For superior product quality, freeze drying is used, producing
lightweight, porous mushrooms with excellent rehydration
properties, although its high cost restricts widespread use.
Microwave drying, known for its rapid and efficient moisture
removal, is often employed in combination with hot air drying to
improve overall drying efficiency. The resulting dried mushrooms
find extensive applications in soups, instant mixes, curries, snacks,
and various nutraceutical formulations.

Canning: Canning is a widely adopted industrial-scale
preservation method that provides long shelf life and ensures
year-round availability of mushrooms. The canning process
involves several sequential steps, beginning with grading and
washing to remove impurities and standardize size, followed by
blanching to inactivate enzymes and reduce microbial load. The
blanched mushrooms are then filled in brine or syrup, depending
on the desired product type, after which the containers are
sealed and subjected to pressure processing to achieve
commercial sterility. The processed cans are subsequently
cooled and stored under appropriate conditions. Maintaining
product quality during canning requires careful attention to
factors such as texture preservation, minimizing darkening to
maintain visual appeal, and preventing metal uptake from cans,
which could affect both safety and flavour. With a shelf life of 1-
2 years, canned mushrooms are extensively utilized in hotels,
restaurants, institutional catering, and various processed food
industries.

Freezing: Freezing is an effective preservation method that helps
maintain the natural flavour, texture, and nutritional quality of
mushrooms by rapidly lowering their temperature to inhibit
microbial growth and enzymatic activity. One widely used
technique is Individual Quick Freezing (IQF), in which sliced
mushrooms are frozen rapidly to prevent clumping, ensuring that
the pieces remain free-flowing and easy to handle; this method
is particularly preferred for high-end retail and export markets
due to its superior product quality. Another approach involves
producing blanched frozen mushrooms, where the mushrooms
are briefly blanched prior to freezing to reduce enzymatic
browning, enhance microbial safety, and improve texture
stability during storage. Together, these freezing methods offer
reliable options for preserving mushrooms while retaining their
fresh-like characteristics over extended periods.

Pickling & Fermentation of mushroom: Pickling and
fermentation are traditional yet highly effective methods of
mushroom preservation that not only extend shelf life but also
create a wide range of flavourful value-added products.
Mushroom pickles are especially popular for their distinctive
taste and long storage stability, typically prepared using
ingredients such as vinegar, salt, spices, oil, and, when needed,
additional preservatives; these pickles can be crafted into
various styles, including spicy, tangy, and mixed vegetable—
mushroom blends.
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INTRODUCTION

Mushrooms have gained global importance as a nutritious,
functional, and sustainable food source. They are rich in proteins,
vitamins (B-complex, vitamin D), minerals (selenium, potassium,
phosphorus), dietary fibre, essential amino acids, antioxidants,
and bioactive compounds such as B-glucans and ergothioneine.
However, despite their growing demand, mushrooms face a
major challenge in terms of post-harvest management due to a
shelf life of merely 1-3 days under ambient conditions. The high
perishability necessitates effective processing techniques that
can retain quality while improving storage stability and usability.
Value addition plays an equally critical role by transforming raw
mushrooms into innovative products with enhanced sensory
appeal, nutritional profile, and market value. This has immense
relevance for mushroom growers, processors, food industries,
and small-scale entrepreneurs.

Factors Contributing to Short Shelf Life: Fresh mushrooms have
a very short shelf life due to their exceptionally high moisture
content (85-95%), rapid respiration rate, absence of a protective
cuticle, ~susceptibility to enzymatic browning, microbial
contamination, and sensitivity to mechanical injury, all of which
accelerate deterioration and lead to substantial post-harvest
losses often exceeding 20-30% in tropical regions. Therefore,
mushroom processing aims to extend storage life, maintain key
quality attributes such as texture, flavour, and nutritional value,
reduce waste while improving marketability, diversify product
forms for consumer and industrial use, ‘enhance economic
returns for growers and processors, and enable efficient long-
distance transportation.

PRIMARY PROCESSING OF MUSHROOMS: Primary processing
of mushrooms involves a series of essential preparatory steps
designed to maintain quality and ready the produce for storage
or further value addition. The process begins with cleaning and
sorting, where soil, debris, and damaged fruiting bodies are
removed, followed by gentle washing often with chlorinated
water to reduce surface contamination; mushrooms are then
sorted according to size, maturity, colour, and overall
appearance. Blanching is the next crucial step, carried out using
hot water or steam to inactivate enzymes, lower microbial load,
preserve desirable colour and texture, and prepare the
mushrooms for subsequent operations such as drying, freezing,
or canning; additives like citric acid or sodium metabisulfite may
be incorporated to prevent browning. Finally, cutting and slicing
are performed with standardized slice thickness to ensure
uniform drying rates, consistent cooking quality, and improved
aesthetic appeal in the final processed products.

PROCESSING TECHNIQUES

* Drying: Drying is one of the oldest and most effective
preservation methods for mushrooms, enabling substantial
shelf-life extension by reducing moisture to levels that inhibit
microbial growth and enzymatic activity. Sun drying is the
most economical technique but often results in inconsistent
quality and poses risks of contamination and nutrient loss,
while hot air or oven drying, typically conducted at 50-60°C,
provides controlled conditions that help retain flavour and
ensure longer shelf stability. Solar drying offers a more
hygienic and energy-efficient alternative to traditional sun
drying and is particularly suitable for small-scale enterprises.
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Alongside pickling, fermentation offers another important avenue
for mushroom processing, producing a variety of products such as
mushroom sauces, mushroom-based soy sauce analogs, probiotic
mushroom beverages, and even mushroom wine made from sugar-
rich varieties. Fermentation not only develops complex flavours and
appealing aromas but also generates beneficial bioactive
metabolites that can enhance digestibility, improve gut health, and
contribute to overall functional value.
¢ Powdered mushroom: Mushroom powder is a highly versatile
ingredient widely used across culinary, functional, and
nutraceutical applications due to its concentrated flavour,
extended shelf life, and ease of incorporation into various food
systems. It is commonly utilized in soups, sauces, and bakery
products, where it enhances both taste and nutritional value,
and is a key component in instant mixes designed for quick
preparation. In the health and wellness sector, mushroom
powder serves as a valuable raw material for nutraceutical
formulations, offering bioactive compounds that support
immunity and overall well-being. Its rich umami profile also
makes it an effective natural flavour enhancer, while its high
protein and fibre content contribute to protein fortification in
diverse food products. Powdering is especially popular for
oyster, button, shiitake, and various medicinal mushrooms,
which are processed into fine, stable powders suited for both
household use and industrial applications.

VALUE ADDITION IN MUSHROOM PRODUCTS: Value addition

elevates consumer appeal and product profitability.

¢ Ready-to-Cook and Ready-to-Eat Products - Includes
mushroom curry bases, instant soups and gravy mixes, biryani
mixes, dehydrated snacks, stuffed mushrooms, and mushroom

masala flakes designed for quick preparation and convenience.
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Mushroom-Based Snacks — A wide range of snack varieties
such as mushroom chips (fried, baked, or vacuum-fried), crisps,
seasoned mushroom wafers, and extruded mushroom snacks
offering crunchy, flavourful alternatives to conventional
snacks.

Mushroom-Based Functional Foods — Products fortified with
B-glucans and antioxidants, including immunity-boosting
supplements, fortified noodles and pasta, energy bars, and
functional beverages targeting health-conscious consumers.
Mushroom Nutraceuticals - Value-added formulations derived
from medicinal mushrooms like Ganoderma, Cordyceps, and
Lentinula, used for immunomodulatory, antioxidant, anti-
inflammatory, and metabolic health benefits; available as
tablets, capsules, extracts, tinctures, and polysaccharide-rich
concentrates.

Mushr Based Meat bstif - Plant-based
alternatives using mushrooms’ umami flavour and fibrous
texture to produce patties, vegan sausages, meat extenders,
and hybrid mushroom-meat products, increasingly popular in
the growing plant-protein market.

Mushroom Pickles, Chutneys, and Pastes - Convenient
condiment products with extended shelf life and enhanced
consumer acceptability, integrating mushrooms into everyday

culinary uses.

Bakery and Confectionery Applications - Incorporation of
mushroom powder or pieces into cookies, high-fibre bread,
enriched biscuits, savory puffs, quiches, and other baked
goods to improve nutritional value and flavour diversity.

Packaging technologies of processed mushroom products:
Packaging technologies play a crucial role in maintaining the

quality and extending the shelf life of processed mushroom
products. Modified Atmosphere Packaging (MAP) is widely used
for fresh and minimally processed mushrooms, as optimal gas
mixtures help reduce respiration, delay browning, and preserve
visual and nutritional quality. Vacuum packaging is particularly
suitable for dried mushrooms, mushroom powders, and freeze-
dried products, as the removal of air minimizes oxidation, prevents
moisture uptake, and significantly prolongs storage stability. For
ready-to-eat mushroom products that require commercial
sterilization, retort packaging offers a reliable solution by ensuring
microbial safety while maintaining product integrity. Together,
these packaging technologies support efficient preservation,
enhance marketability, and enable broader distribution of
mushroom-based products.
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FUTURE PROSPECTS: The future of mushroom processing
and value addition is highly promising, supported by
technological advancements, rising health awareness, and a
growing demand for sustainable foods. Innovations such as
vacuum freeze-drying, high-pressure processing, pulsed
electric field preservation, and smart biosensor-based
packaging are expected to improve product quality, safety,
and shelf life. Interest in functional and nutraceutical
mushroom products is increasing, particularly immunity
boosters, anti-diabetic  extracts, and  protein-rich
formulations from culinary and medicinal species. Ready-to-
eat mushroom products such as curries, microwaveable
dishes, and instant noodles are likely to gain further
popularity in urban markets due to convenience and
nutrition. Additionally, mushrooms’ low ecological footprint
positions them strongly within sustainable diets, circular bio-
economies, and climate-resilient food systems, promoting
environmentally friendly and diversified food choices.

CONCLUSION

Mushroom processing and value addition play vital roles in
enhancing the usability, market potential, and profitability of
mushrooms. With a range of processing techniques—drying,
canning, pickling, freezing, fermentation, powdering—and a
vast array of value-added products, mushrooms have
emerged as versatile industrial commodities. The
development of functional foods, nutraceuticals, plant-
based meat alternatives, and innovative processed products
highlights the expanding possibilities in this sector.
Challenges persist, but technological advancements, greater
consumer awareness, and sustainable practices are steadily
transforming mushroom value chains. Strengthening
processing capabilities not only supports economic growth
but also contributes to food nutrition, security, and
sustainability.




