www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 10 October 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éh INTERNATIONAL JOURNAL OF CREATIVE
[‘399 RESEARCH THOUGHTS (1JCRT)

& An International Open Access, Peer-reviewed, Refereed Journal

Sustainable Paper Bag Manufacturing From
Cassava Skin For Eco-Friendly Textiles

Mrs.T. Vinitha!Ms.S. Vaishnavi? Ms.A.S.Uvashree’ Ms.S.Naveena*Ms.S.Sivasankari®
Assistant professor1l Pg scholar2 Pg scholar3 Pg scholar4 Pg scholar5
Department of costume design and fashion

Ksr College of arts and science for women

Abstract

This project develops an eco-friendly process to extract cellulose fibers from tapioca skin, a waste material from
cassava processing. The optimized pretreatment and enzymatic extraction methods yield high-quality fibers
suitable for textile production. Characterization reveals improved fiber strength, ‘crystallinity, and
biodegradability. Sustainable textiles produced from tapioca skin fibers offer a promising alternative to synthetic
materials. This innovation valorizes cassava waste, supports local industries, and contributes to environmentally
responsible textile manufacturing. The extracted fibers unique properties enhance textile sustainability, providing
a green solution for the fashion industry.

This study explores the potential of cassava, a tropical root crop, for sustainable product development and fiber
manufacturing. Characterization, processing, and utilization of cassava plant by products were investigated for
various industrial applications. The research focused on making of value added eco-friendly and sustainable
paper bags by using tapioca skin.
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Introduction

Cassava (Manihot esculenta Crantz), also known as tapioca, yuca, or manioc, is a tropical root crop native to
South America. It is one of the world’s most cultivated and consumed crops, playing a vital role in food security
and economic development in Africa, Asia, and Latin America.

Characteristics Of Cassava Plant and root

The cassava plant a perennial shrub, 1-3 meters tall with large, palmate leaves, 5-15 cm long. A woody stem, 2-5
cm in diameter.And a taproot system, with edible root tubers

The cassava root is a starchy, sweet, and versatile tuber 50-100 cm long, 10-30 cm in diameter, With a brown,
rough skin and white or yellow flesh. And it is also rich in carbohydrates (80-90%), fiber, and minerals.
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Origin, History, and Global Significance:

Cassava originated in Brazil over 7,000 years ago. Portuguese explorers introduced it to Africa and Asia in the
16" century. Today:Over 500 million people rely on cassava as a staple food. Cassava is the third-largest source
of carbohydrates globally Africa produces 60% of the world’s cassava.

Culinary and Industrial Uses

Cassava root is used as a food source (boiled, mashed, fried, or baked). In traditional dishes (fufu, gari, tapioca
pudding) and also as a animal feed. In industrial applications (starch, flour, biofuel) and so on.

Nutritional Value

Cassava root is:

- Rich in energy (160 kcal/100g)

- Low in protein (1-2%) and fat (0.5-1%)

- Good source of fiber, vitamins, and minerals

Challenges and Opportunities

e Post-harvest losses and storage issues
e Limited processing and value addition
e Climate change and disease susceptibility

Addressing these challenges can:

- Enhance cassava contribution to food security
- Support rural livelihoods and economic growth
- Promote sustainable agriculture practices

This study focuses on cassavas potential for sustainable textile production, exploring the extraction of cellulose
fibers from tapioca skin.

Here is a detailed methodology for fiber extraction from cassava root

Methods and Methodology

Methodology: Fiber Extraction from Cassava Root

Step 1: Raw Material Preparation

1. Collect fresh cassava roots.

2. Wash roots in water to remove dirt and impurities.

3. Peel roots using mechanical or manual methods.

4. Chop peeled roots into small pieces.

Step 2: Pretreatment

1. Chemical pre-treatment: Soak chopped roots in 2% NaOH solution for 2 hours.

2. Enzymatic pre-treatment: Apply pectinase enzyme (0.5% w/w) for 1 hour.
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Step 3: Fiber Extraction

1. Mechanical extraction: Use a fiber extractor or blender to break down roots.
2. Enzymatic extraction: Apply cellulase enzyme (1% w/w) for 2 hours
Step 4: Fiber Purification

1. Wash fibers with water to remove impurities.

2. Bleach fibers with 1% H20O2 solution for 1 hour.

3. Rinse fibers with water.

Step 5: Fiber Drying

1. Sun drying: Dry fibers in sunlight for 2-3 days.

2. Oven drying: Dry fibers at 50-60°C for 6-8 hours.

Step 6: Fiber Characterization

1. Measure fiber length, diameter, and strength.

2. Determine fiber cellulose content.

3. Analyze fiber morphology using SEM.

End product and other uses

Value-Added Products:

1. Animal feed: Rich in fiber,minerals and protein

2. Compost: Nutrient-rich fertilizer for crops.

3. Paper pulp: Cellulose extraction for paper production.
4 Biofuel: Ethanol production through fermentation.

5. Biogas: Anaerobic digestion for energy generation.
Industrial Applications:

1. Textile industry: Cellulose fibers for clothing, upholstery.
2. Construction: Insulation materials, cement additives.
3. Food industry: Starch, flour, and syrup production.

4. Cosmetics: Skincare products, hair care.

5. Pharmaceuticals: Starch-based excipients.
Environmental Benefits:

1. Renewable energy: Biofuel and biogas generation.

2. Soil enrichment: Compost improves soil fertility.

3. Waste reduction: Minimizes cassava waste disposal.

IJCRT2410532 ‘ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ e530


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 10 October 2024 | ISSN: 2320-2882

4. Carbon sequestration: Biochar production.

Other Uses:

1. Erosion control: Cassava skin mulch.

2. Bio-remediation: Heavy metal absorption.

3. Animal bedding: Dry cassava skin as animal litter.

4. Mushroom cultivation: Substrate for mushroom growth.
Research and Development:

1. Bio-degradable plastics: Cassava skin-based bioplastics.
2. Nano-cellulose: Extraction for advanced applications.

3. Bioactive compounds: Antimicrobial, antioxidant properties.
Economic Benefits:

1. Job creation: Cassava skin processing and utilization.

2. Rural development: Empowering local communities.

3. Income generation: Value-added product sales.

Summary and conclusion

In conclusion, this study demonstrates the vast potential of cassava skin as a sustainable by product for various
industrial applications. Through characterization and valuable product development, it is evident that cassava skin
can contribute significantly to reducing waste generation and environmental impact. The successful production
of biodegradable plastics, paper pulp and animal feed from cassava skin underscores its versatility and economic
viability. Further more, the antioxidant and antimicrobial properties of cassava skin derived products offer
promising opportunities for future research.

The findings of this study emphasize the importance of adopting sustainable agriculture and industrial practices,
particularly in the cassava processing sector. Moreover, the development of standardized protocols for cassava
skin collection and storage will facilitate large-scale adoption. By promoting cassava skin utilization,
policymakers and stakeholders can create new revenue streams for farmers and processors, improve livelihoods,
and mitigate environmental degradation.

Ultimately, this research contributes to the growing body of knowledge on sustainable product manufacturing and
highlights cassava skin potential as a valuable resource. Future studies should focus on scaling up production,
exploring additional applications, and addressing existing limitations. By harnessing the potential of cassava skin,
we can foster a more circular economy, reduce waste, and promote sustainable development.
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