Product
Category

Derived Product

Application

Fiber-Based
Products

Natural fibre,
yarn, ropes, mats

Textile &
handicrafts

Food
Applications

Pseudo-stem
powder, dietary
fiber extract

Functional foods
& nutraceuticals

Bioenergy

Biogas,
bioethanol

Renewable
energy

Agricultural
Inputs

Organic
compost, liquid
fertilizer

Soil conditioning

Industrial
Materials

Biodegradable
packaging, paper
pulp

Sustainable
packaging

These diversified applications demonstrate its

potential as a multi-resource biomass.
Processing Flow for Vaporization

The valorisations process typically
collection, size reduction, extraction,
conversion steps depending on the intended

product.
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Introduction
Banana is one of the most widely cultivated fruit
crops in tropical and subtropical regions. After
fruit harvesting, a large quantity of biomass in
the form of pseudo-stem remains in the field and
is often discarded as agricultural waste. The
banana pseudo-stem, though considered a by-
product, is rich in fiber, cellulose, hemicellulose,
lignin, moisture, and bioactive compounds.
Scientific valorisation of banana pseudo-stem
offers significant potential for converting
agricultural waste into high-value products,
thereby supporting sustainable agriculture and
circular bioeconomy principles.
Composition and Resource Potential
Banana pseudo-stem contains high moisture
content (85-90%), along with structural
carbohydrates such as cellulose (approximately
40-50%), hemicellulose (20-25%), and lignin
(10-15%). It also contains natural fibers, starch,
potassium, and minor phytochemicals. These
components make it suitable for diversified
applications including fiber extraction,
biodegradable materials, bioenergy production,
food ingredients, and organic fertilizers. Proper
utilization of pseudo-stem reduces
environmental burden associated with open-field
decomposition and methane emissions while
generating additional income streams for
farmers.
Value-Added Product Opportunities
The banana pseudo-stem can be processed into
multiple value-added products across
agricultural, industrial, and food sectors.

Table: Major Utilization Pathways
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This integrated processing approach supports
waste minimization and resource recovery.
Fiber Extraction and Industrial Applications
Mechanical decortication of banana pseudo-
stem yields strong natural fibers suitable for
textile blending, ropes, and eco-friendly
handicrafts. Banana fiber exhibits good tensile
strength,  biodegradability, and  moisture
absorption properties. It is increasingly used in
composite  materials and  biodegradable
packaging as a sustainable alternative to
synthetic fibers. The extracted sap or juice can
be further processed for organic liquid fertilizer
production due to its nutrient-rich composition.
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Food and Nutraceutical Applications

Banana pseudo-stem has gained attention as a
functional food ingredient due to its high dietary
fiber content. Dried and powdered pseudo-stem
is used in preparation of health drinks, bakery
products, and traditional recipes.

(3)

It is known for its potential role in digestive
health and blood sugar management. Proper
processing, including blanching and drying,
ensures safe consumption and extended shelf
life.

Environmental and Economic Benefits
valorisation of  banana pseudo-stem
contributes to sustainable waste
management by reducing field burning and
uncontrolled decomposition. Conversion into
value-added products enhances farmer
income, promotes rural entrepreneurship, and
supports circular economy models. Integration
of small-scale processing units at farm level
can create employment opportunities while
minimizing transportation costs of bulky
biomass.

Challenges and Future Prospects

Despite its potential, large-scale utilization
faces challenges such as high moisture
content, perishability, transportation
difficulties, and lack of organized processing
infrastructure. Technological interventions
including mechanical extractors, solar dryers,
and decentralized processing units can
improve feasibility. Policy support and
awareness programs dre essential to promote
adoption among farmers and agro-
entrepreneurs.

(4]

CONCLUSION
Banana pseudo-stem valorisation represents
a sustainable waste-to-wealth strategy that
transforms agricultural residue into
economically valuable products. Through
systematic processing, fiber extraction, food
ingredient development, and bioenergy
production, banana  pseudo-stem  can
significantly contribute to resource efficiency,
environmental  sustainability, and  rural
income generation. Adoption of scientific
valorisation approaches strengthens the
agricultural  value chain  and  supports
sustainable development goals.




