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urmeric (Curcuma longa L.) and ginger 

(Zingiber officinale Rosc.), belonging to the 

family Zingiberaceae, are among the most 

economically and medicinally valuable spice crops 

cultivated worldwide. India remains the leading 

producer of both crops, where they are used 

extensively for culinary, 

pharmaceutical, and 

industrial purposes (El-

Saadony et al., 2023). 

The processing 

and consumption of 

turmeric and ginger 

generate substantial 

residues in the form of peels, fibrous waste, pulp, and 

spent materials. While often treated as agricultural 

waste, these residues are rich in bioactive compounds 

such as polyphenols, fibers, and essential oils, making 

them valuable for medicine, agriculture, food, and 

industry (Monteiro et al., 2023). This article discusses 

the nature of these residues, their chemical 

composition, and their sustainable utilization, with 

insights from recent studies. 

Types of Residues in Turmeric and Ginger 

Residues are produced at different stages of production 

and use: 

1. Harvest Residues 

 Turmeric: rhizome peel, undersized rhizomes, and 

rootlets. 

 Ginger: outer peel, fibrous 

tissues, and non-marketable 

rhizomes.  

2. Processing Residues 

Turmeric: polishing waste, 

powder dust, and spent 

turmeric after curcumin 

extraction. 

Ginger: pulp and fibrous residues after oleoresin or oil 

extraction (Spyrou et al., 2024). 

Consumption Residues 

Kitchen waste such as peels, leftover powders, and 

juice press-cakes. 

Nutritional and Chemical Composition 

Research shows that turmeric and ginger residues 

retain significant levels of bioactive and nutritional 

compounds: 
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• Turmeric Residues contain residual curcumin, 

starch, essential oils, and dietary fibers, all 

contributing to antioxidant and antimicrobial 

activities (El-Saadony et al., 2023). 

• Ginger Residues are rich in gingerols, shogaols, 

phenolic compounds, and fibers, which possess 

antioxidant, anti-inflammatory, and antimicrobial 

properties (Gulzar et al., 2023). 

• Studies by Tinello and Lante (2019) demonstrated 

that turmeric and ginger peels exhibit stronger 

antioxidant activities compared to commercial 

powders, suggesting high potential in nutraceutical 

applications. 

Applications of Turmeric and Ginger Residues 

1. Medicinal and Pharmaceutical Uses 

Residues contain phenolics and oils that support the 

development of herbal medicines. Ginger waste, for 

instance, retains gingerols effective in anti-nausea 

formulations, while turmeric residues have residual 

curcumin beneficial in wound healing and anti-

inflammatory products (Zhang et al., 2025). 

 2. Food Industry Applications 

Residues are increasingly used in functional foods. 

Ginger pulp and turmeric starch enhance flavor, fiber 

content, and shelf life. Sedyadi et al. (2019) reported 

that incorporating ginger and turmeric extracts into 

edible packaging films extended tomato shelf life up to 

65 and 60 days, respectively, by reducing shrinkage 

and preserving texture. 

3. Agricultural Applications 

Residues act as organic manure and enhance soil 

fertility when composted. Extracts from turmeric 

residues also serve as natural pest repellents against 

storage insects (Tinello & Lante, 2019). Ginger 

residues are sometimes incorporated into livestock 

feed, improving digestion and growth performance 

(Gulzar et al., 2023). 

 4. Industrial Applications 

Both turmeric and ginger residues have significant 

industrial value. 

• Turmeric residues are used as natural dyes in textile 

industries (El-Saadony et al., 2023). 

• Ginger residues are utilized for biofuel production, 

including bioethanol and biogas, through 

fermentation processes (Spyrou et al., 2024). 

• Residues are also being explored for biodegradable 

packaging materials, supporting eco-friendly 

innovations (Monteiro et al., 2023). 

 Environmental Significance 

Proper utilization of turmeric and ginger residues 

reduces waste accumulation and environmental 

pollution. Instead of contributing to landfills and 

greenhouse gas emissions, residues can be integrated 

into a circular bioeconomy, where waste is converted 

into high-value products (Monteiro et al., 2023). 

Challenges in Residue Utilization 

Despite their potential, challenges remain: 

• Lack of awareness among small-scale farmers and 

processors. 

• Absence of cost-effective extraction technologies. 

• High moisture content, leading to microbial 

spoilage if not processed quickly (Spyrou et al., 

2024). 

Future Prospects 

Research suggests promising future directions: 
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• Development of eco-friendly extraction methods for 

recovering bioactive compounds (Spyrou et al., 

2024). 

• Use of residues in active food packaging to extend 

shelf life naturally (Sedyadi et al., 2019). 

• Expansion of biorefinery models, where every 

component of turmeric and ginger residues is 

valorized for food, pharmaceuticals, and industry 

(Monteiro et al., 2023). 

Conclusion 

Turmeric and ginger residues, often neglected as 

waste, represent significant opportunities for value 

addition. With proven roles in medicine, food, 

agriculture, and industry, their sustainable 

management contributes to both economic 

development and environmental protection. 

Harnessing these residues through advanced 

processing technologies and residue-based value 

chains will strengthen their role in a sustainable 

circular bioeconomy. 
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