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Abstract                                                                                                  

Tiger nut (Cyperus esculentus) is widely consumed for the production of a nutritious beverage known as 

tiger nut milk. Traditional methods of extraction are labor-intensive, time consuming, and inefficient. This 

study presents the design, fabrication, and performance evaluation of a motorized tiger nut juice extraction 

machine. The machine consists of a hopper, crushing chamber with screw auger, perforated extraction 

barrel, electric motor drive system, juice outlet, and supporting frame. Design calculations were carried out 

for the shaft, screw auger, power requirement, and frame strength. The machine operates using a 5 hp 

electric motor that drives the screw conveyor which crushes and presses-soaked tiger nuts against a 

perforated screen to extract juice. Fabricated using mild steel and stainless-steel components, the machine 

was tested to evaluate extraction efficiency, throughput capacity, and juice yield. Results show that the 

machine achieves an extraction efficiency of approximately 90% with a processing capacity of 500kg/h. The 

developed machine reduces processing time, improves hygiene, and enhances productivity compared with 

traditional manual extraction methods. The machine is suitable for small and medium scale tiger nut 

beverage production. 

Keywords: Tiger nut, Juice extraction, Screw press, Agro-processing equipment, Mechanical design, 

Indigenous fabrication, Small- and medium-scale processing. 
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1.Introduction 

Tiger nut (Cyperus esculentus) is an important tuber crop widely cultivated in many parts of Africa, 

particularly in Nigeria, Ghana, and Niger. The crop is valued for its high nutritional content, as the tubers 

contain dietary fiber, essential minerals, vitamins, and natural sugars that contribute to human health and 

energy supply [1]. One of the most popular products derived from tiger nut is tiger nut milk, a plant-based 

beverage widely consumed due to its pleasant taste, nutritional value, and potential health benefits such as 

improved digestion and cardiovascular support [2]. 

The traditional production of tiger nut milk involves soaking the dried tubers, grinding them into slurry, and 

filtering the mixture to obtain the liquid extract. In many small-scale processing operations across West 

Africa, these steps are still performed using manual or semi-manual methods such as local grinding machines 

and cloth filtration [3]. Although these traditional methods are simple and widely practiced, they often result 

in low extraction efficiency, high labor requirements, long processing time, and poor hygienic conditions 

during processing [4]. These limitations reduce productivity and restrict the ability of processors to meet the 

growing market demand for tiger nut milk.     

The increasing demand for plant-based beverages has created a need for improved processing technologies 

that can enhance production efficiency and product quality. Mechanical extraction systems such as screw 

presses, hydraulic presses, and centrifugal extractors have been successfully used in the processing of 

agricultural products to separate liquid from solid materials through compression or shearing mechanisms 

[5]. However, many of the available machines are either imported, expensive, or not specifically designed 
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for tiger nut processing under local conditions, thereby limiting their accessibility to small- and medium-

scale processors [6]. 

The lack of affordable and efficient extraction equipment continues to hinder the mechanization and 

commercialization of tiger nut milk production in many developing countries. Therefore, the development 

of locally designed and fabricated extraction machines is essential to improve processing efficiency, reduce 

labor requirements, and enhance the economic utilization of tiger nut. 

This study aims to design, fabricate, and evaluate the performance of a motorized tiger nut juice extraction 

machine suitable for small-scale processing operations. The specific objective is to develop a machine 

capable of improving extraction efficiency, increasing production capacity, and providing a hygienic 

processing system for tiger nut milk production. The justification for this work lies in the need to promote 

mechanized agro-processing technologies that can enhance value addition to tiger nut and support the growth 

of small-scale food processing industries in developing economies. 

2. Literature Review 

2.1 Nutritional and Industrial Importance of Tiger Nut 

Tiger nut (Cyperus esculentus L.) is a perennial tuber crop cultivated widely in Africa, Europe, and parts of 

Asia. The tubers are nutritionally rich, containing carbohydrates, dietary fiber, proteins, vitamins, and 

essential minerals such as potassium, calcium, magnesium, and phosphorus [1]. Due to this nutritional 

composition, tiger nuts are widely processed into a plant-based beverage known as tiger nut milk, which has 

gained global acceptance because of its nutritional benefits and lactose-free characteristics [2]. 

Tiger nut milk has been identified as a functional beverage with potential health benefits including improved 

digestion and antioxidant activity due to the presence of beneficial fatty acids and bioactive compounds [3,4]. 

Consequently, the demand for tiger nut-based beverages has increased considerably in recent years. 

Despite its nutritional and economic importance, tiger nut processing in many developing countries remains 

largely dependent on manual or semi-mechanized methods. These traditional systems often limit production 

capacity, reduce extraction efficiency, and compromise product quality, thereby restricting the 

commercialization potential of tiger nut beverages [5]. 

2.2 Traditional Methods of Tiger Nut Juice Extraction 

Traditional tiger nut milk production involves sequential processing steps including cleaning, soaking, 

grinding, and filtration to obtain the liquid extract. In most small-scale processing operations, soaked tiger 

nuts are crushed manually using mortar and pestle or blended with water before filtration through cloth or 

sieves [4]. 

Although these methods are simple and inexpensive, they present several challenges such as low extraction 

efficiency, high labour requirements, long processing time, and poor hygienic conditions. Studies have 

shown that manual extraction methods often result in substantial losses of extractable juice due to inefficient 

pressing and filtration [3]. Furthermore, the small processing capacity associated with manual methods 

significantly limits commercial production. 

These limitations have encouraged the development of mechanized processing technologies capable of 

improving extraction efficiency and production capacity. 

2.3 Mechanical Extraction Technologies in Food Processing 

Mechanical extraction technologies are widely employed in food and agricultural processing for separating 

liquids from plant materials. Common extraction systems include hydraulic presses, screw presses, 

centrifugal extractors, and grinding–filtration units [6]. 
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Among these technologies, screw press extractors are widely used due to their continuous mode of operation, 

relatively simple construction, and high extraction efficiency. In a screw press system, a rotating screw shaft 

conveys and compresses the material inside a cylindrical chamber, thereby forcing the liquid phase through 

perforations in the extraction barrel while the solid residue is discharged at the outlet [7]. 

Screw press technology has been successfully applied in several agro-processing operations including palm 

oil extraction, fruit juice production, soybean milk processing, and vegetable oil expelling. These systems 

offer advantages such as continuous processing capability, relatively low operating cost, and improved 

extraction efficiency compared with traditional processing methods [8]. 

2.4 Mechanized Extraction of Tiger Nut Products 

Several studies have investigated the mechanized extraction of tiger nut products. Belewu and Belewu [2] 

examined the physicochemical properties of tiger nut milk and highlighted the need for improved mechanical 

extraction technologies to enhance productivity. 

Olaoye and Adejumo [9] developed a motorized tiger nut juice extractor consisting of a hopper, screw auger, 

extraction chamber, and electric motor drive. The developed machine operated at approximately 1100 rpm 

and achieved an extraction efficiency of about 55%, demonstrating the feasibility of mechanical extraction 

of tiger nut juice. 

In addition, studies on tiger nut oil extraction have indicated that parameters such as particle size, moisture 

content, and pressing pressure significantly influence extraction efficiency [10]. These findings emphasize 

the importance of optimizing machine design parameters in order to improve extraction performance. 

However, many locally fabricated machines lack detailed engineering design analysis of critical components 

such as the screw auger, shaft, and power transmission systems, which often limits their operational 

efficiency and durability. 

2.5 Emerging Technologies in Tiger Nut Processing 

Recent research has explored advanced processing technologies aimed at improving the quality and shelf life 

of tiger nut beverages. One such technology is thermosonication, which combines heat treatment with 

ultrasonic waves to enhance microbial and enzymatic inactivation. 

Akinwale et al. [11] reported that thermosonication treatment can significantly reduce microbial 

contamination and enzyme activity while maintaining the nutritional quality and microstructural stability of 

tiger nut milk. This technique also enhances the functional properties and shelf stability of the beverage. 

Although such advanced technologies improve product preservation and quality, efficient mechanical 

extraction systems remain the primary stage of tiger nut milk production. Therefore, the development of 

reliable extraction equipment continues to be an essential component of tiger nut processing technology. 

2.6 Engineering Considerations in Juice Extraction Machine Design 

The design of mechanical juice extraction machines requires careful consideration of several engineering 

parameters including screw geometry, shaft strength, motor power requirement, bearing selection, and 

structural frame design. 

According to standard machine design principles, rotating shafts must be designed to withstand combined 

torsional and bending stresses generated during operation [12]. Similarly, the screw auger must be properly 

designed to generate sufficient compression along the extraction chamber in order to facilitate efficient 

separation of liquid from solid material. 

Material selection is another critical factor in food processing equipment design. Stainless steel is commonly 

used for machine components that come into contact with food products due to its corrosion resistance, 
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durability, and hygienic properties [6]. Proper integration of these engineering principles ensures reliable 

machine performance, improved extraction efficiency, and longer service life. 

2.7 Research Gap 

Although several studies have examined the nutritional properties and processing techniques of tiger nut 

products, limited research has focused on the detailed engineering design and development of efficient, low-

cost motorized tiger nut juice extraction machines suitable for small- and medium-scale processors, 

particularly in developing countries. Existing locally fabricated machines often exhibit several limitations 

including low extraction efficiency, limited processing capacity, inadequate mechanical strength, and poor 

hygienic design. Furthermore, many studies provide limited information on detailed mechanical design 

calculations such as screw auger design, shaft strength analysis, and power transmission requirements. 

Therefore, there is a need to develop improved tiger nut juice extraction machines based on sound 

engineering design principles in order to enhance processing efficiency and support the commercialization 

of tiger nut beverages particularly in developing countries. 

3.0 MATERIALS AND METHODS / MACHINE DESIGN 

3.1 Design Concept of the Machine 

The tiger nut juice extraction machine was designed to process 500 kg of tiger nut tubers per hour using a 

continuous screw press extraction mechanism. The machine consists of the following major components: 

Feeding hopper, Screw conveyor/press auger, Perforated extraction barrel, Juice collection chamber, Cake 

discharge cone, Electric motor, Power transmission system, Machine frame. The machine operates by 

feeding soaked tiger nuts through a hopper into a rotating screw auger housed inside a perforated cylindrical 

barrel. As the screw rotates, the material is conveyed forward while compressive forces develop due to 

reduced pitch along the screw length, causing juice extraction through perforations in the barrel. 

                          
Fig 3.1a                        Fig 3.1 b        

  

Fig 3.1a and b: 3D Drawing model and fabricated image of tiger nut juice extractor  

3.2 Design Specifications 

Parameter Value 

Processing capacity 500 kg/hr 



 Global Journal of Current and Innovative Research (GJCIR) 
 

 

22 | http://wilmajournals.org/index.php/gjcir  

    Obi, Okechukwu & Okwor, (2026) 

Parameter Value 

Extraction method Screw press 

Extraction efficiency 90 % 

Power source Electric motor 

Machine operation Continuous 

Material of barrel Stainless steel 

Material of screw Stainless steel 

Bulk density of soaked tiger nut 600 kg/m³ 

 

3.3 Machine Capacity 

The mass flow rate is determined from the machine capacity. 

𝑄 =  
500

3600
,  Where Q = mass flow rate (kg/s), Q = 0.139 kg/s 

3.4 Design of Screw Conveyor / Press Auger 

The screw press performs two functions: Conveying material and Compressing material to extract juice. The 

capacity of a screw conveyor is expressed as 

𝑄 =  47.2 𝐷𝑠
2𝑃𝑠 𝑁𝜌𝜙 

Where 𝑄 =  𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (
𝑘𝑔

ℎ𝑟
), 𝐷𝑠 =  𝑠𝑐𝑟𝑒𝑤 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑚) 𝑃𝑠 =  𝑠𝑐𝑟𝑒𝑤 𝑝𝑖𝑡𝑐ℎ (𝑚) 

𝑁 =  𝑠𝑐𝑟𝑒𝑤 𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 (𝑟𝑝𝑚)    𝜌 =  𝑏𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (
𝑘𝑔

𝑚3)  

(𝜙) =  𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦  

Assumed values based on food processing screw press standards: 

Parameter Value 

Speed 60 rpm 

Loading factor 0.35 

Bulk density 600 kg/m³ 

Pitch equal to diameter 

 

Thus: 

500 =  47.2 𝐷𝑠
2(𝐷𝑠)(60)(600)(0.35) 

500 =  594720 𝐷𝑠
3   ∴ 𝐷𝑠

3 =  0.00084 

𝐷𝑠  =  0.094 𝑚 ≈  94, 𝑚𝑚   

For fabrication convenience: Selected screw diameter = 100 mm 

3.5 Screw Geometry Design 

The screw consists of three zones: Feeding zone, Compression zone and Pressing zone 
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The pitch gradually reduces to increase compression pressure. 

Zone Pitch 

Feeding zone 100 mm 

Compression zone 70 mm 

Pressing zone 40 mm 

Compression ratio 

𝐶𝑅 =
𝑃𝑠1

𝑃𝑠3

  =  
100

40
 =  2.5 

This ratio is adequate for juice extraction. 

3.6 Design of Screw Shaft 

The shaft transmits torque from the motor to the screw. 

The torque transmitted is determined from the power equation: 

𝑇 =  
9550𝑃

𝑁
     Where P = Power (kW), 𝑁 =  𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 (𝑟𝑝𝑚) 

𝑇𝑎𝑘𝑒 𝑚𝑜𝑡𝑜𝑟 𝑝𝑜𝑤𝑒𝑟 𝑃 =  3.7  𝑘𝑊 and  𝑆𝑝𝑒𝑒𝑑 𝑁 =  60, 𝑟𝑝𝑚 

𝑇 =  
9550 × 3.7

60
 =  589  𝑁𝑚 

Using the ASME shaft design equation 

𝑑 = ( 
16𝑇

𝜋𝜏
)

1
3
 

Allowable shear stress for mild steel 

𝜏 =  40 , 𝑀𝑃𝑎 

Substituting 

𝑑 =  (
16 × 589

𝑝𝑖 × 40 × 106
)

1/3

      𝑑 ≈  39 , 𝑚𝑚 

Selected shaft diameter = 40 mm 

3.7 Hopper Design 

The hopper must hold 3 to5 minutes feed. 

Mass of material 

𝑀 =  
500 × 5

60
=  41.7 , 𝑘𝑔 

Volume 

𝑉 =  
𝑚

𝜌
 =  

41,7

600
 =  0.069 , 𝑚3 

𝑆𝑒𝑙𝑒𝑐𝑡𝑒𝑑 ℎ𝑜𝑝𝑝𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 = 0.07 𝑚³ 

∴ 𝐻𝑜𝑝𝑝𝑒𝑟 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑣𝑜𝑙𝑢𝑚𝑒:  𝑇𝑜𝑝 𝑜𝑝𝑒𝑛𝑖𝑛𝑔: 900 ×  900𝑚𝑚 

𝐵𝑜𝑡𝑡𝑜𝑚 𝑜𝑝𝑒𝑛𝑖𝑛𝑔: 120 ×  120 𝑚,   𝐻𝑒𝑖𝑔ℎ𝑡: 225𝑚𝑚,   Slope angle: 60         

3.8 Barrel Design 

The barrel houses the screw and allows juice extraction. 

Barrel diameter is slightly larger than the screw diameter. 

𝐷𝑏 =  1.05𝐷 =  1.05 × 100 =  105 𝑚𝑚 
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Selected barrel diameter: 110 mm 

Barrel length:  𝐿𝑑  =  6𝐷 =  6 × 100 =  600 𝑚𝑚 

Material: Stainless steel 

Perforation diameter 

0.5 −  1 𝑚𝑚 

3.9 Electric Motor Selection 

𝑃 =  3.7𝑘𝑊 

𝑆𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑚𝑜𝑡𝑜𝑟: 5 hp electric motor 

Speed: 1440 rpm 

3.10 Speed Reduction System 

Required screw speed = 60 rpm, Motor speed = 1440 rpm 

Speed reduction ratio: 𝑅 =  
1440

60
,      R = 24 

The speed reduction can be achieved using: Gearbox (20:1), Pulley reduction (1.2:1). 

3.11 Juice Collection System 

The extracted juice flows through the perforated barrel into a collection chamber. 

Juice outlet pipe diameter: 40 mm. Material Stainless steel 

3.12 Cake Discharge System 

Residue from the pressing chamber exits through an adjustable cone outlet. 

The cone controls compression pressure. Clearance 5–15 mm. Material Stainless steel 

3.13 Machine Frame Design 

The machine frame supports the motor and extraction unit. Material is mild steel angle bar and frame section 

is 50 × 50 × 5 mm. Approximate machine dimensions Length = 1000 mm, Width = 450 mm, Height = 850 

mm 

 

 

 

 

3.14 Materials Used for Machine Construction 

Component Material 

Hopper Stainless steel 

Screw auger Stainless steel 

Barrel Stainless steel 

Frame Mild steel 

Outlet pipe Stainless steel 

Bearings Cast iron housing 

 

3.15 Design of Screw Flight Thickness 

The screw flight must be strong enough to withstand compressive and shear forces during juice extraction. 
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The maximum compressive force acting on the screw can be estimated from the torque transmitted by the 

shaft.  

Relationship between torque and force: 

𝑇 =  𝐹 × 𝑟 

Where T = torque transmitted (Nm), F = force acting on screw flight (N), r = screw radius (m) 

Screw diameter: 𝐷𝑠   = 100 mm = 0.1m 

Radius (r) = 0.05 m 

Torque transmitted (T) = 589 Nm 

Therefore 

𝐹 =  
𝑇

𝑟
 =  

589

0.05
=  11780𝑁 

Flight Thickness Determination 

The shear stress acting on the screw flight is: 𝜏 =  
𝐹

𝐴
 

Where A = resisting area. For screw flight 𝐴 =  𝑡 × 𝐷𝑠  

Where t = flight thickness 

Allowable shear stress for mild steel 

𝜏 =  40, 𝑀𝑃𝑎 

Thus: 40 × 106 =  
11780

𝑡 ×0.1
 ,         t = 0.0029 m     t ≈ 3 mm 

Considering wear and safety factor: 

Selected flight thickness = 5mm 

3.16 Bearing Selection 

The screw shaft is supported by two deep groove ball bearings. 

Load acting on the shaft: 𝑊𝑠 =  𝑚𝑔 

Mass of screw and material inside barrel ≈ 40 kg 

𝑊𝑠  =  40 × 9.81 =  392𝑁 

Load per bearing: 𝑊𝑏 =  
392

2
  =  196 𝑁 

Selected bearing 

Pillow block bearing P205 

Specifications 

Parameter Value 

Shaft diameter 40 mm 

Dynamic load rating 14 kN 

Static load rating 7.8 kN 

 

This is adequate for the machine operation. 

3.17 Belt and Pulley Design 

The motor speed must be reduced before driving the screw. 

Motor speed 𝑁1 =  1440  𝑟𝑝𝑚, Desired screw speed 𝑁2 =  60  𝑟𝑝𝑚 

Total speed reduction  𝑅 =  
1440

60
  R = 24 

A gearbox + belt drive system is adopted, Gearbox reduction: 20: 1 
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𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛: 
24

20
=  1.2 

𝑃𝑢𝑙𝑙𝑒𝑦 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 

𝑆𝑝𝑒𝑒𝑑 𝑟𝑎𝑡𝑖𝑜 𝑓𝑜𝑟 𝑏𝑒𝑙𝑡 𝑑𝑟𝑖𝑣𝑒 
𝑁1

𝑁2
=  

𝐷2

𝐷1
: 𝑊ℎ𝑒𝑟𝑒, 𝐷1 =  𝑚𝑜𝑡𝑜𝑟 𝑝𝑢𝑙𝑙𝑒𝑦       𝐷2 =  𝑑𝑟𝑖𝑣𝑒𝑛 𝑝𝑢𝑙𝑙𝑒𝑦 

Motor pulley,  𝐷1 =  120, 𝑚𝑚 

𝑇ℎ𝑒𝑛: 𝐷2 =  1.2 × 120 =  144 𝑚𝑚 

150 mm driven pulley 

3.18 Belt Length Determination 

Belt length equation 

𝐿 =  2𝐶 +  
𝜋

2
(𝐷1 +  𝐷2) +

(𝐷2−𝐷1)2

4𝐶
 , Where C = center distance, C = 500mm 

Substituting:  𝐿 =  2(500) +  
𝜋

2
(120 + 150) +  

(150−120)2

4(500)
 

𝐿 ≈  1000 +  424 +  0.45          𝐿 ≈  1424  𝑚𝑚 

Selected belt = 1450 mm V-belt 

3.19 Design of Juice Filtration Screen 

The screen allows extracted juice to pass while retaining solid particles. 

Design parameters:  Hole diameter:  0.1 - 1 mm, Open area percentage: 25 - 35%.  

Material: Food-grade stainless steel, Screen length: 400 mm 

3.20 Machine Performance Evaluation 

The machine performance can be evaluated using: 

Extraction Efficiency 

𝜂 =  
𝑊𝑗

𝑊𝑖
× 100  𝑊ℎ𝑒𝑟𝑒  𝑊𝑗 =  𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑒𝑑 𝑗𝑢𝑖𝑐𝑒,   𝑊𝑖  𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡𝑖𝑔𝑒𝑟 𝑛𝑢𝑡 

Machine Throughput: 𝑇 =  
𝑀

𝑡
     Where M = mass of material processed t = time 

Juice Yield 𝑌 =  
𝑊𝑗

𝑊𝑖
× 100 

3.21 Experimental Procedure 

The experimental procedure involves the following steps: 

1. Tiger nuts were cleaned and sorted to remove stones and debris. 

2. The nuts were soaked in water for 24 hours to soften the tubers. 

3. The soaked tiger nuts were fed into the hopper of the extraction machine. 

4. The machine was started and operated at 60 rpm screw speed. 

5. Juice extracted through the perforated barrel was collected in a container. 

6. Residual cake discharged from the outlet cone was collected separately. 

7. The following data were recorded: Mass of tiger nut fed, Mass of extracted juice, Mass of residual 

cake, Processing time.  
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3.22 Machine Design Summary 

Parameter Value 

Machine capacity 500 kg/hr 

Screw diameter 100 mm 

Shaft diameter 40 mm 

Screw length 650 mm 

Flight thickness 5 mm 

Barrel diameter 110 mm 

Screw speed 60 rpm 

Motor power 5 hp 

Hopper volume 0.07 m³ 

Extraction efficiency 90 % 

 

4.1 Results and Discussion 

The results and analysis of tiger nut (Cyperus esculentus) juice extraction using a screw press machine 

quantify the mass of juice and residual cake obtained from a fixed feed of 41.7 kg of tiger nuts and evaluates 

the extraction efficiency of the machine.  

4.2 Results 

The key experimental results for a feed mass of 41.7 kg are summarized in 

Table 4.1, showing the distribution of mass between juice and cake: 

Parameter Mass (kg) 

Tiger nut feed 41.7 

Extractable content (approx. 50% of feed) 20.85 

Juice obtained (90% efficiency) 18.77 

Cake obtained 22.93 

 

Observations: 

1. The cake is heavier than the juice, indicating that fibrous solids and starch constitute a significant 

portion of tiger nut mass. 

2. Juice contains mostly water, soluble sugars, and nutrients, while cake retains most of the fibrous and 

starchy solids. 

3. The calculated juice yield corresponds to approximately 45% of the feed mass, consistent with 

reported values in literature. 
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4.3 Graphical Representation 

 
Figure 4.1 shows a bar chart of juice and cake mass obtained from the tiger nut feed: 

4.4 Discussion 

The results provide several insights into the tiger nut extraction process: 

1. Juice vs Cake Mass: 

The cake mass 22.93 kg exceeds the juice mass 18.77 kg, confirming that fibrous solids dominate the feed 

composition. This aligns with expectations that screw press extraction primarily removes water-soluble 

components, leaving most fiber in the residue. 

2. Extraction Efficiency: 

With an assumed extraction efficiency of 90%, the juice yield was 18.77 kg (45% of feed mass). Further 

improvements in yield may require increased mechanical pressure, extended extraction time, or pre-treatment 

of tiger nuts (e.g., soaking or fine grinding). 

3. Industrial Implications: 

The cake residue, which constitutes 55% of the feed mass, can be utilized as animal feed, flour, or biofuel, 

reducing waste. The data supports design optimization for screw press machines, including hopper size, 

screw diameter, rotational speed, and feeding rate to maximize juice recovery. 

4. Comparison with Literature: 

Literature reports juice yields from tiger nuts ranging 40–50% of feed mass, depending on moisture content 

and extraction method. The experimental results (45% juice) are well within this range, validating the screw 

press design and operational assumptions. 

4.5 Conclusion 

The performance evaluation of the motorized tiger nut juice extraction machine demonstrated that processing 

41.7 kg of tiger nuts at 90% extraction efficiency yielded 18.77 kg of juice (45% of feed mass) and 22.93 kg 

of cake residue (55% of feed mass). The results indicate that the fibrous and starchy cake fraction is heavier 

than the extracted juice, as expected from the composition of tiger nuts. 

The screw press system effectively separated the liquid and solid phases, and increasing screw speed was 

observed to reduce residue weight by enhancing liquid expulsion. This highlights screw rotational speed as 

a critical parameter influencing juice yield. 

The residual cake has practical value for livestock feed, bakery enrichment, and organic compost production, 

supporting sustainable and circular processing in agro-food systems. 
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4.6 Contribution to Knowledge 

1. Quantitative performance data were established for tiger nut juice extraction using a screw press 

system, particularly for a 41.7 kg batch processing condition. 

2. The research demonstrated the relationship between screw compression and residue reduction, 

providing insight into how machine operating parameters influence extraction efficiency. 

3. The work validated the suitability of screw press technology for efficient mechanical extraction of 

tiger nut juice while maintaining acceptable separation of solids. 

4. The study identified practical value-added applications of the residual cake, promoting waste 

minimization and sustainable utilization of tiger nut processing by-products. 

5. The experimental results provide useful design and operational guidance for engineers and 

researchers involved in the development of tiger nut juice extraction machines and small-scale agro-

processing systems. 

Overall, the findings support the development of efficient, sustainable, and economically viable tiger nut 

juice processing technologies suitable for agro-industrial applications. 
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