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Post-Harvest Processing of Minor Fruits:
Underutilized Potential

INTRODUCTION
Ganesh Kumar Choupdar'* Small fruits also known as underutilized, indigenous, or
Athira®, Anam’, neglected fruits are a heterogeneous group of species
Pavankumar T'* including amla (Indian gooseberry), ber (Indian jujube),
jamun (black plum), fig, karonda (Carissa), custard apple,
and so on. These fruits are generally adapted to local agro-
climatic conditions, with drought and low-input farming
Postharvest Technology, ICAR- .. .
Indian Agricultural Research s;_/stem tolerance. Th_ey gre nut_rltlonal povyerhouses with
Institute, New Delhi-110012, high contents of vitamins, minerals, antioxidants, and
India. bioactive phytochemicals, which render them extremely
useful for food and nutritional security.
Though they have potential, the commercial potential of such
fruits is constrained by poor post-harvest management
practices. Perishability, non-standardized methods of
harvesting, lack of processing infrastructure, and limited
value addition are some of the key factors causing massive
losses and low marketability. Improvement in post-harvest
handling and processing of minor fruits is vital not only for
minimizing wastage but also for increasing shelf life, quality
maintenance, product diversification, and accessing niche
markets like health foods and nutraceuticals.
Enhanced post-harvest technologies and interventions can
become key drivers in releasing the economic potential of
these fruits, enhancing farmer incomes, enhancing rural
Open Access livelihoods, and conserving biodiversity.
2. Constraints in Post-Harvest Handling of Minor Fruits
Though nutritionally rich and resilient, minor fruits are beset
by a number of constraints that prevent their post-harvest

management, storage, and marketing. The major constraints
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Perishability and Short Shelf Life: Minor fruits like jamun,
custard apple, and fig contain high water content and are soft
in nature, which makes them extremely perishable. In the
This article is published under the absence of processing or storage, they spoil quickly,

terms of the Creative Commons resulting in huge post-harvest losses.
Attribution License 4.0.

Copyright © May, 2025; Agrospheres 55


http://agrospheresmagazine.vitalbiotech.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

4"\

&>Agrospheres:~

Available online at

ISSN (E): 2582 — 7022

,,,,,,,,, http://agrospheresmagazine.vitalbiotech.org

Shortage of Cold Storage and Controlled
Atmosphere Facilities: Cold chain facility is
either lacking or insufficient in most of the
production regions, particularly in rural and tribal
tracts. This hampers storage and transportation of
fruits under best conditions, hence reducing
market windows and impacting quality.

Poor Harvesting and Handling Practices: Poor
harvesting equipment, improper handling, and
poor training lead to mechanical damage and
bruising, which enhance spoilage and market
unacceptability.

3. Post-Harvest Processing Techniques for
Minor Fruits

In order to realize the best use of minor fruits,
proper post-harvest processing methods must be
followed that increase shelf life, retain nutritional
content, and boost market value. The processes
yield a better price for farmers and facilitate
consumer requirements for secure, quality
products.

3.1 Sorting, Grading, and Cleaning

Sorting and grading are fundamental processes in
the post-harvest management of fruits that
contribute to size, color, and ripeness uniformity.
Such uniformity not only enhances the visual
quality of the produce but also allows for the
efficient and uniform processing.

Cleaning is just as important as it destroys dust,
pesticide residues, and microbial contaminants. It
is especially necessary for food products to be
consumed directly or processed further, as it
provides food safety and increases shelf life.

3.2 Preservation Methods

Drying:

Drying is an ancient and inexpensive method of
preservation. Sun drying and solar drying are
commonly applied to lower the moisture level in
fruits like amla, ber, and figs. This process
enhances the shelf life and facilitates the
transportation of fruits. Solar cabinet dryers,
though, provide a cleaner and controlled
environment for drying over conventional open
sun drying, leading to improved quality of dried
products.

Freezing and Refrigeration

Cold storage is necessary for keeping highly
perishable fruits such as jamun and custard
apple. These techniques ensure longer retention
of freshness, texture, taste, and nutritional values.
Refrigeration retards the enzymatic and
microbial processes, and hence it is used for
short-term storage and marketing.
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Canning and Bottling:

Fruits like ber, karonda, and fig may be
converted into jams, jellies, and preserves and
then canned or bottled. Such value-added
products last longer and are more appealing to
the urban and export markets. Sterilization and
airtight sealing at the time of canning are needed
to inhibit spoilage.

3.3 Value Addition

Juices and Concentrates:

Minor fruits such as amla and jamun are filled
with vitamin C and antioxidants. Juice extraction
and concentration technologies transform these
fruits into healthy drinks that address the health-
conscious consumer segment. Such offerings not
only command a premium price but also
maximize the value of excess produce.

Powders and Pickles:

Dried products such as amla powder serve as
health supplements and have regular demand
throughout the year. Similarly, conventional
products such as pickles of ber and karonda are
not only household favourites but also
commercially viable in processed food markets.
Fermentation:

Some minor fruits are appropriate for
manufacturing fermented products such as fruit
wines and vinegars. They address health-
conscious and niche markets and provide
alternative opportunities for value addition and
product diversification.

3.4 Packaging Innovations

Packaging is a key factor in maintaining the
quality, safety, and marketability of processed
minor fruits. Innovative packaging technologies
not only ensure the product's protection during
transportation and storage but also increase
consumer appeal.

Use of Biodegradable Packaging:

Eco-friendly packaging materials like banana
leaves, areca leaf plates, jute bags, and recycled
paper minimize the environmental impact and
maintain the freshness of the produce. These
biodegradable  material options fit into
sustainable agriculture and find favor with
environmentally friendly consumers.

Modified Atmosphere Packaging (MAP)

MAP entails changing the gas mixture within the
packaging to increase the shelf life of fresh and
processed fruits. The method serves to decrease
oxidation, moisture evaporation, and microbial
development, mainly beneficial for fruits such as
custard apple and jamun.
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Vacuum Packing and Sealing

For dehydrated and powdered goods such as
amla powder or dried figs, vacuum packing
discourages moisture uptake and microbial
damage. It also discourages the loss of aroma,
color, and texture for a longer duration.
Perforated Plastic Crates and Cushioning
Materials

The utilization of perforated plastic crates
facilitates improved ventilation and reduces
compression damage when shipping fresh fruits.
Further, the application of cushioning materials
such as shredded paper or foam pads prevents
fragile fruits from mechanical damage.

With the inclusion of proper packaging
technology, minor fruit products from small and
marginal farmers can greatly improve shelf life,
appearance, and consumer acceptability. These
technologies also offer chances for branding and
value addition in the national and global markets.
4. Economic and Nutritional Significance
Enhancement of post-harvest management of
sub-tropical  fruits is important for the
improvement of both financial returns and
nutritional benefits. By using proper processing
and preservation methods, growers can increase
marketing season of the fruits, thus minimizing
seasonal gluts and providing more reliable
income all year round. Value-added products like
juices, powder, pickles, and preserves command
premium prices in the market, providing higher
profitability for the growers and rural
entrepreneurs.

Nutritionally, small fruits are good sources of
basic vitamins (especially vitamin C), minerals,
dietary fiber, antioxidants, and bioactive
compounds. These play a large role in providing
benefits against micronutrient deficiency as well
as for enhancing the nutritional quality of diets,
particularly among undernourished rural and
tribal communities. Many of these fruits also
have medicinal values and are being used largely
in traditional health care systems such as
Ayurveda.

Encouraging the production and use of lesser
fruits also helps in agrobiodiversity conservation.
Since these crops tend to be specially suited to
marginal and stress-prone ecosystems, they
enable sustainable and climate-resilient farming
systems with low inputs.

5. Constraints and Future Prospects

Despite their potential, broader application of
post-harvest technologies for minor fruits is
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hindered by various constraints. The most
significant constraint is that farmers have limited
awareness of better handling, storage, and
processing practices. Most small and marginal
farmers still follow traditional practices, which
result in high post-harvest losses and inferior
product quality.

There is an urgent need for the creation and
dissemination of affordable, mass-replicable
processing technologies that are specific to rural
conditions. These technologies must be easy to
handle, energy-efficient, and compatible with
available local resources. Small-scale rural
processing units can help generate employment
opportunities and check migration by stimulating
local value chains.

Policy interventions, subsidies, and training
schemes by the government are necessary to
establish an enabling environment. Activities
under schemes such as Rashtriya Krishi Vikas
Yojana (RKVY), Mission for Integrated
Development of Horticulture (MIDH), and
assistance by Krishi Vigyan Kendras (KVKSs)
can be instrumental in this way.

In addition, research and development activities
must be enhanced to concentrate on the
preservation of quality, innovative packaging
materials, and creation of new value-added
products from minor fruits. The integration of
ICT tools and digital platforms can enhance
technical knowledge access and market access.
Finally, a multidisciplinary strategy that
encompasses technology, awareness,
infrastructure, and institutional support should be
followed to maximize the potential of minor
fruits for generating income, enhancing nutrition,
and sustainable agriculture.

Adoption of biodegradable packaging materials
like banana leaves, jute, and starch-based films
reduces environmental footprint. Modified
Atmosphere  Packaging  (MAP)  retards
respiration and microbial growth, maintaining
freshness while in storage and transportation.

6. CONCLUSION

Minor fruits, which are usually overlooked in
conventional agriculture, are of great value with
regard to nutritional content, tolerance to adverse
agro-climatic conditions, and small and marginal
farmer  livelihood  opportunities.  Though
excellent sources of vitamins, antioxidants, and
other bioactive molecules, these fruits are
plagued with high post-harvest losses because of
poor storage, handling, and processing facilities.
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Facilitating better post-harvest handling of the
minor fruits using affordable and replicable
technologies is the key to wastage reduction,
food safety, and shelf life extension. Value
addition by  processing—drying, juicing,
pickling, fermentation, and innovative packaging
is not only imparting value to the product but
also in product diversification, serving changing
consumption  patterns of  health-conscious
consumers.

In addition, incorporating these practices into
rural livelihoods can greatly enhance income and
employment for farmers, especially women and
youth. Encouraging the incorporation of
traditional knowledge with scientific
technologies can make interventions more
appropriate and feasible at the grassroots level.
For the comprehensive development of minor
fruits, there is a necessity for coordination among
researchers, extension personnel, policymakers,
agro-processors, and marketing organizations.
Investment in training, awareness generation,
processing facilities, and policy assistance will
lay the foundation for integrating minor fruits
into the national and international agri-food
value chains.
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