2019) [56],

3.9 Watermelon and Melon

After fourteen days of storage, osmotic dehydration and
pectin coating were suitable storage methods for fresh cut
melon, enabling the lowering of fruit oxygen consumption
and also the keeping of sensory attributes and quality metrics
of melon (Ferrari et al., 2013) 1. Multilayered anti-microbial
edible coating extended the shelf life forl5 days. when
compared to the untreated sample, the coated melon was
retained its colour and carotenoids while losing weight and
firmness. The Ziploc cover was the most effective packaging
technique for extending shelf life. The layer-by-layer method
is used in this work to demonstrate the use of natural
antimicrobial agents (Moreira et al., 2014) [*61. Ph and degree
Brix of sliced watermelon were not affected by the alginate-
based multilayered antimicrobial coating during storage, and
only a minor variation in colour was found between the
coated and control. Watermelons that have been coated lost
considerably a less weight and maintained their texture. This
is a significant finding because texture is the most essential
sensory characteristics of cut fruits. Panelists were fine with
the coated fruits because it didn't change the colour and

http://www.phytojournal.com

flavour. Microbiological experiments confirmed the coating's
utility as its ability as a transporter of natural antibacterial
substances to inhibit microbial count. The efficacy against,
yeasts, coliforms, psychrotrophic bacteria, and moulds was
particularly good. The use of a multilayered edible coating
will prolong the freshness and increase its shelf life also
(Sipahi et al., 2013) 61,

4. Conclusion and future recommendations

In conclusion, we can state that edible coating on fresh-cut
fruits was the best technique for preserving fruits compared to
other traditional techniques used on fruits. In the edible
coating, we combine other nutritionally rich compounds like
antioxidants, vitamin C, dietary fibre and other compounds
that are essential in our body. By applying this method,
nutrient loss in fresh cut fruits was minimized, reduce time
and fruits remained in fresh conditions for longer periods of
time, while microbial load was also reduced in edible coated
fruits. Edible coating improved weight loss, titratable acidity,
ph, prevented firmness, shelf life, color, respiration rate and
microbial load in all fresh cut fruits. Edible coated fruits had a
good sensory score also. Literature available on the extension
of shelf life of fresh-cut fruits are not sufficient especially of
kiwi, strawberry, banana and mango.

5. References

1. Afifah N, Ratnawati L, Darmajana DA. Evaluation of
plasticizer addition in composite edible coating on quality
of fresh-cut mangoes during storage. In 1OP Conference
Series: Earth and Environmental Science
2019;251(1):012029.

2. Akhtar J, Omre PK, Ahmad Azad ZRA. Edible coating
for preservation of perishable foods: A review. Journal of
Ready to Eat Food, 2015;2(3):81-88.

3. Alharaty G, Ramaswamy HS. The Effect of Sodium
Alginate-Calcium Chloride Coating on the Quality
Parameters and Shelf Life of Strawberry Cut Fruits.
Journal of Composites Science. 2020;4(3):123.

4. Ali A, Magbool M, Alderson PG, Zahid N. Effect of gum
arabic as an edible coating on antioxidant capacity of
tomato (Solanum lycopersicum L.) fruit during storage.
Postharvest Biology and Technology. 2013;76:119-124.

5. Alikhani-Koupaei M. Liposomal and edible coating as
control release delivery systems for essential oils:
comparison of application on storage life of fresh-cut
banana. Quality Assurance and Safety of Crops & Foods,
2015;7(2):175-185.

6. Allegra A, Inglese P, Sortino G, Settanni L, Todaro A,
Liguori G. The influence of Opuntia ficus-indica
mucilage edible coating on the quality of
‘Hayward’kiwifruit slices. Postharvest Biology and
Technology. 2016;120:45-51.

7. Alvarez MV, Bambace MF, Quintana G, Gomez-
Zavaglia A, del Rosario Moreira M. Prebiotic-alginate
edible coating on fresh-cut apple as a new carrier for
probiotic lactobacilli and bifidobacteria. LWT, Food
Science and Technology, 110483. 2021.

8. Alves MM, Goncalves MP, Rocha CM. Effect of ferulic
acid on the performance of soy protein isolate-based
edible coatings applied to fresh-cut apples. LWT - Food
Science and Technology 2017;80:409-415

9. Andrade RD, Skurtys O, Osorio FA. Atomizing spray
systems  for application of edible coatings.
Comprehensive Reviews in Food Science and Food
Safety. 2012;11(3):323-337.

~ 196~


http://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Azarakhsh N, Osman A, Ghazali HM, Tan CP, Adzahan
NM. Lemongrass essential oil incorporated into alginate-
based edible coating for shelf-life extension and quality
retention of fresh-cut pineapple. Postharvest Biology and
Technology. 2014;88:1-7.

Azarakhsh N, Osman A, Ghazali HM, Tan CP, Adzahan
NM. Effects of gellan-based edible coating on the quality
of fresh-cut pineapple during cold storage. Food and
Bioprocess Technology. 2014;7(7):2144-2151.
Azarakhsh N, Osman A, Ghazali HM, Tan CP, Mohd
Adzahan N. Optimization of alginate and gellan-based
edible coating formulations for fresh-cut pineapples.
International Food Research Journal. 2012;19(1):279-
285.

Azarakhsh N, Osman A, Ghazali HM, Tan CP, Mohd
Adzahan N. Effect of limonene incorporation into gellan-
based edible coating on the changes in microbiological
and sensory characteristics of fresh-cut pineapple during
cold storage. In VII International Postharvest Symposium
2012;1012:999-1004.

Benitez S, Achaerandio I, Pujola M, Sepulcre F. Aloe
vera as an alternative to traditional edible coatings used
in fresh-cut fruits: A case of study with kiwifruit slices.
LWT-Food Science and Technology. 2015;61(1):184-
193.

Benitez S, Achaerandio I, Sepulcre F, Pujola M. Aloe
vera based edible coatings improve the quality of
minimally processed ‘Hayward’kiwifruit. Postharvest
Biology and Technology. 2013;81:29-36.

Berger LRR, Stamford TCM, de Oliveira KAR, Pessoa
ADMP, de Lima MAB, Pintado MME et al. Chitosan
produced from Mucorales fungi using agroindustrial by-
products and its efficacy to inhibit Colletotrichum
species. International journal of biological
macromolecules. 2018;108:635-641.

Bitencourt RG, Possas AMM, Camilloto GP, Cruz RS,
Otoni CG, Soares NDFF. Antimicrobial and aromatic
edible coating on fresh-cut pineapple preservation.
Ciencia Rural. 2014;44:1119-1125.

Bizura Hasida MR, Nur Aida MP, Zaipun MZ, Hairiyah
M. Quality evaluation of fresh-cut'josapine’pineapple
coated with hydrocolloid based edible coating using
gelatin. In VII International Postharvest Symposium
2012;1012:1037-1041.

Brasil IM, Gomes C, Puerta-Gomez A, Castell-Perez ME,
Moreira RG.  Polysaccharide-based  multilayered
antimicrobial edible coating enhances quality of fresh-cut
papaya. LWT-Food Science and Technology,
2012;47(1):39-45.

Chiabrando V, Giacalone G. Effect of essential oils
incorporated into an alginate-based edible coating on
fresh-cut apple quality during storage. Quality Assurance
and Safety of Crops & Foods, 2015;7(3):251-259.
Cofelice M, Lopez F, Cuomo F. Quality control of fresh-
cut apples after coating application. Foods.
2019;8(6):189.

de Souza EL, Sales CV, de Oliveira CE, Lopes LA, da
Conceicao ML, Berger LR, et al. Efficacy of a coating
composed of chitosan from Mucor circinelloides and
carvacrol to control Aspergillus flavus and the quality of
cherry tomato fruits. Frontiers in microbiology.
2015;6:732.

Dhall RK. Advances in edible coatings for fresh fruits
and vegetables: a review. Critical reviews in food science
and nutrition. 2013;53(5):435-450.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

~197 "~

http://www.phytojournal.com

Farina V, Passafiume R, Tinebra I, Scuderi D, Saletta F,
Gugliuzza G, et al. Postharvest application of Aloe vera
gel-based edible coating to improve the quality and
storage stability of fresh-cut papaya. Journal of Food
Quality. 2020.

Ferrari CC, Sarantopoulos Cl, Carmello-Guerreiro SM,
Hubinger MD. Effect of osmotic dehydration and pectin
edible coatings on quality and shelf life of fresh-cut
melon. Food and Bioprocess Technology. 2013;6(1):80-
91.

Galus S, Kadzinska J. Food applications of emulsion-
based edible films and coatings. Trends in Food Science
& Technology. 2015;45(2):273-283.

Gol NB, Patel PR, Rao TR. Improvement of quality and
shelf-life of strawberries with edible coatings enriched
with chitosan. Postharvest Biology and Technology.
2013;85:185-195.

Guerreiro AC, Gago CM, Faleiro ML, Miguel MG,
Antunes MD. The effect of alginate-based edible coatings
enriched with essential oils constituents on Arbutus
unedo L. fresh fruit storage. Postharvest Biology and
Technology. 2015;100:226-233.

Hammad K, Elsayed N, Elkashef H. Development of a
whey protein concentrate/apple pomace extract edible
coating for shelf life extension of fresh-cut apple.
International Food Research Journal. 2021;28(2):377-
385.

Hashemi SMB, Khaneghah AM, Ghahfarrokhi MG, Es I.
Basil-seed gum containing Origanum vulgare subsp.
viride essential oil as edible coating for fresh cut apricots.
Postharvest Biology and Technology. 2017;125:26-34.
Hassan B, Chatha SAS, Hussain Al, Zia KM, Akhtar N.
Recent advances on polysaccharides, lipids and protein
based edible films and coatings: A review. International
journal of biological macromolecules. 2018;109:1095-
1107.

Hu W, Jiang A, Xiu Z, Feng K. Effect of thyme oil-
alginate-based coating on quality and microbial safety of
fresh-cut apples. Journal of the Science of Food and
Agriculture. 2018;98(6):2302-2311.

Jafari S, Hojjati M, Noshad M. Influence of soluble
soybean polysaccharide and tragacanth gum based edible
coating to improve the quality of fresh-cut apple slices.
Journal of food processing and preservation. 2018;
42(6):e13638.

Kohli D, Srivastava A, Kumar S, Upadhyay S, Kaur G.
Effect of edible coating on quality of fresh cut sliced
papaya. International Journal of Food Science and
Nutrition. 2018;3(2):64-66.

Kumar N, Neeraj. Polysaccharide-based component and
their relevance in edible film/coating: a review. Nutrition
& Food Science. 2019;49(5):793-823.

Kumar P, Sethi S, Sharma RR, Singh S, Varghese E.
Improving the shelf life of fresh-cut ‘Royal Delicious’
apple with edible coatings and anti-browning agents.
Journal of food science and  technology.
2018;55(9):3767-3778.

Kuorwel KK, Cran MJ, Orbell JD, Buddhadasa S, Bigger
SW. Review of mechanical properties, migration, and
potential applications in active food packaging systems
containing nanoclays and nanosilver. Comprehensive
Reviews in Food Science and Food Safety.
2015;14(4):411-430.

Li H, Shui Y, Li S, Xing Y, Xu Q, Li X, et al. Quality of
fresh cut lemon during different Tempas affected by


http://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

chitosan coating with clove oil. International Journal of
Food Properties. 2020;23(1):1214-1230.

Li S, Zhang L, Liu M, Wang X, Zhao G, Zong W. Effect
of poly-e-lysine incorporated into alginate-based edible
coatings on microbial and physicochemical properties of
fresh-cut kiwifruit. Postharvest Biology and Technology.
2017;134:114-121.

Ma L, Zhang M, Bhandari B, Gao Z. Recent
developments in novel shelf life extension technologies
of fresh-cut fruits and vegetables. Trends in Food Science
& Technology. 2017;64:23-38.

Mabharsih IK, Pusfitasari MD, Putri CAS, Hidayat MT.
Performance evaluation of cassava peels starch-based
edible coating incorporated with chitosan on the shelf-life
of fresh-cut pineapples (Ananas comosus). In IOP
Conference Series: Earth and Environmental Science 10P
Publishing. 2021;733(1):012017.

Mantilla N, Castell-Perez ME, Gomes C, Moreira RG.
Multilayered antimicrobial edible coating and its effect
on quality and shelf-life of fresh-cut pineapple (Ananas
comosus). LWT-Food Science and Technology.
2013;51(1):37-43.

Marin A, Baldwin EA, Bai J, Wood D, Ference C, Sun X,
Plotto A. Edible Coatings as Carriers of Antibrowning
Compounds to Maintain Appealing Appearance of Fresh-
cut Mango. HortTechnology, 2021;31(1):27-35.

Misir J, Brishti FH, Hoque MM. Aloe vera gel as a novel
edible coating for fresh fruits: A review. American
Journal of Food Science and Technology. 2014;2(3):93-
97.

Moreira MR, Cassani L, Martin-Belloso O, Soliva-
Fortuny R. Effects of polysaccharide-based edible
coatings enriched with dietary fiber on quality attributes
of fresh-cut apples. Journal of food science and
technology. 2015;52(12):7795-7805.

Moreira SP, de Carvalho WM, Alexandrino AC, de Paula
HCB, Rodrigues MDCP, de Figueiredo RW et al.
Freshness retention of minimally processed melon using
different packages and multilayered edible coating
containing microencapsulated essential oil. International
journal of food science & technology. 2014;49(10):2192-
2203.

Amit Kumar. Utilization of bioactive components present
in pineapple waste: A review. Pharma Innovation.
2021;10(5):954-961.

Perdones A, Sanchez-Gonzélez L, Chiralt A, Vargas M.
Effect of chitosan—lemon essential oil coatings on
storage-keeping quality of strawberry. Postharvest
biology and technology. 2012;70:32-41.

Poverenov E, Danino S, Horev B, Granit R, Vinokur Y,
Rodov V. Layer-by-layer electrostatic deposition of
edible coating on fresh cut melon model: Anticipated and
unexpected effects of alginate—chitosan combination.
Food and bioprocess technology. 2014;7(5):1424-1432.
Prakash A, Baskaran R, Vadivel V. Citral nanoemulsion
incorporated edible coating to extend the shelf life of
fresh cut pineapples. LWT, 2020;118:108851.
Ramaswamy HS. Post-harvest technologies of fruits &
vegetables. DEStech Publications, Inc. 2014.
Robles-Sanchez RM, Rojas-Grai MA, Odriozola-Serrano
I, Gonzalez-Aguilar G, Martin-Belloso O. Influence of
alginate-based edible coating as carrier of antibrowning
agents on bioactive compounds and antioxidant activity
in fresh-cut Kent mangoes. LWT-Food Science and
Technology. 2013;50(1):240-246.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

~ 198~

http://www.phytojournal.com

Salehi F. Edible coating of fruits and vegetables using
natural gums: A review. International Journal of Fruit
Science. 2020;20(sup2):S570-S589.

Senturk Parreidt T, Schmid M, Muller K. Effect of
dipping and vacuum impregnation coating techniques
with alginate based coating on physical quality
parameters of cantaloupe melon. Journal of food science.
2018;83(4):929-936.

Senturk Parreidt T, Schmid M, Miller K. Effect of
dipping and vacuum impregnation coating techniques
with alginate based coating on physical quality
parameters of cantaloupe melon. Journal of food science.
2018;83(4):929-936.

Sharma HP, Chaudhary V, Kumar M. Importance of
edible coating on fruits and vegetables: A review. J.
Pharmacogn. Phytochem. 2019;8:4104-4110.

Siddiqui MW, Rahman MS, Wani AA. Innovative
packaging of fruits and vegetables: strategies for safety
and quality maintenance. CRC Press. 2018.

Silva WB, Silva GMC, Santana DB, Salvador AR,
Medeiros DB, Belghith I, et al. Chitosan delays ripening
and ROS production in guava (Psidium guajava L.) fruit.
Food Chemistry. 2018;242:232-238.

Singh B, Singh S. (Eds.). Advances in Postharvest
Technologies of Vegetable Crops. CRC Press. 2018.
Sipahi RE, Castell-Perez ME, Moreira RG, Gomes C,
Castillo A. Improved multilayered antimicrobial alginate-
based edible coating extends the shelf life of fresh-cut
watermelon (Citrullus lanatus). LWT-Food Science and
Technology. 2013;51(1):9-15.

Souza MP, Vaz AF, Cerqueira MA, Texeira JA, Vicente
AA, Carneiro-da-Cunha MG. Effect of an edible
nanomultilayer coating by electrostatic self-assembly on
the shelf life of fresh-cut mangoes. Food and Bioprocess
Technology. 2015;8(3):647-654.

Supapvanich S, Mitrsang P,  Srinorkham P,
Boonyaritthongchai P, Wongs-Aree C. Effects of fresh
Aloe vera gel coating on browning alleviation of fresh cut
wax apple (Syzygium samarangenese) fruit cv.
Taaptimjaan. Journal of food science and technology,
2016;53(6):2844-2850.

Tabassum N, Khan MA. Modified atmosphere packaging
of fresh-cut papaya using alginate based edible coating:
Quality evaluation and shelf life study. Scientia
Horticulturae, 2020;259:108853.

Tavassoli-Kafrani E, Shekarchizadeh H, Masoudpour-
Behabadi M. Development of edible films and coatings
from alginates and carrageenans. Carbohydrate polymers,
2016;137:360-374.

Velderrain-Rodriguez GR, Quirds-Sauceda AE, Aguilar
GG, Siddiqui MW, Zavala JA. Technologies in fresh-cut
fruit and vegetables. In Minimally Processed Foods
Springer, Cham. 2015, 79-103.

Yan J, Luo Z, Ban Z, Lu H, Li D, Yang D et al. The
effect of the layer-by-layer (LBL) edible coating on
strawberry quality and metabolites during storage.
Postharvest Biology and Technology. 2019;147:29-38.
Yousuf B, Srivastava AK. Psyllium (Plantago) gum as an
effective edible coating to improve quality and shelf life
of fresh-cut papaya (Carica papaya). International journal
of biological, biomolecular, agricultural, food and
biotechnological engineering. 2015;9(7):702-707.

Zahid N, Ali A, Manickam S, Siddiqui Y, Magbool M.
Potential of chitosan-loaded nanoemulsions to control
different C olletotrichum spp. and maintain quality of


http://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com

tropical fruits during cold storage. Journal of Applied
Microbiology. 2012;113(4):925-939.

69. Zzhang D, Zhang M, Gu X. Seaweed-derived
hydrocolloids as food coating and encapsulation agents.
In Bioactive Seaweeds for Food Applications Academic
Press. 2018, 153-175.

70. Zhang L, Chen F, Lai S, Wang H, Yang H. Impact of
soybean protein isolate-chitosan edible coating on the
softening of apricot fruit during storage. LWT.
2018;96:604-611.

71. Zhou Y, Zhang L, Zeng K. Efficacy of Pichia
membranaefaciens combined with chitosan against
Colletotrichum gloeosporioides in citrus fruits and
possible modes of action. Biological Control.
2016;96:39-47.

72. Zillo RR, da Silva PPM, de Oliveira J, da Gloria EM,
Spoto MHF. Carboxymethylcellulose coating associated
with essential oil can increase papaya shelf life. Scientia
Horticulturae. 2018;239:70-77.

73. Noshad M, Rahmati-Joneidabad M, Badvi Z. Effects of
Natural Mucilage as an Edible Coating on Quality
Improvement of Freshly-cut apples. Nutrition and Food
Sciences Research. 2019;6(2):21-27.

~199~


http://www.phytojournal.com/

