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Abstract

Mango is a vital tropical and subtropical fruit crop with high water content, approximately 87%.
Mango leather, a traditional and highly valued product, is prepared from ripened Banganapalli mango
pulp through solar drying. At Aditya University, a direct solar drying method was employed to develop
high-quality mango leather while maintaining its nutritive value and sensory attributes. The drying
process aimed to reduce the moisture content of mango pulp from an initial 87% to 12-20%, thereby
inhibiting microbial growth and ensuring product preservation. The mango pulp was dried at
temperatures ranging from 49 °C to 65 °C over a period of 14 to 16 hours, resulting in a final moisture
content of 18-20%. The drying approach ensured that the mango pulp was not directly exposed to
sunlight, which helped retain the inherent flavour and nutritional quality. The processed mango leather
exhibited desirable texture, colour, and shelf stability, making it suitable for long-term storage. This
study demonstrates the efficacy of direct solar drying in producing high-quality mango leather while
maintaining its sensory and nutritional properties.
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1. Introduction

Mango (Mangifera indica L.), popularly known as the king of fruits, holds immense
economic and cultural significance in tropical and subtropical regions, particularly in India,
the world's leading producer. Valued for its exquisite taste, vibrant color, and nutritional
profile, mango has secured its place as a preferred fruit both domestically and
internationally. India accounts for approximately 21.8 million metric tonnes of mango
production with a productivity of 9.7 metric tonnes per hectare. The mango season typically
starts from mid-February and peaks until mid-July, offering an abundant yield during this
period. Despite its remarkable qualities, the high moisture content (73.9-86.7%) of mangoes
renders them highly perishable, leading to significant post-harvest losses if not preserved.
The pulp, rich in essential nutrients such as -carotene, vitamin C, and various organic acids,
is not only nutritionally beneficial but also prone to rapid spoilage. To mitigate this
challenge, drying techniques, particularly solar drying, have gained prominence as an
effective method to reduce moisture content and extend shelf life. Reducing the moisture
content to 12-20% effectively prevents microbial growth, making dried mango leather a
practical and long-lasting product.

Mango leather, a traditional dehydrated fruit product, is valued for its chewy texture, natural
sweetness, and nutrient retention. It is also referred to as fruit leather or fruit slab and is
widely consumed as a snack or dessert. Unlike fresh mangoes, mango leather is lightweight,
portable, and has an extended shelf life, making it an ideal value-added product. Solar
drying, being an economical and sustainable method, preserves the natural flavor and
nutritional integrity of the fruit. Among various drying techniques, direct solar drying has
been shown to maintain better quality by minimizing direct exposure to sunlight, thereby
retaining the mango’s sensory attributes.

Previous studies have demonstrated the efficiency of solar drying methods in preserving the
quality and prolonging the shelf life of mango-based products. Dissa compared direct and
indirect solar drying of mangoes, finding that indirect methods achieved higher drying rates
but at increased costs, while direct drying was more suited for small-scale,
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traditional applications. Panchal et al. (2013) 2% designed a
simple solar dryer specifically for mango slices,
demonstrating efficient moisture reduction and enhanced
product quality. Sengar developed a multi-rack foldable
solar dryer for mango flakes, emphasizing the importance of
controlled drying conditions to maintain nutritional and
sensory qualities. Additionally, Sharma evaluated different
solar dryer types, highlighting the cabinet solar dryer’s
potential for domestic-scale drying of fruits and vegetables.
The present study at Aditya University focuses on the
development and quality assessment of mango leather using
a direct solar dryer. This research aims to optimize the
drying parameters and enhance the quality characteristics of
the final product. By evaluating physicochemical properties
and sensory acceptance, this study aims to establish a
reliable and sustainable method for producing high-quality
mango leather, thereby supporting the agricultural sector
with a value-added product that contributes to both
economic and nutritional security.

2. Materials and Methods

Fresh mango samples were collected from local fruit and
vegetable markets, at Surampalem village, near Aditya
University, ensuring diversity by sourcing from multiple
vendors. This approach aimed to capture variations in
mango quality, enhancing the reliability of the drying
process and the applicability of the developed mango
leather.

2.1 Solar dryer description

The cabinet dryer functions as a direct solar drying system,
utilizing solar radiation that passes through the glass cover
to heat the interior. The energy absorbed by the black-
coated surfaces raises the internal temperature, creating an
optimal environment for drying. As the temperature
increases, moisture evaporates from the drying product and
is carried away by the airflow, which enters from the bottom
and exits through a vent positioned at the top right. This
setup efficiently removes moisture while maintaining
consistent drying conditions. The cabinet dryer is
particularly suitable for drying small batches of fruit,
making it ideal for domestic and household applications.

Fig 1: Mango leather Solar Dryer

2.2 Methodology

Ripe Banganapalli mangoes were carefully washed and
peeled to ensure cleanliness. The pulp was extracted
manually by squeezing the fruit, followed by blending with
an electric blender to achieve a smooth, consistent texture.
The resulting pulp, containing around 15.1% total solids,
was stored at -18°C until further use. To increase the Total
Soluble Solids (TSS) from 15.1% to 30%, the pulp was
heated at a temperature range of 80-90 °C. The heated pulp
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was then divided into two separate batches, each treated
with distinct formulations by incorporating either sugar or
jaggery. After thorough mixing, the blends were allowed to
cool. The prepared mixture was then evenly spread as a thin
layer on stainless-steel trays, which had been lightly coated
with ghee or oil to prevent sticking.

Subsequently, the trays containing the mango pulp mixtures
were placed in the drying chamber of a cabinet dryer, where
the temperature was maintained between 49°C and 60°C.
The drying process lasted approximately 12 to 16 hours,
aiming to reduce the moisture content to a stable level of 12-
20% (wet basis). Once drying was complete, the mango
leather was cut into bars and stored at room temperature,
wrapped in aluminium foil to maintain quality and
freshness.

Fig 2: Preparation of mango leather from pulp

2.3 Sampling

The preparation of mango leather involved developing four
distinct formulations using mango pulp as the primary
ingredient, combined with either sugar or jaggery. These
formulations were categorized based on their ingredient
composition and thickness as follows:

Sugar-Based Formulations
S1 (1.5 mm): Comprised of 67% mango pulp and 33%
sugar.

e S2 (3 mm): Comprised of 70% mango pulp and 30%
sugar.

. Jaggery-Based Formulations
e J1 (1.5 mm): Comprised of 67% mango pulp and 33%
jaggery.
e J2 (3 mm): Comprised of 70% mango pulp and 30%
jaggery.

The mango pulp was blended thoroughly and mixed with
either sugar or jaggery according to the specific formulation.
The prepared mixtures were then uniformly spread on
stainless steel trays to achieve the desired thickness (1.5 mm
or 3 mm) and dried using a solar dryer at a temperature
range of 49-60 °C for approximately 14-16 hours. Once
drying was completed, the mango leather was cut into bars,
packed in aluminum foil, and stored at room temperature for
subsequent quality evaluation.

Table 1: Proportion of Mango Pulp developed from sugar and

jaggery
Sample | Formulation | Mango Pulp | Sugar (S) | Jaggery (J)
Sugar S1 (1.5 mm) 67% 33% -
S2 (3 mm) 70% 30% -
Jaggery J1 (1.5 mm) 67% - 33%
J2 (3 mm) 70% - 30%
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3. Results and Discussion

3.1 Drying characteristics Solar Dried Mango Leather
For experiment with load, 1 kg of fresh mango pulp with 4
different formulations having initial moisture content 87%
respectively and the products were loaded in tray and kept
inside the solar drying chamber. The experimental data were
recorded after every 2 or 3hour. To determine the moisture
content 1000 g of sample was taken and the moisture
content present inside the products at different stages of
drying was calculated by weighing the sample for every 2 or
3 hour duration. It was observed that initial weight of the
mango leather sample was reduced from 10009 to 262.179g
for S1 and J1 and for S2 and J2 from 1000g to 216.17 g with
initial moisture content 87% and 87%, respectively to final
moisture content 19% (S1) and 18% (J1) and final moisture
content 20% (S2) and 19% (J2), respectively. The drying
time was observed as 13 sunshine hours to reduce moisture
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content of mango leather.

3.2 Drying characteristics Solar Dried Mango Leather
with (S1: Sugar-1.5mm)

The drying process of mango pulp using a solar dryer
demonstrates a clear relationship between temperature,
drying rate, and moisture reduction as shown in Fig. 3.
During Day 1, the drying started at a relatively low
temperature of 31 °C, and the drying rate was initially zero
due to the high moisture content of 82.3%. As the
temperature rose to 44 °C by 11:00, the drying rate
increased to 6.1 gm/hr, indicating the onset of efficient
moisture removal. The peak temperature of 52 °C at 14:00
significantly increased the drying rate to 7.6 gm/hr, showing
that higher temperatures effectively accelerate moisture
evaporation.
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Fig 3: Variation of Temperature: Drying Rate: Moisture Content with time (S1)

~87 ~


https://www.hortijournal.com/

International Journal of Horticulture and Food Science

On Day 2, after a night of rest when the temperature
dropped to 29 °C, the drying resumed with a higher
efficiency, as evidenced by an increased drying rate of 11.1
gm/hr at 9:00. This indicates that the initial moisture
removal during the previous day facilitated faster drying
when resumed. The highest drying rate of 15.4 gm/hr
occurred at 14:00 when the temperature peaked at 54 °C,
suggesting that both the prolonged exposure and elevated
temperature played key roles in enhancing the drying
efficiency.

3.3 Drying characteristics Solar Dried Mango Leather
with (Ji: Jaggery-1.5 mm)

The drying process of mango pulp in Fig. 4 shows a clear
correlation between temperature, drying rate, and moisture
content reduction over time. Initially, the temperature
increases significantly from 31 °C to a peak of 52 °C on

https://www.hortijournal.com

Day 1 at 14:00, followed by a slight decrease to 43 °C by
17:00. On Day 2, the temperature starts lower but again
reaches a peak of 54 °C at 14:00. The drying rate follows a
similar pattern, gradually increasing as the temperature
rises, with a noticeable spike on Day 2 when the
temperature is at its highest. This increase in drying rate is
indicative of enhanced moisture removal at elevated
temperatures. The moisture content, initially high at 82.1%,
decreases consistently throughout the drying period, with a
more rapid decline on Day 2 as the drying rate accelerates.
This trend indicates that the combination of prolonged
drying time and higher temperatures significantly
contributes to moisture reduction in mango pulp. Overall,
the data suggests that optimizing temperature settings,
especially during the later stages of drying, can markedly
improve drying efficiency and moisture reduction.
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Fig. 4: Variation of Temperature: Drying Rate: Moisture Content with time (J1)
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In solar drying of mango leather, the moisture content of the
mango pulp was reduced from 87.0% (w.b) to 19% (w.b) for
sample S1 and 18% (w.b) for sample J1 within 13 sunshine
hours. The amount of moisture content was measured by
oven dry method with 105 °C for 24 hours. Europe (2012)
that sets the final moisture content for a dried mango leather
to be not more than 15-20% (wet basis). This can be
attributed to the fact that a higher drying temperature was
recorded in the dryer as a result of direct exposure to the
sunlight.
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Fig 5: Variation of Moisture Content with time (S1 and J1)

This Fig. 6 shows that the drying rate was determined for
the solar drying mango leather samples S1 and J1 the results
showed that there was no constant rate of drying there is a
gradually increase in the drying rate with the time. This is
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because of uneven heat to the drying chamber. The drying
rate was increased initially from 0 to 15.4gm/hr (S1) and
15.5gm/hr (J1).
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Fig 6: Variation of Drying rate with time (S1 and J1)

This Fig. 7 shows that the variation of temperature with
time. The temperature inside the drying chamber initially at
9’0 clock it was 31 °C for first batch of sample (S1 and J1)
and reached to the 54 °C in the 2pm of the Day 2 where the
mango leather reached to the final moisture content.

The variation of temperature with time for second batch of
sample (S2 and J2) inside the drying chamber initially it was
30 °C and reached to the 52 °C in the 2pm of the day 2
where the mango leather reached to the final moisture
content.
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Fig 7: Variation of Drying rate with time (Sz1 and J1)

4. Conclusion

The analysis of the drying process reveals that the
developed solar dryer significantly improves the drying
efficiency and quality of mango leather compared to
traditional open sun drying methods. The solar dryer
effectively reduces moisture content from an initial 87% to a
final range of 18-19% within 14-16 hours, while
maintaining the quality attributes of the mango leather. This
efficiency is attributed to the controlled temperature
environment within the dryer, which ranges from 30 °C to
65°C, allowing for faster moisture removal and reducing the
risks associated with environmental contamination
commonly observed in open sun drying. Additionally, the
partitioned stainless steel tray design facilitated the
simultaneous drying of different mango leather
formulations, proving the system’s versatility. The
structured airflow due to the exhaust fan further enhances
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moisture removal, leading to consistent drying rates.

The formulation analysis highlights that variations in
thickness and the use of sugar or jaggery had minimal
impact on the final product quality, indicating that the dryer
can accommodate  various  formulations  without
compromising the end quality. Furthermore, the retention of
intrinsic quality parameters such as vitamin C and total
sugars suggests that the solar dryer is not only efficient but
also capable of preserving essential nutrients. The use of
high-density polyethylene packaging with aluminum foil at
room temperature ensured the stability and shelf life of the
dried product. Therefore, the developed solar dryer proves
to be a sustainable and efficient alternative for preparing
mango leather, demonstrating substantial advantages over
conventional sun drying by offering improved drying time,
product quality, and hygiene.
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