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ABSTRACT
Tiger-nut (Cyperus esculentus), though commonly referred to as a nut, is a tuberous crop rich in dietary fiber, healthy fats, and essential minerals. Its increasing popularity as a nutritious, plant-based milk alternative has gained momentum due to growing interest in functional foods and sustainable agriculture. This study presents a scientific approach to tiger-nut milk production, assessing ingredient preparation, hygienic processing, sensory evaluation, and shelf-life observation under refrigerated conditions. The production process incorporated tigernuts, dates, coconut, and ginger all selected for their nutritional and flavor-enhancing properties. After careful sterilization and personal hygiene practices, the ingredients were soaked, blended, filtered, and the resulting milk stored in sterilized containers. An average yield of 1,075 ml was recorded from 1,450 ml of mixture, indicating efficient extraction. Sensory evaluation revealed high consumer acceptability, with 65% rating overall quality as excellent, particularly in taste, aroma, and texture. Shelf-life monitoring showed the drink remained acceptable for up to two days under refrigeration, with spoilage indicators such as sour odor and sedimentation becoming evident by Day 3. These findings emphasize the importance of hygienic processing and cold storage in extending shelf life, especially in the absence of chemical preservatives. The study concludes that with proper handling, tiger-nut milk is a nutritious, consumer-acceptable beverage, although its perishability calls for improvements in preservation strategies for extended market viability.
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[bookmark: _Toc203055658]1.0 INTRODUCTION
Tigernut (Cyperus esculentus) is a tuber-producing sedge plant that has gained renewed attention in recent years due to its nutritional, medicinal, and economic value. Although it is commonly referred to as a “nut,” tigernut is actually a small underground tuber that is rich in dietary fiber, healthy fats, and essential minerals. It is cultivated primarily in tropical and subtropical regions such as West Africa, with Nigeria being one of the major producers. Traditionally consumed as a snack, beverage, or processed into oil and flour, tigernut is now being promoted for its potential in combating malnutrition and enhancing food security (Abdulrahman et al., 2021). The resurgence of interest in tigernut production is also driven by the global shift toward plant-based diets and sustainable agriculture.
The importance of tigernut in agriculture lies not only in its edibility but also in its adaptability to different soil types and climatic conditions. Tigernut grows well in sandy loam soils with moderate irrigation and minimal input requirements, making it an ideal crop for smallholder farmers in semi-arid regions (Salami & Ibrahim, 2022). Its drought-resistant nature provides an advantage in areas affected by climate change, where erratic rainfall limits the production of other crops. Moreover, tigernut does not require complex farming equipment, making it accessible to rural farmers with limited resources. This suitability positions tigernut as a potential income-generating crop with low investment costs (Okonkwo et al., 2023).
Despite its resilience and economic value, tigernut remains underutilized in many parts of Africa due to a lack of awareness, improved varieties, and modern cultivation practices. Farmers often rely on traditional planting methods, which limit yield and make large-scale production difficult. Poor access to quality planting materials, fertilizers, and extension services further restricts productivity (Oladapo & Adeoye, 2020). In addition, post-harvest handling issues such as inefficient drying, pest infestation, and inadequate storage facilities contribute to substantial losses. These challenges have hindered the expansion of tigernut production, despite its significant potential for commercialization and export.
Tigernut is widely recognized for its health benefits, which include aiding digestion, regulating blood sugar levels, and serving as a natural source of antioxidants. Studies have shown that tigernut milk, often consumed as a dairy alternative, is rich in vitamin E, calcium, and unsaturated fats that contribute to cardiovascular health (Umar et al., 2021). The gluten-free nature of tigernut flour also makes it suitable for individuals with celiac disease or gluten intolerance. As consumers increasingly seek functional foods and natural health products, the demand for tigernut-based products continues to rise in both local and international markets. This trend presents a significant opportunity for farmers and entrepreneurs to invest in tigernut production and value addition.
The global market for tigernut is expanding rapidly, with increasing interest in Europe, Asia, and North America, where tigernut flour and milk are marketed as superfoods. Nigeria has the comparative advantage to become a major exporter due to its favorable climate and existing production base (Adedokun & Sulaimon, 2021). However, the country needs to improve its processing technology, product standardization, and supply chain efficiency to meet international quality standards. Government policies that support training, mechanization, and agro-industrial development can enhance tigernut competitiveness in the global market. Strengthening farmer cooperatives and access to credit will also play a key role in scaling up production.
Modern innovations in tigernut production focus on improved agronomic practices, irrigation technologies, pest and disease control, and breeding programs for high-yield varieties. Research institutions are increasingly investing in the development of tigernut strains with better oil content, faster maturity, and resistance to soil-borne pathogens (Nwachukwu et al., 2022). Mechanized harvesting, though still limited, can reduce labor costs and post-harvest losses. Furthermore, integration with digital platforms for farm management and market access is beginning to revolutionize how tigernut farming is practiced in parts of Africa. Embracing these innovations can enhance both productivity and profitability.
In terms of processing, tigernut can be transformed into various products including milk, flour, oil, cake, and snacks. Value addition increases shelf life and enhances the economic returns of the crop. Small and medium-scale enterprises (SMEs) are emerging in Nigeria to tap into the growing demand for tigernut products (Babalola & Kolawole, 2023). These enterprises face challenges such as insufficient infrastructure, inconsistent raw material supply, and limited packaging standards. Nevertheless, with the right investment and policy support, tigernut processing holds great promise for job creation, especially among youth and women in rural communities.
Tigernut production is a promising agricultural venture with multifaceted benefits ranging from food security and health promotion to income generation and export potential. Although current production is mostly small-scale and traditional, there is a growing push toward modernization and commercial exploitation. Addressing constraints such as poor extension services, lack of research funding, and inadequate market linkages will be crucial to unlocking the full potential of tigernut farming. As the world shifts toward sustainable, health-conscious food systems, tigernut stands out as a crop of the future for Nigeria and beyond.
[bookmark: _Toc203055659]1.1 Literature Review
Tigernut (Cyperus esculentus) is known for its adaptability to various environmental and soil conditions, particularly thriving in sandy loam soils with moderate fertility. Salami and Ibrahim (2022) observed that the plant performs best in well-drained soils under warm conditions, requiring minimal fertilizer and irrigation input. This makes it highly suitable for farmers in drought-prone regions who seek low-input, resilient crops. Its short growing period and tolerance to pests and diseases further enhance its appeal for smallholder farmers. The ease of cultivation has been a key driver in the gradual expansion of tigernut production across several Nigerian states, particularly in the north.
Tigernut offers numerous health benefits owing to its dense nutritional profile. Studies have reported high concentrations of dietary fiber, unsaturated fats, and essential minerals such as calcium, magnesium, and potassium (Abdulrahman et al., 2021). These nutrients contribute to several physiological functions, including cardiovascular health and digestive support. Additionally, tigernut is naturally gluten-free, making it ideal for individuals with celiac disease or gluten sensitivity. The milk derived from tigernut serves as a plant-based alternative to dairy, particularly for lactose-intolerant individuals. Its antioxidant and anti-diabetic properties also contribute to its growing reputation as a functional food crop.
The global and local demand for tigernut-based products has seen a sharp rise, driven by consumer interest in health-conscious and plant-based diets. Adedokun and Sulaimon (2021) report that tigernut flour and milk are in high demand in markets across Europe and North America. Nigeria, being one of the largest producers of tigernut, holds a significant comparative advantage for both domestic supply and international export. Despite this opportunity, several barriers such as lack of standard processing practices, low market access, and poor quality control limit the commercial success of Nigerian producers. Expanding this market would require interventions in capacity building, certification, and better marketing infrastructure.
While tigernut has promising prospects, its production is still hindered by various challenges. Farmers often depend on traditional practices, resulting in suboptimal yields. Oladapo and Adeoye (2020) highlighted issues such as inadequate access to high-yielding varieties, pest infestations, and poor extension services. Furthermore, post-harvest losses remain a major issue due to inefficient drying methods, insect attack during storage, and lack of modern preservation technologies. These constraints have limited the scale and profitability of tigernut farming. A shift toward mechanization, training, and improved input availability would significantly enhance productivity and output quality.
Value addition plays a critical role in enhancing the profitability of tigernut. It can be transformed into several consumer products, including milk, flour, snacks, and oil, offering opportunities for small- and medium-scale businesses. Babalola and Kolawole (2023) found that local entrepreneurs are increasingly engaging in tigernut processing for urban markets, although they often face obstacles such as limited access to processing equipment, packaging materials, and hygiene facilities. Despite these constraints, the sector holds substantial potential for employment generation and income diversification, especially among women and youth in rural communities. Encouraging innovation and investment in the value chain is essential for sustaining this growth.
Research and development initiatives are now focusing on enhancing tigernut’s genetic potential and production efficiency. Nwachukwu et al. (2022) noted the growing interest in breeding programs to develop disease-resistant, early-maturing, and nutritionally superior varieties. Agricultural institutes and universities are collaborating to introduce mechanized planting and harvesting systems, as well as sustainable irrigation methods. Additionally, the use of digital tools and mobile applications is being piloted to support farmer education and market linkage. These innovations, if scaled up, could revolutionize tigernut farming in Nigeria and transform it from a traditionally marginalized crop into a commercially viable agricultural commodity.
[bookmark: _Toc203055660]1.2 Statement of Problem 
· Despite the nutritional and economic potential of tigernut, its production remains largely underexploited due to traditional farming methods, limited access to improved planting materials, and inadequate extension services, leading to low yield and reduced farmer income.
· The lack of modern processing technologies, poor storage facilities, and insufficient market linkages has hindered the development of the tigernut value chain, resulting in high post-harvest losses and limited commercialization of tigernut-based products.
[bookmark: _Toc203055661]1.3 Aim
To assess and improve tigernut production by examining current cultivation practices, identifying major challenges faced by farmers, and exploring strategies for enhancing yield, processing, and market accessibility for sustainable agricultural and economic development.
[bookmark: _Toc203055662]1.4 Objectives
· To examine the current farming practices and agronomic conditions influencing tigernut cultivation in the study area.
·  To identify the major challenges affecting the production, processing, and marketing of tigernut.
· To propose practical strategies and innovations for improving tigernut yield, post-harvest handling, and value addition.


[bookmark: _Toc203055663]CHAPTER TWO
[bookmark: _Toc203055664]2.0 MATERIALS AND METHODS
[bookmark: _Toc203055665]2.1 Materials Used
The key ingredients used in the production of tigernut drink included tigernuts (Cyperus esculentus), dates, coconut, and ginger. These were selected for their nutritional value, natural sweetness, and flavor-enhancing properties. The equipment and utensils used included a grinding machine, clean water, a large bowl, sieves, a clean muslin cloth for filtration, and storage containers. All ingredients were sourced fresh from a local market to ensure high quality and safety.
[bookmark: _Toc203055666]2.2 Sterilization of Materials
Before starting the production process, all equipment and utensils such as bowls, sieves, and storage containers were thoroughly washed with detergent and rinsed with clean water. They were then sterilized using hot water to eliminate any microbial contaminants that could affect the quality or safety of the final product.
[bookmark: _Toc203055667]2.3 Personal Hygiene
Proper personal hygiene was strictly maintained throughout the tigernut production process. Hands were washed thoroughly with soap and clean water before and after handling materials. Clean aprons and head covers were worn to avoid hair or foreign particles from contaminating the ingredients. Fingernails were kept short and clean, and any open wounds were properly covered.
[bookmark: _Toc203055668]2.4 Material Hygiene
All raw materials were thoroughly washed before use. The tigernuts were rinsed multiple times to remove sand and dirt. Dates were soaked overnight in clean water to soften them and ease removal of the seed, after which the shaft (flesh) was retained for blending. The coconut was deshelled, grated, and rinsed, while the ginger was washed and peeled to remove the outer skin and reduce microbial load.
[bookmark: _Toc203055669]2.5 Procedure for Tigernut Production
The soaked dates were de-seeded, and the soft fleshy shaft was retained. The tigernuts, fresh coconut pieces, ginger, and the date shaft were then combined and ground using a grinding machine with the addition of clean water to facilitate smooth blending. After grinding, the mixture was transferred into a muslin cloth and sieved to separate the liquid from the fibrous shaft. The extracted tigernut milk was collected in a clean bowl. The date extract (serum) obtained from the soaking process was then added to the sieved tigernut milk to enhance sweetness and flavor. The mixture was allowed to settle for a few minutes before being poured into clean containers.

[bookmark: _Toc203055670]2.6 Storage and Preservation
The freshly prepared tigernut drink was stored in clean, airtight bottles and refrigerated to preserve its freshness. Since the drink contains no chemical preservatives, refrigeration helps to slow microbial growth and extend shelf life. It is recommended to consume the drink within 2–3 days to ensure safety and nutritional quality.
[bookmark: _Toc203055671]2.7 Safety and Quality Control Measures
Throughout the preparation process, care was taken to ensure that all materials used were of high quality and free from spoilage. Water used for blending and rinsing was clean and safe for food processing. All surfaces and equipment were regularly sanitized to avoid cross-contamination. The entire process was conducted in a clean and controlled environment to ensure the safety, hygiene, and quality of the final tigernut drink.



[bookmark: _Toc203055672]CHAPTER THREE
[bookmark: _Toc203055673]3.1 Quantity of Ingredients Used in Tigernut Drink Production
[bookmark: _Toc203055674]Table 1: Quantity of Ingredients Used in Tigernut Drink Production
	Ingredient
	Quantity Used
	State/Form

	Tigernuts
	500 g
	Washed, whole

	Dates
	200 g
	Soaked overnight

	Coconut
	1 medium
	Grated and washed

	Ginger
	50 g
	Peeled and washed

	Water
	1500 ml
	Clean, for blending



[bookmark: _Toc203055675]3.2 Yield After Sieving and Filtration
[bookmark: _Toc203055676]Table 2: Yield After Sieving and Filtration
	Batch No.
	Volume of Mixture (ml)
	Volume Extracted (ml)
	Fiber Waste (g)

	1
	1500
	1100
	350

	2
	1400
	1050
	320

	Average
	—
	1075
	335





[bookmark: _Toc203055677]3.3 Sensory Evaluation of Tigernut Drink
[bookmark: _Toc203055678]Table 3: Sensory Evaluation of Tigernut Drink
	Attribute
	Excellent (%)
	Good (%)
	Fair (%)
	Poor (%)

	Taste
	60
	30
	10
	0

	Aroma
	55
	35
	10
	0

	Texture
	50
	40
	10
	0

	Overall Acceptability
	65
	25
	10
	0



[bookmark: _Toc203055679]3.4 : Shelf Life Observation Under Refrigeration
[bookmark: _Toc203055680]Table 4: Shelf Life Observation Under Refrigeration
	Day
	Physical Appearance
	Odour
	pH Value
	Inference

	1
	Clear, no sediment
	Fresh, natural
	6.7
	Acceptable

	2
	Slight sedimentation
	Slightly sour
	6.3
	Still consumable

	3
	Increased sediment
	Sour
	5.9
	Beginning spoilage

	4
	Cloudy, off-odour
	Strong sour
	5.4
	Spoiled





[bookmark: _Toc203055681]CHAPTER FOUR
[bookmark: _Toc203055682]4.0 DISCUSSION AND CONCLUSION
[bookmark: _Toc203055683]4.1 DISCUSSION
The ingredients used in the production of tigernut drink, as shown in Table 1, were carefully selected based on their nutritional contribution and flavor-enhancing properties. A total of 500 g of cleaned tigernuts served as the primary base due to their high carbohydrate and fiber content, while 200 g of soaked dates were incorporated for natural sweetness and richness in antioxidants. The addition of grated coconut and peeled ginger not only improved the taste and aroma but also added nutritional value, including healthy fats and anti-inflammatory compounds respectively. This formulation aligns with findings by Olatunde et al. (2020), who highlighted the synergistic effect of natural additives like dates and coconut in enhancing the sensory and nutritional profile of plant-based drinks.
The extraction process produced a significant yield, with Batch 1 yielding 1100 ml and Batch 2 yielding 1050 ml of drink from an initial mixture of 1500 ml and 1400 ml respectively. The average extract volume was 1075 ml, while the fiber waste averaged 335 g (Table 2). This result indicates an efficient extraction and filtration process, suggesting that proper soaking and grinding improve extractability. According to Ayoade and Ganiyu (2020), pre-soaking dates and using fresh coconut significantly improve the extract yield of tigernut drinks by softening the materials and aiding smoother blending.
The sensory evaluation results (Table 3) revealed high consumer acceptability, with 60% of panelists rating the taste as excellent and 65% endorsing overall acceptability. This is supported by the study of Ibrahim and Musa (2020), who reported that consumers showed a strong preference for tigernut drinks flavored with natural additives like dates and ginger due to their pleasant taste and aroma. Additionally, 50% of respondents found the texture excellent, likely due to effective sieving and proper blending, which reduced grittiness—a common issue in traditional tigernut processing.
Shelf life analysis under refrigeration (Table 4) showed that the tigernut drink remained acceptable for consumption up to Day 2, with only slight sedimentation and mildly sour odor. By Day 3, spoilage signs such as increased sediment and sourness became apparent, and by Day 4, the drink exhibited a cloudy appearance, strong sour odor, and a drop in pH to 5.4, indicating spoilage. These findings are consistent with the report by Akpata and Folake (2020), who observed that natural, unpreserved tigernut beverages typically have a shelf life of 2–3 days under refrigeration, beyond which microbial fermentation leads to quality degradation.

[bookmark: _Toc203055684]4.2 Conclusion
The production of tigernut drink using a blend of tigernuts, dates, coconut, and ginger proved effective in yielding a nutritious and sensory-acceptable beverage. The quantity of ingredients used, along with proper soaking and blending techniques, resulted in a high extraction yield with minimal fiber waste. Sensory evaluation showed that the drink was well-accepted in terms of taste, aroma, texture, and overall quality. However, shelf life analysis indicated that the product is best consumed within two days under refrigeration, as spoilage signs begin to emerge by the third day due to lack of preservatives. These findings are consistent with past studies and highlight the importance of hygiene, processing techniques, and storage conditions in preserving product quality.
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