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Abstract 

After arecanuts (or betel nut) are harvested and dried, the processing of arecanut involves cracking 
the shell and separating the kernel seed from the shell. In this process, traditional machines required 
full nuts separation by hands or other machines. For this reason, this study developed a low-cost 
machine to husk and separate full nuts, broken nuts, and shells simultaneously. In addition, this 
study also aimed to decrease the number of broken nuts from husking by reduction the power of the 
husking motor. Once dry betel nuts were fed through the hopper into the spaces between concave 
sieves and ATV (All-Terrain Vehicle) wheels. The shells of betel nuts were peeled by the shearing 
force of the tire’s surfaces and the sieves before being consecutively passed through the separating 
hopper to sort out full nuts, broken nuts, and shells. The experimental results presented the testing 
performance of 500 betel nuts that can simultaneously husk and separate for 80.2% of full nuts, 13.8% 
of unhusked nuts, and 6% of broken nuts based on the optimum setting (20 psi of tire pressure, 20 
mm of the gap between the tires’ surface and the sieves, 442 rpm for husking tires, and 337 rpm for 
the separating system). 

Keywords: arecanut; dry betel nut; husking machine; separating machine 
 

1. Introduction 

Arecanut (Areca catechu) is an important commercial crop that is popularly known as betel nuts. 
People widely use it for chewing, medicinal purposes, and traditional cultural practices. These betel 
nuts need to be dried for a few weeks that are ready to husk and sort. Once betel nuts are completely 
dried, the kernel seeds are required to be peeled off from the shell and people must remove the shells 
by hands. These processes cost times and may cause injury to the hands. Therefore, the previous 
researches aimed to develop various kinds of husking machines to reduce the operation time and 
prevent injury to users.  

1.1. Related Work 

The most efficient research related to husking machines were described in this section to 
understand the various kinds of husking machines. Nalawade et al. [1] focused on developing the 
efficiency of a manually operated arecanut dehusker. The husking efficiency was 80-85% (650 to 700 
arecanuts per hour). Kiran et al. [2] also designed, developed, and tested a husking machine for three 
various sizes of arecanut. This prototype machine used a shearing blade mechanism to remove the 
husk. Their experimental results proved that a single blade provided higher peeling efficiency than a 
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double blade (two blades spaced with a sleeve). Jarimopas et al. [3] developed and tested a husking 
machine for dry betel nut. They designed and constructed a prototype using the principle of "tearing" 
the husk off with varying levels of friction applied to both sides of the betel nut through two sets of 
rubber wheels and curved sieves consecutively. However, the results of this study indicated that 
more than 15% of the nuts were either broken or remained unhusked. Madhusudhana et al. [4] also 
designed and developed an arecanut de-husking machine for three sizes of arecanut. This research 
also used a tire and blades for de-husking. The partially de-husked Arecanut moved to the systems 
of gears, which were meshed tightly to pull the husk downwards, and the nuts were conveyed 
forward. The mechanism of this machine was powered by a 1HP single-phase motor. They evaluated 
the performance of the machine for a speed of 460-540 rpm, a tire pressure of 20-25 psi, and a clearance 
of 10-13 mm. Their results showed the optimum settings as a wheel’s rotating speed of 560 rpm, a 
tire’s pressure of 20 psi, and a clearance of 13 mm. Ravindra et al. [5] evaluated the performances of 
three high-capacity green arecanut de-husking equipment. Their husking machine applied hook-
tooth cutting blades fixed in a cutting wheel to dehusk the shell. They implemented this technique 
for the two-belt model, the four-belt model, and the six-belt model. Bulan et al. [6] proposed a dry 
areca nut peeling machine combined with a fiber shredder. This machine tested various speeds of 
800 rpm, 1000 rpm, and 1200 rpm on the parameters of engine capacity, engine efficiency, and fuel 
consumption during the test. The experimental results of this study showed that the best rotational 
speed of the dry arecanut peeling machine combined with a fiber shredder was 1000 rpm. Darmein 
et al. [7] optimized the setting angle between the two cutter blades to improve the quality of the 
peeling results and increase the productivity of the machine. In addition, Sitorus et al. [8] and Ertina 
et al. [9] focused on design and development of cutting machines for fresh betel nuts. Tamrin et al. 
[10] proposed a prototype that can separate various sizes of palm seeds. The seeds had fallen into the 
clearance between two steel bars in the form of a line. The small seeds had fallen first. They evaluated 
their machine using 300 palm seeds, which included 100 large-size seeds, 100 medium-size seeds, 
and 100 small-size seeds. The results showed 29.5% of large size, 30.8% of small size, and 28.2% of 
small size. Kumar et al. [11] provided a comprehensive exploration of the evolving landscape of areca 
nut cutting machines, emphasizing technological advancements, market trends, and prospects in the 
future. Ajith et al. [12] designed a low-cost separating machine for arecanut based on size and color. 
The large arecanut was separated by passing it through the sieves, while the quality of the arecanut 
was sorted by a camera with color detection to distinguish the color of the arecanut’s surface  

1.2. Research Gaps and Contributions 

The previous part of this study described the related works for husking and separating 
machines. Partial researchers used blades or hook-tooth to peel the shells of betel nuts. However, 
such methods require frequent maintenance to maintain their effectiveness, as the shells may become 
stuck to the teeth or blades. For this reason, some researchers designed husking machines using 
rubber tires that used the principle of tearing the husk off with varying levels of friction applied to 
both sides of the betel nut. However, their results indicated high ratio of broken and unhusked nuts. 
Moreover, there were no researchers who designed the separating machine that can automatically 
separate the full nuts off the broken nuts, and shells. Therefore, this study designed and implemented 
a low-cost machine to husk and separate full nuts, broken nuts, and shells simultaneously for dry 
betel nut. In addition, this study can also decrease the number of broken nuts from husking. 

1.3. Outline of the Proposed Study  

We organize the remainder of this study as follows: Section 2 describes the proposed husking 
and separating machine for dry betel nuts. The experimental setup and results are provided in Section 
3. Finally, Section 4 summarized the discussion and conclusions. 
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2. Materials and Methods 

2.1. Dry Betel Nut Preparation  

First, the whole ripe betel nuts as shown in Figure 1a can be dried with the sunlight by laying 
them outdoors on solid ground or concrete for a few weeks. The betel nuts are not concerned about 
rain because after the nuts are wet and dry recursively, the shells of the nuts are decayed, which 
makes them easier to husk. Since there is a sound when the nuts (kernel) are shaken, that proves the 
nuts are completely dry as repe. Once the nuts and shells are completely dry as represented in Figure 
1b, the kernel nuts and shells are apart, which is expedient to be peeled as demonstrated in Figure 
1c. It means the betel nuts are ready for husking. 

  
(a) (b) 

 
(c) 

Figure 1. Configuration of betel nuts: (a) ripe betel nut; (b) dry betel nut; (c) inside of a dry betel nut consisting 
of a kernel nut and shell. 

2.2. Overview of the Proposed Machine Design 

In this study, we designed two systems, as illustrated in Figure 2 to husk and separate the nuts 
and shells simultaneously as follow: 1) the proposed husking system was used to tear the betel nuts’ 
shells, likely due to the structure of Jarimopas et al. [3]. However, we applied a 750-Watt AC motor 
connecting with two all-terrain vehicle (ATV) wheels and metal sieves to husk the betel nuts instead 
of a 2.2 kW motor with two rubber tires; 2) the separating system is used to separate full nuts from 
broken nuts and shells by using a low-speed DC motor connecting to cylindrical parts with full holes. 

As shown in Figure 2, once dry betel nuts are put into the hopper (Number 1), the betel nuts are 
consecutively conveyed to the narrow passage between metal sieves and ATV tires that makes the 
shells are peeled (Numbers 2 and 3). In this process, the tire’s pressure and speed of both wheels, 
including the clearance between the tires and the metal sieves, significantly affect the performance of 
the husking system. Once, the nuts and shells are peeled and conveyed to the center of the separating 
system (Number 4). In the proposed separating system, the full nuts and broken nuts are sorted out 
of the shells. The shells are consecutively led to the destination (Number 5). The operation of 
separating system was described thoroughly in the next subsection. Figures 3a and 3b demonstrate 
our low-cost husking and separating machine for dry betel nuts in front side and back side, 
respectively. 
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Figure 2. Operation of the proposed husking and separating machine. 

 
(a) 

 
(b) 

Figure 3. Structure of the proposed machine: (a) front side; (b) back side. 

2.3. Structure and Operation of the Proposed Separating System 

The previous section described that the former studies have not focused on simultaneous 
husking and separating processes. The proposed separating system illustrated in Figure 4 can 
separate the full nuts, broken nuts, and shells individually. As represented in Figure 4a: the frame of 
separating system consists of two layers: 1) the inner layer was a cylindrical frame (dimensions: 200 
mm diameter and 1200 mm length); 2) the outside layer was an octagon frame (dimensions: 300 mm 
width and height; 800 mm length). Both layers were concentric assembling and set the angle of 10 
degrees from the ground to conveyed the betel nuts to the destinations. The inner frame was used to 
separate both full nuts and broken nuts from shells by using 40 mm for 228 holes (12 rows x 19 holes) 
around the frame. While the outside frame was used to separate full nuts from broken nuts by using 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 November 2025 doi:10.20944/preprints202511.1020.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202511.1020.v1
http://creativecommons.org/licenses/by/4.0/


 5 of 10 

 

20 mm for 240 holes (16 rows x 15 holes) around the frame. A 250-Watt 24V DC-Motor with 337 rpm 
speed and 6.65 Nm torque was used to the powertrain of this system. As shown in Figure 4, once the 
betel nuts were husked, all of them were led into the separating machine (Number 1). The full nuts 
and broken nuts were sorted out of shells, and after that, the broken nuts, which were smaller size 
than full nuts, were dropped into the broken tray (Number 2). The full nuts were conveyed until the 
destination of the outside layer frame and dropped into the full nuts tray (Number 3), while the shells 
were led into the destination of the inner layer frame and fell onto the shells tray (Number 4). Our 
low-cost separating system was demonstrated in Figure 4b.   

 
(a) 

 
(b) 

Figure 4. The proposed separating system: (a) design of the proposed separating system; (b) structure of the 
proposed separating system. 

3. Results 

In this section, the experimental setup and results were presented to evaluate the performances 
of husking and separating systems of the proposed machine. The rotating speed and the pressure of 
the husking wheels, including the clearance between the husking wheels and sieves, were evaluated 
the performances of the proposed husking system. While the performance of the separating system 
was evaluated by the number of full nuts which were sorted off the shells and broken nuts using the 
input betel nuts with various size and mixed size. After all parameters were optimized, the 
performance of our husking and separating systems was simultaneously evaluated in term of the 
percentage of husking and separating, and operation time.  

3.1. Experimental Setup  

Before the husking and separating processes were evaluated, these parameters of our machine 
were optimized to reach the best performance: 1) the rotating speeds of wheels as 240, 280, 320, 360, 
400, and 440 rpm were evaluated by 60 betel nuts, that showed the best result was 440 rpm; 2) the 
pressure of both wheels were considered of 10, 12.5, 15, 17.5, and 20 psi, which presented the best 
pressure as 20 psi; 3) the clearance between the wheels and the sieves was 15, 20, 25, and 30 cm, which 
was tested with the random-size betel nuts. The best husking performance was obtained from the 
gap of 20 cm. Once all optimized parameters were obtained, the husking and separating system 
performances of this machine were evaluated various number of betel nuts. 
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3.2. Experimental Results  

We evaluated the performance of the husking system as follows: 1) percentage of husking 
performance (full nuts; unhusked nuts; broken nuts) related to rotating speed and pressure of ATV 
wheels using a set of 60 dry betel nuts as represented in Table 1 – 3; The percentage of husking 
performance related to the gaps between wheels and concave sieves using 300 random-size of dry 
betel nuts as illustrated in Table 4. Once we obtained the optimized parameters (20 psi of tire 
pressure, 20 mm of the gap between the tires’ surface and the sieves, 442 rpm for husking tires) 

3.2.1. Percentage of Husking Performance Related to Rotating Speed and Pressure of ATV Wheels 
Evaluated with 60 Dry Betel Nuts for an Experiment 

In this part, the performance of husking system was evaluated in terms of percentages of full 
nut husking, unhusked nuts, and broken nuts as represented in Tables 1–3, respectively. In Table 1, 
the husking system was tested by using the rotating speed of ATV wheels from 239 rpm to 442 rpm, 
while the pressure of the tires was tested with 10 psi to 20 psi. The husking system performed the 
best performance for full nut husking by using the rotating speed of 442 rpm and the pressure of 20 
psi. Table 2 presented the percentage of unhusked nuts related to rotating speed and pressure of ATV 
wheels. The high percentage of unhusked nut demonstrated from the husking system using low 
rotating speed and low pressure. The best performance that performed the lowest unhusked nuts, 
was obtained by the husking system using 442 rpm and 20 psi as same as the best performance 
showed in Table 1. Finally, the percentage of broken nuts related to rotating speed and pressure of 
ATV wheels was evaluated in Table 3. Unfortunately, the experimental results in Table 3 did not 
show significant of the husking performance for the broken nuts. However, the high rotating speed 
or high torque may affect to high percentage of the broken nuts. For this reason, the proposed study 
used only 750W AC motor for the husking system.   

Table 1. Percentage of full nut husking performance related to rotating speed and pressure of ATV wheels. 

Rotating Speed (rpm) 
Pressure (psi) 

10 12.5 15 17.5 20 
239 20.00 25.00 51.67 45.00 55.00 
279 20.00 31.00 55.00 48.00 60.00 
320 22.67 25.00 45.00 45.00 55.00 
361 25.00 23.00 40.00 54.00 65.00 
402 21.00 25.00 30.00 35.00 65.00 
442 35.00 35.00 42.00 65.00 85.00 

Table 2. Percentage of unhusked nuts related to rotating speed and pressure of ATV wheels. 

Rotating Speed (rpm) 
Pressure (psi) 

10 12.5 15 17.5 20 
239 75.00 71.00 43.33 51.67 38.33 
279 76.67 65.00 41.67 47.33 35.00 
320 74.00 70.00 51.33 51.67 40.00 
361 71.00 73.33 55.00 41.67 31.67 
402 74.67 70.00 65.00 61.33 31.67 
442 60.00 61.33 53.33 31.67 11.67 

Table 3. Percentage of broken nuts related to rotating speed and pressure of ATV wheels. 

Rotating Speed (rpm) 
Pressure (psi) 

10 12.5 15 17.5 20 
239 5.00 4.00 5.00 3.33 6.67 
279 3.33 4.00 3.33 4.67 5.00 
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320 3.33 5.00 3.67 3.33 5.00 
361 4.00 3.67 5.00 4.33 3.33 
402 4.33 5.00 5.00 3.67 3.33 
442 5.00 3.67 4.67 3.33 3.33 

The percentage of husking performance related to the gaps between wheels and concave sieves 
using random size of dry betel nuts was evaluated in Table 4. These results were obtained by using 
442 rpm rotating speed and 20 psi for the pressure of both tires. For an experiment, 300 betel nuts 
was used to test the performance for a distance between wheels and concave sieves. The experimental 
results in Table 4 proved that the best distance between wheels and concave sieves was 20 mm. Using 
the smaller gap performed high percentage of broken nuts, while the bigger gap performed high 
percentage of unhusked nuts. 

Table 4. Percentage of husking performance related to the gaps between wheels and concave sieves using 
random size of dry betel nuts. 

Gaps between wheels and concave sieves 
(mm) 

Husking performance (%) 
Full nuts Unhusked nuts Broken nuts 

15 64.33 17.67 18.00 
20 83.00 7.33 9.67 
25 68.00 17.67 14.33 
30 53.33 47.00 6.33 

The percentage of husking performance related to diameter of dry betel nuts. This experiment 
was evaluated using 442 rpm rotating speed and 20 psi for the pressure of both tires, including 20 
mm of the gaps between wheels and concave sieves. In this experiment, the proposed study used the 
betel nuts with the diameter of less than 30 mm, 30-45 mm, and greater than 45 mm to tested the 
husking performance. The results in Table 5 indicated that the proposed husking system used the 
gap of 20 mm. was suitable for husking the betel nuts with the diameter less than 30 mm. However, 
the betel nuts with the diameter between 30-45 mm were moderately used for the proposed study. In 
case of betel nuts with diameter greater than 45 mm can be used for the proposed husking system, 
but the gap between wheels and concave sieves should be bigger than 20 mm. The average diameter 
of the betel nuts should approximately not be greater than 1.5 times of the gap.   

Table 5. Percentage of husking performance related to diameter of dry betel nuts. 

Diameter of dry betel nuts  
Husking performance (%) 

Full nuts Unhusked nuts Broken nuts 
Less than 30 mm 85.33 9.00 3.00 

Between 30 to 45 mm 78.67 15.00 6.33 
Greater than 45 mm 61.67 15.00 23.33 

3.2.2. Performance of Separating Process 

The performance of the proposed separating system, that presented in Table 6, was evaluated in 
various size as follow: 1) 150 betel nuts with diameter less than 25 mm; 2) 150 betel nuts with diameter 
between 25-30 mm; 3) 150 betel nuts with diameter greater than 30 mm; 4) 450 betel nuts with mixed 
size. The results of the separating system was demonstrated the full nut complete separating in Figure 
5a and the full nuts were mixed in the shell tray in Figure 5b. 
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Table 6. Percentage of separating performance. 

Size of betel nuts  
 Separating Performance (%) 

Less than 25 
mm. 

Between 
25-30 mm. 

Greater than 30 mm Random Size 

Full nut complete separating 99.33 94.67 84.67 91.8 
Full nuts mixed in the shell tray 0.67 5.33 15.33 3.6 

 

  
(a) (b) 

Figure 5. The results of the proposed separating system: (a) full nut complete separating; (b) full nuts mixed in 
the shell tray. 

3.2.3. Performance of Husking and Separating Process 

The husking and separating processes performances of our machine were evaluated by testing 
with 100 betel nuts for five times (500 betel nuts). The results of full nuts, unhusked nuts, and broken 
nuts were illustrated thoroughly in Table 7. The husking and separating performances demonstrated 
full nuts of 80.2%, unhusked nuts of 13.8%, and broken nuts of 6% within 158.4 seconds. Nevertheless, 
most of the unhusked nuts appeared because of uneven shrinkage. The outcomes of the proposed 
machine were presented as in Figure 6. The full nuts (Figure 6a) were separated from the broken nuts 
(Figure 6b), and unhusked nuts (Figure 6c). 

Table 7. Husking and separating performance of the proposed machine. 

Performance 
Testing Repetition Percentage 

(%) 1 2 3 4 5 
Input Input betel nuts (pieces) 100 100 100 100 100 100 

Output 
(pieces) 

Full nuts  76 79 80 82 84 80.2 
Broken nuts  9 8 4 4 5 6 

Unhusked nuts  15 13 16 14 11 13.8 

Time 
(seconds) 

Husking process 85 80 83 87 81 83.2 
Husking and separating  

process 160 163 158 155 156 158.4 

 

  
(a) (b) 
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(c) (d) 

Figure 6. Dry betel nuts before and after husked in term of: (a) Dry betel nut (b) full nuts; (c) broken nuts; (d) 
unhusked nuts. 

4. Discussion and Conclusions 

The objective of this study was to create a low-cost machine for the simultaneous husking and 
separating of betel nuts to prevent the dangers of husking betel nuts by hand and increase the 
productivity of manual separating by humans. Because prior researchers were focused on husking 
machines or separating machines individually. The proposed husking system used to peel the betel 
nuts’ shells. Once the betel nuts were put into the gaps between the ATV wheels (power-transmitted 
from an AC electric motor with 750 Watts) and metal sieves, the shells were grazed and conveyed to 
the center of the separating system. The proposed separating system was designed to be two layers. 
The inner layer was a cylindrical frame, which was around 40 mm for 228 holes (12 rows x 19 holes), 
used to separate full nuts and broken nuts from shells. The outer layer was an octagonal frame, 
measuring approximately 20 mm and containing 240 holes (16 rows x 15 holes), which was used to 
separate full nuts from broken nuts. We evaluated the husking and separating performances of our 
machine using 500 betel nuts. The husking and separating performances demonstrated for full nuts 
of 80.2%, unhusked nuts of 13.8%, and the broken nuts of 6%. 
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