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The present study evaluated the effect of different coatings, including paraffin wax, aloe vera gel, castor oil,
coconut oil, mustard oil, palm oil, and cling film, on the postharvest quality and shelf life of mango fruits. The
results indicated that cling film and paraffin wax were most effective in minimizing physiological weight loss
(PLW), reducing spoilage and maintaining fruit color, peel, flesh, and stone weight. These coatings significantly
influenced key quality parameters such as total soluble solids (TSS), acidity, TSS: acidity ratio, reducing
sugar, and total sugar. Cling film and paraffin wax coatings slowed down ripening by reducing respiration
rates, delaying chlorophyll degradation, and retaining fruit firmness, leading to an extended shelf life of 12–
15 days with good marketability and sensory attributes. The findings suggest that these coatings can be an
effective postharvest treatment for enhancing mango storage life while maintaining fruit quality.
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ABSTRACT

Introduction
Mango (Mangifera indica L.) belongs to the family

Anacardiaceae and originated in the Indo-Burma region
(Subramanyam et al., 1975). It is one of the choicest
fruits in the world (Joshi et al., 2013) and is also one of
the most preferential fruit crops of the tropical and
subtropical regions of the world for human consumption
(Vasugi et al., 2012). Due to its importance, luscious
flavour and taste, M. indica is often named “King of
fruits”. Its social and economic impact are the most
relevant in developing and emerging countries, where
mango is a high-valued component in the diet, rich in
vitamins and minerals (Ribeiro et al., 2007). Mango fruits
are very delicious with an excellent flavour, attractive
fragrance and rich in carbohydrates, proteins, fats,

minerals, and vitamins particularly vitamin A (beta
carotene), vitamin B1, vitamin B2 and vitamin C (ascorbic
acid). Being rich in bioactive compounds, consumption
of mango can provide excellent source of antioxidants
that helps to reduce the risk of certain forms of cancer,
slow the aging process, improve lung function, and reduce
complications associated with diabetes (Alam et al.,
2016). Mango as an emerging tropical export fruit is
produced in over 90 countries worldwide with a production
of over 28.51 million metric tons. Asia accounts for
approximately 77% of global mango production. America
and Africa account for approximately 13% and 10%,
respectively. Ethiopia has a diverse agro - ecology that
can grow various fruit crops with a huge potential for
mango production as well. More than 47 thousand
hectares of land is under fruit crops in Ethiopia and
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mangoes cover 12.61% of the fruit crop area. Mango is
grown in India in tropical and subtropical regions from
sea level to an altitude of 1500 meters. It is grown almost
in all states of the country. One-fifth of the total fruit
produced in the country is Mango next to Banana. Mango
is cultivated in the largest area of 2,258 thousand hectares
and the production is around 21,822 thousand MT,
contributing 39 % of the total world production of mango
(NHB, 2017-2018). Raw fruits of local varieties of Mango
trees are used for preparing various traditional products
like raw slices in brine, amchur, pickle, murabba, chutney,
panhe (sherbet) etc. The wood is used as timber, and
dried twigs are used for religious purposes. Mango kernel
also contains about 8-10% good quality fat, which can
beused for saponification. Its starch is used in the
confectionery industry (Anonymous, 2013). Mango
postharvest losses are still very significant. They are
primarily due to harvesting fruit at improper maturity,
mechanical damage caused during harvesting or improper
field handling, sap burn, spongy tissue, lenticels
discolouration, fruit softening, decay, chilling injury, and
disease and pest damage, among others (Yahia, 1998).
Nanda et al. (2012) revealed that 5.8-18.1% of fruits
were lost during harvesting, postharvest activities, handling
and storage. Quality losses often occur due to tight fruit
packing, using improper transport and inadequate field
handling. Fruit losses during export can vary dramatically
depending on postharvest handling and export conditions,
especially concerning rates of decay, pests and
physiological breakdown. Despite a variety of uses,
unfortunately, the post-harvest treatments of mango crops
are minimal and there is very less processed product in
some parts of North East India, especially in Manipur. In
Manipur, despite its availability in abundance during the
peak season, most of the local varieties have the tendency
to get infested with insects and fails to ripen fully. As a
result, to lessen and minimize the loss, it is necessary to
preserve the immature mango by way of different post-
harvest handling and processing techniques like proper
processing and value addition, prolonging shelf life of
immature mangoes by using different skin coatings and
storage at optimum temperature and relative humidity,
packaging treatments. Coating might be an important
substance to prolong shelf life of mango by minimizing
physiological processes and microbial decay. Paraffin and
different types of oils like almond oil, olive oil, sesame oil,
coconut oil and mustard oil etc., may be investigated to
find out their effects on shelf life and quality of mango.
Individual shrink wrapping, which may be considered as
modified atmosphere packaging (MAP) for individual fruit,
is used to enhance the storage life and maintain freshness

of fruits and vegetables. This technique has been
successfully used for non-climacteric fruits and
vegetables like citrus, pomegranate, cucumber, capsicum,
etc. mainly to prevent shrivelling and mass loss, without
affecting the flavour (Ben-Yehoshua et al., 1983; Sonkar
and Ladaniya, 1999; Sudhakar Rao et al., 2009; Nanda
et al., 2001; Dhall et al., 2012). Cling film the plastic
packaging film has revolutionized the food industry by
protecting and preserving the food. Cling film is very thin
polyethylene film that adheres to the surface of fruit and
serves as an extra covering. Film improved physico-
chemical characteristics of Guava i.e., appearance, weight
loss, total soluble solids, titrable acidity, ascorbic acid
content and total sugars by retarding respiration and
transpirational losses (Chandra and Kumar, 2012). Pure
coconut oil as edible coating of fruits has gaining interest
for its anti-senescence property by controlling respiration
rate, transpiration rate and binding of the ethylene
biosynthesis process. Coconut oil and liquid paraffin
coating closed the opening of stomata and lenticels
thereby, reducing the transpiration and respiration rate
and also reduce microbial activity (Bisen et al., 2012).
Hence, the present study “Effect of Skin Coatings on
Immature Mango (Mangifera indica L.) cv. Sarik
Heinou in Manipur” is undertaken with the following
objectives: to study the shelf life of immature mango using
coatings, to study the effectiveness of different coatings
and to study the quality of immature mango during
storage.

Materials and Methods
Collection of Raw Materials

Immature mango fruits (Mangifera indica L. cv.
Sarik heinou) were harvested from the Horticulture
Research Farm, CAU, Andro, Imphal East. The fruits
were washed, surface dried, and sorted to remove bruised,
diseased, or decayed samples.

The study was conducted in the Laboratory of the
Department of Horticulture, College of Agriculture,
Iroisemba, CAU, Manipur. The experiment followed a
Completely Randomized Design (CRD) with eight
different coating treatments. Each treatment was
replicated three times, making a total of 24 samples. The
eight different treatment details are T1 (Castor oil), T2
(Palm oil), T3 (Coconut oil), T4 (Mustard oil), T5 (Aloe
vera gel), T6 (Paraffin wax), T7 (Cling film) and T8
(Control).
Methodology

The experimental procedure began with the selection
and harvesting of immature mango fruits, followed by
washing and sorting to remove any bruised, diseased, or
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Gaikwad (2005) and Zafrul et al. (2020), which
demonstrated that wax coatings slow weight loss and
enhance shelf life. The reduced transpiration and
respiration rates in coated fruits resulted in lower
desiccation, supporting the benefits of edible coatings in
postharvest preservation.
Effect on Specific Gravity (g/cm³)

Specific gravity, an indicator of fruit quality, showed
significant variations among treatments during storage.
Fruits coated with cling film (T7) recorded the lowest
specific gravity at 0.93, 0.93, 0.94 and 0.98 g/cm³ on the
0th, 5th, 10th and 15th days, respectively. In contrast,
uncoated fruits (T8) had the highest values at 0.94, 0.97,
1.02 and 1.04 g/cm³.

A decline in specific gravity was observed across all
coatings compared to the control, suggesting reduced
water loss and slower degradation. These findings align
with Sastry and Krishnamurthy (1975) and Nandini and
Oommen (2002), who reported wide variations in mango
cultivars’ density, emphasizing the role of coatings in
maintaining fruit quality during storage.
Effect on Peel, Flesh and Stone weight (g)

Significant variations were observed in peel, flesh,
and stone weight across treatments during storage. Cling
film-coated fruits (T7) showed minimal changes, with peel
weight increasing slightly (13.13 to 18.78 g), flesh weight

decayed fruits. After ensuring cleanliness, different
coating treatments were applied to the selected fruits.
The coated fruits were then stored under ambient
conditions, and regular observations were recorded to
assess their physical and biochemical parameters over
time.
Observations recorded

The study assessed both physical and biochemical
parameters of coated mangoes to evaluate their shelf
life and quality. Physiological loss in weight (% PLW)
was calculated as the percentage difference between
the initial and final fruit weight. Specific gravity was
determined by dividing the fruit’s weight by the volume
of displaced water. The peel, flesh and stone were
separated and weighed individually to determine their
respective proportions. Sensory quality was evaluated
by a panel of judges using a 9-point hedonic scale, while
fruit peel and flesh color were rated on a 5-point scale.
Spoilage percentage was calculated as the ratio of spoiled
fruits to the total number of fruits, and marketable fruit
percentage was determined based on visual assessment.

Biochemical parameters included total soluble solids
(TSS), measured using a hand refractometer and
expressed in °Brix. Acidity percentage was determined
through titration with NaOH, and the TSS: Acid ratio
was calculated by dividing the TSS value by the acidity
content. Total and reducing sugars were estimated using
Lane and Eynon’s titration method. Additionally,
chlorophyll content was analyzed spectrophotometrically
using an 80% acetone extract to determine changes in
pigment composition over time.

Results and Discussion
The study evaluated the effect of different skin

coatings on the shelf life and quality of immature mangoes
(Mangifera indica L. cv. Sarik heinou) during storage.
Various physical and biochemical parameters were
analyzed, with data presented in Tables and Figures.
Effect on Physiological Loss in Weight (% PLW)

Physiological weight loss increased with storage
duration across all treatments. Fruits coated with cling
film (T7) exhibited the least weight loss, recording 0.00%,
1.05%, 1.08% and 3.04% on the 0th, 5th, 10th, and 15th
day, respectively. Conversely, uncoated fruits (T8) showed
the highest weight loss at 0.00%, 3.93%, 5.05% and
7.62%, respectively.

Coatings such as paraffin wax and cling film
effectively minimized weight loss by reducing water loss
and respiration, thereby extending fruit freshness. These
findings align with studies by Attia (1995), Waskar and

Fig. 1 : Effect of coating treatments on specific gravity (g/
cm3) of local mango during different days of storage.

Fig. 2 : Effect of coating treatments on total soluble solids of
local mango.
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remaining stable (80.80 to 78.29 g) and stone weight
increasing (7.64 to 14.81 g) over 15 days.

In contrast, uncoated fruits (T8) exhibited higher peel
weight change (11.93 to 14.81 g), greater flesh weight
reduction (79.44 to 72.11 g) and lower stone weight (7.22
to 6.39 g). Coatings helped maintain fruit integrity by
reducing weight loss. These findings align with Kundu
and Ghosh (1992) and Singh et al. (2013), who reported
variations in stone content across mango cultivars.
Effect on Sensory quality

Sensory quality ratings varied significantly across
storage periods. Cling film-coated fruits (T7) maintained
the highest sensory quality scores (9.00 on day 0,
decreasing to 6.60 by day 15), while uncoated fruits (T8)
showed the lowest scores (9.00 to 2.33).

Coatings helped retain fruit quality by preserving
texture, color, and flavor, aligning with findings by Malundo
et al. (1997) and Ragaert et al. (2004). Shrink-wrapped
mangoes also showed superior sensory attributes
(Sudhakar Rao and Shivashankara, 2015), and Yuen et
al. (1993) reported that cling wrap significantly maintained
mango appearance and taste up to 10 days.
Effect on Fruit Colour (Peel and Flesh)

Fruit colour changes during storage were influenced
by coating treatments, with cling film-coated fruits (T7)
showing the slowest colour change (peel: 1.00 to 3.10,
flesh: 1.00 to 3.06) compared to uncoated fruits (T8),
which exhibited the highest colour change (peel: 1.00 to
4.70, flesh: 1.00 to 4.80). Colour change is a key ripening
indicator, linked to chlorophyll breakdown and carotenoid
formation. Coatings delayed this process, as also observed
by Thommohaway et al. (2007), Rao and Shivashankara
(2015). Uncoated fruits ripened faster due to increased

respiration and moisture loss, aligning with
findings by Leopold (1964) and Leoseck (1950).
Effect of Coating Treatments on Flesh
Colour of Local Mango

Fruits coated with pure coconut oil, liquid
paraffin wax, and castor oil retained a light green
colour for up to 18 days, enhancing market
acceptability by delaying senescence and
chlorophyll degradation. In contrast, mustard and
sesame oil coatings led to dark brown
discoloration due to skin injury and tissue
softening (Bisen et al., 2012). Similar findings
were reported by Dalal et al. (1987) in baramasi
lemon, where mustard oil emulsion caused higher
weight loss and changes in texture, flavour, and
colour.

Table 1 : Effect of coating treatments on physiological loss in weight (%)
of local mango during different days of storage.

Physiological loss in weight (%)

Treatment Storage period (days)

0 Days 5 Days 10 Days 15 Days
T1 (Castor oil) 0.00 9.07 (3.09) 18.37 (4.34) 30.44 (5.56)
T2 (Palm oil) 0.00 13.03 (3.71) 26.03 (5.15) 47.06 (6.80)
T3 (Coconut oil) 0.00 9.92 (3.22) 19.28 (4.44) 35.58 (5.98)
T4 (Mustard oil) 0.00 10.33 (3.28) 20.40 (4.56) 42.71 (6.56)
T5 (Aloe vera gel) 0.00 11.12 (3.40) 22.38 (4.77) 46.06 (6.82)
T6 (Paraffin wax) 0.00 1.38 (1.48) 4.18 (2.15) 9.93 (3.20)
T7 (Cling film) 0.00 0.61 (1.05) 3.05 (1.80) 9.48 (3.04)
T8 (No coating) 0.00 14.99 (3.93) 29.82 (5.50) 57.81 (7.62)

Note: Value that is presented in bracket is the square root transformed
value.

Fig. 3 : Effect of coating treatments on acidity of local mango.

Fig. 4 : Effect of coating treatments on total sugar of local
mango.

Effect on Spoilage (%)
Spoilage percentage increased with storage duration

across all treatments. No spoilage was observed up to
the 5th day. By the 10th day, paraffin wax (T6) and cling
film (T7) had the lowest spoilage (0.70%), while castor
oil (T1), coconut oil (T3) and mustard oil (T4) recorded
2.63%. On the 15th day, cling film (T7) showed the least
spoilage (20.83%), whereas uncoated fruits (T8) had the
highest spoilage (49.33%). The deterioration was likely
due to microbial growth and CO2 accumulation, aligning
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with findings by Paladines et al. (2014).
Spoilage is one of the prime problems in mango

storage. Fruit contamination affects the produce quantity
and quality (Tripathi and Dubey, 2004). Aloe vera gel is
the one of common known coating material which is
usually used to increase the storage life of various table
fruits like mango (Castillo et al., 2006). Browning and
dehydration of fruits during storage can be reduced by
coating with Aloe vera gel (Martinez et al., 2006). Serano
et al. (2006) reported about the properties like anti-

flammatory, anti-bacterial and anti-fungal gels found in
Aloe vera have contributed to long shelf-life of fresh
fruits during storage.
Effect on Marketability (%)

Marketability was 100% for all treatments up to the
5th day. By the 10th day, cling film (T7) and paraffin wax
(T6) had the highest marketability (10.02%). On the 15th
day, cling film (T7) maintained the highest marketability
(7.02%), while uncoated fruits (T8) had the lowest
(2.63%). Marketability was influenced by fruit
appearance, color, firmness and lack of surface injury.
Aloe vera gel helped retain moisture and firmness, aligning
with findings by Ahmed et al. (2009). Wax emulsion also
preserved fruit quality, as reported by Tripathi and Dubey

Table 2 : Effect of coating treatments on Peel weight (g), Flesh
weight (%) and stone weight (%) of local mango
during different days of storage.

Peel weight (%)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 12.58 14.97 16.25 16.19
T2 (Palm oil) 12.06 14.63 15.11 15.23
T3 (Coconut oil) 12.38 14.94 16.15 16.04
T4 (Mustard oil) 12.36 14.80 15.75 15.96
T5 (Aloe vera gel) 12.12 14.63 15.46 15.30
T6 (Paraffin wax) 12.79 15.42 17.88 17.49
T7 (Cling film) 13.13 15.99 18.78 18.78
T8 (No coating) 11.93 13.80 14.95 14.81

Flesh weight (%)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 80.49 77.77 76.92 76.70
T2 (Palm oil) 79.75 76.77 74.54 74.69
T3 (Coconut oil) 80.20 77.71 76.09 76.06
T4 (Mustard oil) 80.17 77.24 75.22 75.48
T5 (Aloe vera gel) 79.97 77.23 74.94 74.93
T6 (Paraffin wax) 80.56 78.01 76.59 77.29
T7 (Cling film) 80.80 78.91 78.48 78.29
T8 (No coating) 79.44 75.08 72.18 72.11

Stone weight (%)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 7.40 8.16 9.08 9.08
T2 (Palm oil) 7.24 6.85 6.88 6.65
T3 (Coconut oil) 7.39 8.13 8.94 9.01
T4 (Mustard oil) 7.36 7.94 7.93 8.05
T5 (Aloe vera gel) 7.33 7.26 6.91 6.84
T6 (Paraffin wax) 7.44 8.57 9.18 9.09
T7 (Cling film) 7.64 8.90 9.29 14.81
T8 (No coating) 7.22 6.44 6.39 6.39

Table 3 : Effect of coating treatments on sensory quality of
local mango during different gays of storage.

Sensory Quality

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 9.00 8.93 5.93 2.60
T2 (Palm oil) 9.00 8.93 7.27 6.33
T3 (Coconut oil) 9.00 8.60 6.67 5.87
T4 (Mustard oil) 9.00 8.53 6.47 6.27
T5 (Aloe vera gel) 9.00 8.67 6.27 6.40
T6 (Paraffin wax) 9.00 8.93 7.27 6.47
T7 (Cling film) 9.00 9.00 7.33 6.60
T8 (No coating) 9.00 8.80 5.80 2.33

Note: Hedonic Scale 1-9 points; 1: Extremely undesirable, 2:
Very much undesirable, 3: Moderately undesirable, 4: Slightly
undesirable, 5: Neither desirable nor undesirable, 6: Slightly
desirable, 7: Moderately desirable, 8: very much desirable, 9:
Extremely desirable.
Table 4 : Effect of coating treatments on fruit colour (peel) of

local mango during different days of storage.

Fruit colour (Peel)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 1.00 1.20 3.40 4.60
T2 (Palm oil) 1.00 1.30 3.00 3.80
T3 (Coconut oil) 1.00 1.50 3.30 3.80
T4 (Mustard oil) 1.00 1.30 3.40 4.00
T5 (Aloe vera gel) 1.00 1.30 3.70 3.50
T6 (Paraffin wax) 1.00 1.20 2.80 3.50
T7 (Cling film) 1.00 1.10 2.50 3.10
T8 (No coating) 1.00 1.40 3.60 4.70

Rating for fruit colour peel hedonic scale (1-5); 1: Dark green,
2: Light green, 3: Slightly yellowish, 4: 50 to 70% yellow, 5:
Totally yellow.



(2004), while cling film extended shelf life by 10 days
(Rana et al., 2015).
Effect on TSS (°Brix)

Total soluble solids (TSS) increased during storage
due to starch hydrolysis and sugar formation. At 0 days,
TSS was 6.00 °Brix. By the 5th day, cling film (T7) and
paraffin wax (T6) recorded the lowest TSS (6.06 and
6.16 °Brix), while uncoated fruits (T8) had the highest
(7.40 °Brix). At the 15th day, castor oil (T1), paraffin
wax (T6) and cling film (T7) maintained the lowest TSS
(7.70 °Brix), while uncoated fruits reached 9.00 °Brix.
Lower TSS in coated fruits was due to reduced
respiration and delayed ripening. Similar trends were
reported in mango (Baldwin et al., 1999), guava (Bashir
and Abu-Goukh, 2003) and apples (Sabir et al., 2004).

Effect of coating treatments on total soluble solids
of local mango

The highest total soluble solids (14.67%) were noticed
in fruits coated with 2% chitosan and the lowest (12.67%)
was in olive oil coating and mustard oil coating at the 8th

day of storage Zafrul et al. (2020). The increase in TSS
in wax coated fruits till 12th day and then gradual decrease
might be due to the fact that wax has the capacity to
delay the metabolic activities during ripening and storage
of fruits (Fan et al., 1999).
Effect on acidity (%)

Acidity decreased during storage due to sugar
accumulation and organic acid utilization. Initially, acidity
was 2.88%. By the 5th, 10th and 15th days, paraffin wax
(T6) and cling film (T7) retained the highest acidity (2.40%,
2.01% and 1.48%), while uncoated fruits (T8) had the
lowest (1.98%, 1.48% and 1.21%). Coatings slowed
respiration, preserving acidity (Yaman and Bayoindirli,
2002). Similar trends were observed in Satsuma mandarin
(Bayindirli et al., 1995), mango (Waskar et al., 1999),
and papaya (Valverde et al., 2005). Coconut and castor
oil coatings-maintained acidity up to 18 days (Bisen et
al., 2012).
Effect on TSS: Acidity ratio

The TSS: acidity ratio increased during storage due

Table 5 : Effect of coating treatments on fruit colour (flesh)
of local mango during different days of storage.

Fruit colour (Flesh)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 1.00 1.80 2.80 4.60
T2 (Palm oil) 1.00 1.60 2.60 3.53
T3 (Coconut oil) 1.00 1.60 2.66 3.66
T4 (Mustard oil) 1.00 1.60 2.60 3.60
T5 (Aloe vera gel) 1.00 1.73 2.80 3.73
T6 (Paraffin wax) 1.00 1.40 2.46 3.26
T7 (Cling film) 1.00 1.26 2.33 3.06
T8 (No coating) 1.00 1.86 3.13 4.80

Rating for fruit colour flesh hedonic scale (1-5); 1: Totally
white, 2: Slightly yellowish, 3: 50 % yellow, 4: 70 % yellow, 5:
Totally yellow.

Table 6 : Effect of coating treatments on spoilage of local
mango during different days of storage.

Spoilage (%)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 0.00 0.00 8.33(2.63) 33.33
T2 (Palm oil) 0.00 0.00 12.50(3.60) 45.83
T3 (Coconut oil) 0.00 0.00 8.33(2.63) 37.50
T4 (Mustard oil) 0.00 0.00 8.33(2.63) 41.66
T5 (Aloe vera gel) 0.00 0.00 8.33(2.63) 41.66
T6 (Paraffin wax) 0.00 0.00 0.00(0.70) 29.16
T7 (Cling film) 0.00 0.00 0.00(0.70) 20.83
T8 (No coating) 0.00 0.00 25.00(5.04) 49.33

Note: Value that is presented in bracket is the square root
transformed value.

Table 7 : Effect of coating treatments on marketability (%) of
local mango during different days of storage.

Marketable fruit (%)
Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days

T1 (Castor oil) 100.00 100.00 70.83 41.66
(7.88) (6.47)

T2 (Palm oil) 100.00 100.00 29.16 16.66
(5.42) (4.08)

T3 (Coconut oil) 100.00 100.00 41.66 25.00
(6.47) (5.04)

T4 (Mustard oil) 100.00 100.00 37.50 16.66
(6.10) (4.08)

T5 (Aloe vera gel) 100.00 100.00 33.33 16.66
(5.79) (4.08)

T6 (Paraffin wax) 100.00 100.00 100.00 45.83
(10.02) (6.79)

T7 (Cling film) 100.00 100.00 100.00 49.33
(10.02) (7.02)

T8 (No coating) 100.00 100.00 20.83 12.50
(4.56) (2.63)

Note: Value that is presented in bracket is the square root
transformed value.
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to rising TSS and declining acidity. Initially, it was 2.08.
By the 5th, 10th and 15th days, cling film (T7) showed a
gradual increase (2.52, 3.30 and 4.86), while uncoated
fruits (T8) had the highest ratio (3.62, 5.55 and 7.01).
Faster respiration in uncoated fruits led to early ripening,
increasing TSS and reducing acidity. Similar trends were
observed in mango (Mandal et al., 2018), where control
fruits had a higher TSS: acidity ratio (29.33) than wax-
coated fruits (9.60).
Effect on Total sugar (%)

Total sugar content increased during storage due to
starch hydrolysis and sucrose biosynthesis. At 0 days,
sugar levels ranged from 5.35% to 5.53% across
treatments. By the 5th, 10th and 15th days, cling film
(T7) showed the lowest sugar accumulation (7.58%,
8.44%, 9.08%), while uncoated fruits (T8) had the highest
(13.13%, 15.97%, 16.96%). Cling film reduced respiration
and delayed sugar formation, whereas uncoated fruits
experienced continuous starch breakdown. Similar trends
were reported in Blood Red oranges treated with wax
coatings (Ahmed et al., 1986; Gul et al., 1990) and in

Table 8 : Effect of coating treatments on TSS: acidity ratio of
local mango during different days of storage.

TSS: Acidity ratio
Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days

T1 (Castor oil) 2.08 2.96 4.24 6.30
T2 (Palm oil) 2.08 3.61 5.13 6.95
T3 (Coconut oil) 2.09 3.09 4.26 6.33
T4 (Mustard oil) 2.08 3.17 4.48 6.52
T5 (Aloe vera gel) 2.08 3.22 4.73 6.67
T6 (Paraffin wax) 2.08 2.64 3.51 5.22
T7 (Cling film) 2.08 2.52 3.30 4.86
T8 (No coating) 2.08 3.62 5.55 7.01

Fig. 5 : Effect of coating treatments on chlorophyll (mg) of
local mango.

Table 9 : Effect of coating treatments on reducing sugar of
local mango during different days of storage.

Reducing Sugar (%)

Treatment Storage period (days)

0 Day 5 Days 10 Days 15 Days
T1 (Castor oil) 2.29 5.56 6.01 2.48
T2 (Palm oil) 2.31 6.61 6.82 3.44
T3 (Coconut oil) 2.32 5.62 6.03 2.54
T4 (Mustard oil) 2.28 5.64 6.11 3.24
T5 (Aloe vera gel) 2.27 5.93 6.29 3.42
T6 (Paraffin wax) 2.32 4.46 5.99 2.31
T7 (Cling film) 2.33 4.17 5.80 2.18
T8 (No coating) 2.33 6.70 6.78 3.52

studies on sucrose biosynthesis enzymes (Hubbard et al.,
1991).
Effect on Reducing Sugar (%)

Reducing sugar content increased during storage due
to starch breakdown. At 0 days, levels ranged from 2.27%
to 2.33% across treatments. By the 5th, 10th, and 15th
days, cling film (T7) had the lowest reducing sugar
accumulation (4.17%, 5.80%, 2.18%), while uncoated
fruits (T8) had the highest (6.70%, 6.78%, 3.52%). The
slow sugar increase in coated fruits may be due to
inhibited mitochondrial activity and enzyme function (Wills
and Rigney, 1979). Similar trends were observed in wax-
coated Blood Red oranges (Gul et al., 1990) and
mandarin oranges (Yadav et al., 2010).
Effect on Chlorophyll (mg)

Chlorophyll degradation in mango was significantly
affected by coatings. Cling film (T7) retained the most
chlorophyll, with minimal degradation from 1.36 mg (0
days) to 1.06 mg (15 days). Uncoated fruits (T8) showed
the highest loss, decreasing from 1.26 mg to 0.89 mg
over the same period. Coated fruits exhibited slower
chlorophyll breakdown, delaying ripening. Similar trends
were observed in mango (Mann et al., 1974) and guava
(Jain et al., 2003), with edible coatings reducing
chlorophyll loss (Chitravathi et al., 2014).

Conclusion
Cling film and paraffin wax coatings were most

effective in minimizing PLW, spoilage, and maintaining
fruit quality, including color, peel, flesh and stone weight.
These coatings extended the shelf life of mangoes to
12–15 days while preserving good sensory attributes and
marketability. They also maintained optimal TSS, acidity,
TSS: acidity ratio, reducing sugar and total sugar, ensuring
better fruit quality throughout storage.
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