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Abstract 

Although Papua and West Papua Province have the largest potential of sago palm 

(Metroxylon sagu) in the world, up to the present time sago starch production and 

utilization has been very low compared with its potential. This is because of farmers in 

this area still use traditional method to process sago starch which are inefficient and 

ineffective. In order to increase sago starch production, farmers should change the 

traditional method with mechanical one. The objective of this study was to investigate the 

effect of cylinder rotation speed, teeth density and engine power rate on performance of 

cylinder type sago rasping machine. In the experiment, three levels of cylinder rotation 

speed i.e. 2000, 2250 and 3000 rpm, three variation of teeth density namely 2.2 cm × 4 

cm, 2.2 cm × 3 cm, and 2.2 cm × 2 cm and two levels of power rate i.e. 5.5 hp and 6.5 hp 

were examined. The rasping performance test was carried out by measuring rasping 

capacity, starch percentage, and starch yield. Results showed that the best condition to 

achieve highest rasping performance was cylinder rotation speed of 2250 rpm at teeth 

density 2.2 cm × 4 cm with power rate of 6.5 hp. 
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1. INTRODUCTION 

Indonesia has the largest sago potential in 

the world with the total area of sago palm 

stands about 1,398,000 ha (Flach, 1997).  

Manan and Supangkat (1984) estimated an 

even greater total sago area in Indonesia is 

around 4,000,000 ha.  More than 50% of the 

total world sago palm stands were grown in 

Indonesia and 95 % of it was located in West 

Papua Province.  Flach (1997) estimated a 

total of 1,200,000 ha wild stands (natural sago 

forest) and 14,000 ha stands of semi cultivated 

sago palm was located in West Papua. 

Meanwhile, Matanubun and Maturbong 

(2006) stated that sago palm stand in West 

Papua is approximately 1,471,232 ha, which 

mostly natural sago forest.  By using the area 

of 1,471,232 ha, Matanubun and Maturbong 

(2006) predict the sago starch production 

potential in West Papua is about 12,035,555 

tons/year.  According to Bintoro (2011), the 

potential yield of natural sago forest is around 

20-40 tons starch/ha/year.  It means that the 

total potential yield of sago in this region is 

around 29,424,640-58,849,280 tons/year.  The 

most recently research conducted by Jong and 

Ho (2011) concluded that in the natural sago 

forest in South Sorong, West Papua, dry starch 

yield potential was between 10-15 

tons/ha/year.  Therefore, the total dry starch 

yield potential was between 14,712,320-

22,068,480 tons/year. 

Although Indonesia has the largest 

potential of sago in the world, unfortunately, 

the sago starch production and utilization is 

very small comparing with its potential.  

Millions of tons of the starch is not harvested 

and disappear every year.  According to 

Samad (2002), the utilization of sago palm 

resources in Indonesia is only about 0.1 % of 

its total potential. Matanubun and Maturbong 

(2006) stated that utilization of sago resources 

in West Papua, which has over 95 % of 

Indonesia’s sago palm, is less than 5 % of its 

existing potential.  Up to the present time, 

farmers in this region cut sago trees and 

process mainly for subsistence use and sell 

locally but they exploit only a very small 

amount compared with its potential. 

Consequently, a large number of mature sago 
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palm are not harvested and lost every year.  

Meanwhile the current demand for sago 

starch, both for local and global markets, 

increases continuously.  Up to the present 

time, there has been no significant increase in 

sago starch production in West Papua.  Unlike 

in Serawak, Malaysia, even though the sago 

potential was small, it was the world biggest 

exporter of sago starch with total export of 

44,700 tons in 2007 (Bujang, 2011; Singhal et 

al., 2008; Karim et al., 2008).  The sago 

industry in Malaysia (in the State of Serawak) 

is well established and has become one of the 

important industries contributing to export 

revenue (Karim et al., 2008). 

The principles and methods of sago 

starch processing or sago starch extraction are 

similar throughout the world for both 

traditional and mechanical or commercial 

production, but differ only in the equipment 

which is used and the scale of operation 

(Kamal et al., 2007; Rajyalakshmi, 2004).  In 

general, the processes of starch production are 

as follows: (1) Palms are selected and felled, 

(2) Clearing, debarking and splitting the logs, 

(3) Disintegration of pith, (4) Starch 

extraction, (5) Starch sedimentation and 

dewatering, (6) Starch drying and packaging, 

(7) Sago starch.  The main problem in 

increasing sago starch production in Papua is 

processing that is still carried out in a 

taraditional way. The traditional method of   

sago starch extraction is very labor intensive 

and time consuming, usually involving the 

cooperation of small group of people or 

family. The total time required to process one 

trunk of sago palm traditionally is 41 hours on 

average or 6 days of work.  The most time 

consuming process is disintegration of pith 

(53.22% of the total time), followed by 

washing and screening the starch (38.92% of 

the total time). This means that 92.14% of the 

total time is required for only these 2 steps 

(Darma et al., 2011). The effort to increase 

sago starch production has been carried out by 

introducing mechanical equipment.  

Rasping is the most frequently useful 

method to disintegrate or to break down the 

cellular structure of sago pith for mechanical 

processing. Sago palms produce starch inside 

pith cells. The starch can not be washed out 

unless the cells are ruptured in some way. To a 

large extent, the efficiency of extraction of the 

starch depends on the proportion of starch 

cells that are ruptured. The amount of starch 

obtained depends on how fine the level 

rasping and the efficiency of starch washed 

out from the rasped pulp.  The more finely the 

pith is rasped, the more starch can be extracted 

in the subsequent rinsing process. However, 

the rinsing process becomes more complicated 

in separating the starch from hampas (Cecil, 

1992; Colon and Annokke, 1984).  In previous 

researches, a prototype of cylinder type sago 

rasping machine was developed.  Functionally, 

it worked properly but it still has some 

drawbacks, hence it needs to be improved 

further in order to achieve a higher level of 

performance. This mechanical rasper consists 

of a rotating cylinder made of metal that is 

serrated with pointed/sharp teeth on its 

circumference surface enclosed in a housing 

made of Stainless steel sheet (Darma et al, 

2013). The objective of this research is to 

investigate the effect of teeth density, cylinder 

rotation speed and engine power rate on 

rasping performance  

2. MATERIAL AND METHODS 

2.1 Construction of Cylinder Type Sago 

Rasping Machine 

The cylinder type sago rasping machine 

consists of 4 main components, namely (1) a 

rotating cylinder with pointed teeth on its 

circumference surface enclosed in a housing 

made of 2 mm thick stainless steel sheet. The 

cylinder of 168 mm diameter and 220 mm 

length was made of 5 mm thick steel pipe (2) a 

4-stroke gasoline engine was used as power 

driver of the rasper. The engine was attached 

to the main frame in such a way that the power 

could be easily transmitted to the rasping 

cylinder (3) a rotor shaft of the rasping 

cylinder unit is an important component, 

which transmits the required power to 

disintegrate or to break down the sago pith    

into small pieces called repos. The rotor shaft 

of 1-inch diameter was made of stainless steel 

rod. The rotor shaft was fixed to the cylinder 

and mounted on ball bearings (UCP 205-16j) 

to obtain low-friction rotation. The length of 

the rotor shaft was extended at one side of the 

cylinder so as to attach a pulley by means of 

which power was transmitted from the engine 

to the rasping cylinder. Two A- section V- belt 

was used to transmit the power directly from 

the engine to the cylinder. (4) Main frame was 
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made of equal angle steel bar having a cross 

section of 50 mm×50 mm×5 mm. In addition, 

it is equipped with cylinder’s cover and 

feeding hopper component both made of 

stainless steel sheet (SS 304) with 2 mm in 

thickness. The frame was welded to provide 

rigidity to the whole unit and support to other 

parts of the machine which were also mounted 

on the frame. The constructional feature of the 

cylinder type sago rasping machine fabricated 

in this study is shown in Fig.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) Cylinder cover, (2) Rasping cylinder, (3) 

Input hopper, (4) Main frame, (5) Gasoline 

engine, (6) Cylinder pulley/driven, (7) V-belt, 

(8) Engine pulley/driver, (9) Output hopper 

Figure 1. Overall structure of cylinder type 

sago rasping machine 

2.1 Experimental Conditions 

Functional component or process system 

of this sago rasping machine is a rotating 

cylinder serrated with pointed teeth made of 4 

mm diameter stainless steel rod. The function 

of the cylinder was to disintegrate or break 

down sago pith into small particles, so that 

starch in the pith can be freed in subsequent 

steps (extraction process). 

The parameters studied for evaluating 

rasping performance were teeth density, 

cylinder rotation speed and engine’s power 

rate.  Cylinder rotation speed consists of three 

levels i.e. 2000 rpm, 2250 rpm, and 3000 rpm. 

Adjusting cylinder rotation speed was done by 

changing the ratio of driver pulley (pulley on 

engine’s shaft) to driven pulley (pulley on 

cylinder’s shaft). The rotation speed of 

engine’s shaft was fixed at 3000 rpm. 

Therefore, there were 3 different ratios of 

driver to driven pulleys that were used in this 

experiment, each corresponding to the 

intended rotation speed. There were three 

rasping cylinders, each with different teeth 

densities, namely teeth density 1 (D1) was set 

at 4 cm × 2.2 cm apart (the distance between 

adjacent teeth was 4 cm and between the teeth 

axes was 2.2 cm), teeth density 2 (D2) was 3 

cm ×2.2 cm apart, and teeth density 3 (D3) 

was 2 cm × 2.2 cm apart (Figure 2). The 

cylinder’s teeth are made of high carbon 

stainless steel rod which was 4 mm in 

diameter and 20 mm height. On the cylinder 

surface, holes were made using electric drill, 

and then the teeth were firmly embedded in 

the cylinder. To prevent the teeth from falling 

away, the teeth were welded on the cylinder 

surface. In addition, existing rasping cylinder 

(ER: is a wooden cylinder 15 cm in diameter 

and 20 cm length with the blunt teeth also 

made of 4 mm diameter stainless steel SS 304. 

the distance between adjacent teeth was 2.5 

cm and between the teeth axes was 2.5 cm) 

was also tested in this experiment.  

 

 

 

 

   

 

Figure 2. Four rasping cylinders with different 

teeth density used for testing 

Each cylinder was subjected to three 

different rotation speeds and two engine’s 

power rate i.e. 5.5 hp (4.103 kW) and 6.5 hp 

(4.849 kW). Therefore, there were 24 
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experimental conditions (independent 

variables) were evaluated for rasping 

performance test. 

2.1 Rasping Performance Test Procedure 

The performance of each experimental 

condition in term of rasping capacity, starch 

percentage and starch yield were measured 

and evaluated.  In the experiment, testing for 

each condition was repeated three times and 

the average values were recorded. The 

following procedure was adopted to test the 

performance of the cylindrical sago rasping 

machine (Figure 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Overall process flow chart of rasping 

performance test 

2.1.1 Rasping Capacity 

The sago palm trees (Metroxylon sagu) 

which are ready for harvest were felled using a 

chainsaw.  The felled sago palm trunk is then 

cut into shorter logs about 100 cm in length to 

facilitate transportation to the laboratory. The 

first stage in the extraction of starch is to 

separate the bark from the log.  Once the bark 

is removed, the pith is split into pieces suitable 

for the rasping process (Figure 4). The pieces 

are then fed manually onto the feeding hopper 

and pushed gently to rotating cylinder. The 

pieces are fed onto cylinder end-on direction. 

The rasped pith called repos (Cecil et al.1986; 

Cecil, 1992; Manan et al, 2011) is then 

collected and weighed. Rasping capacity is 

defined according to equation (1): 

           
t

w
R R

C                                        (1) 

Where CR  is rasping capacity (kg/h); Rw  is 

weight of rasped pith/repos (kg); t  is time 

required (hour). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Pieces of sago pith called batten was 

ready to be rasped 

2.1.2 Starch Percentage 

The rasped pith (repos) (Figure 5) then 

was processed further using a stirrer rotary 

blade sago starch extractor (Darma et al, 2011) 

to extract starch. After pith disintegration, 

which aims to break down cellular structure 

and to rupture the cell walls, fiber and starch 

existed in the repos have not separated yet.  

The purpose of the extraction process is to 

separate the maximum amount of starch from 

the repos. The separation of the starch 

granules which exist in the cells, so far can 

only be removed by a washing process using 

water.  Starch separation mechanism is that 

firstly repos is suspended in water and then 

stirred rigorously to release the starch.  The 

suspended starch or starch slurry is then 

separated from the repos using a screen.  The 

starch percentages (wet basis) are obtained 

using equation (2): 

       %100
R

S

w

w
SP                        (2) 

Sago palm trunk  

Cut into logs 

Logs debarking and splitting Bark 

Rasping  

Starch extraction Hampas 

Starch sedimentation 
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Where SP is starch percentage (%); Sw is 

weight of starch (kg), WR is weight of repos 

(kg). 

 

 

 

 

 

 

 

 

Figure 5. Rasped pith called repos ready to be 

processed further (starch extraction). 

2.1.3 Starch Yield 

Starch yield is amount of starch that was 

resulted. It depends on rasping capacity and 

starch percentage, and it is obtained using 

equation (3): 

       SPRSY C                                 (3 )       

Where SY is starch yield (kg), RC is 

rasping capacity (kg of repos/hour), SP is 

starch percentage (%). 

3. RESULTS AND DISCUSSION 

 The performance of the rasping machine 

was tested with rasp fresh sago pith (water 

content 73%) (Figure 6). The machine 

performance was evaluated by measured the 

parameters (dependent variable) as mentioned 

previously.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Rasping process of sago pith pieces 

3.1 Rasping Capacity 

Figure 7 shows the relationship between 

rasping capacity and cylinder rotation speed of 

four different teeth density at two engine’s 

power rate. 

 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 7. Relationship between rasping 

capacity and cylinder rotation speed of four 

different teeth density and two engine’s power 

rate 

Figure 7 shows that rasping capacity for 

all teeth density increased as cylinder rotation 

speed was increased from 2000 rpm (1,055.57 

m/min) to 2250 rpm (1,187.52 m/min) and 

then decreased.  Rasping capacity of teeth 

density 1 (D1) and teeth density 2 (D2) 

increased rapidly as cylinder rotation speed 

was increased from 2000 rpm to 2250 rpm, 

then it decreased rapidly when the cylinder 

rotation speed was further increased from 

2250 rpm to 3000 rpm. Meanwhile, rasping 

capacity for teeth density 3 (D3) as well as ER, 

increased slightly then followed by slightly 

decreased. This was because rasping process 

occurs rapidly when the cylinder rotation 

speed increased. In this condition, the 

frequency of rasping process of each tooth was 

increased. As the cylinder rotation speed was 

exceed of 2250 rpm, the rasping capacity 

decreases due to the decrease of torque on 

cylinder. Consequently, the feeding speed of 

sago pith on cylinder should be reduced in 

order to maintain the cylinder rotation speed at 

constant level. Theoretically, the torque of a 

rotating cylinder was inversely proportional to 

it rotating speed (Roth et al., 1988 and 

Srivastava et al 1993). In order to maintain 

uniform cylinder rotation speed, the speed of 

feeding pith onto rasping cylinder must be 

reduced because pressing the pith too 

forcefully reduces the rasping machine 

efficiency significantly (Cecil, 1992). On the 
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other hand, when the power source is large 

enough to surpass the cutting resistance of the 

sago pith, increasing rotational speed of 

cylinder rasping continuously increases the 

rasping capacity. These results consistent with 

previously study (Darma et al., 2013; 2014). 

These results were also consistent with those 

of Darma (2005) in which a disc type of sago 

rasper was tested at 3 different rotation speeds 

(700 rpm, 1400 rpm, and 2800 rpm), and 

Darma (2009) where the same type of sago 

rasper was tested at 3 different rotation speeds 

(1750 rpm, 2100 rpm, and 2625 rpm). The 

latter experiment used almost the same size of 

cylinder made of hard wood but was serrated 

by blunt end teeth and powered by 5.5 HP 

gasoline engine.   

From Figure 7, it also can be seen that 

higher teeth density has lower rasping capacity.  

It means that lower teeth density rasps more 

effectively compared with the higher density.  

This characteristic is most likely related to the 

rasping torque requirement where the higher 

teeth density needs higher torque requirement 

and vice versa (Darma et al., 2014). When the 

rasping torque requirement was lower, the 

feeding speed of sago pith onto rasping 

cylinder was higher and as a result was 

increased of rasping capacity. On the other 

hand, when the rasping torque was high, the 

feeding speed of sago pith onto rasping 

cylinder was reduced and consequently, the 

rasping capacity was reduced. 

With regard to the engine’s power rate, it 

was shown in Figure 7 that the higher the 

engine’s power rate, the higher the rasping 

capacity. The reason for this being that at 

higher engine’s power rate, the torque 

produced on its shaft was larger and in turn 

when it transmits to the rasping cylinder’s 

shaft generated a larger torque. The torque on 

engine’s shaft was formulated as 

n

PW 9554
  (τ: torque in N.m, PW: Power, 

Watt, n: revolution per minute, rpm). When 

the power was transmitted to the rasping 

cylinder’s shaft, the torque become either 

larger or constant or smaller depends on 

rotating speed of the cylinder. The torque on 

cylinder’s shaft is obtained using the formula 

of:     

CCEE rpmrpm   or
C

EE
C

rpm

rpm



  

(τE: torque on engine’s shaft, N.m; rpmE: 

rotation speed of engine’s shaft, rpm; τC: 

torque on cylinder’s shaft, N.m; rpmC: rotation 

speed of cylinder’s shaft). These formulas 

imply that the larger the engine’s power the 

larger the torque generated, and the higher the 

rotating speed of cylinder (rpmC) the lower the 

torque generated.   

The highest rasping capacity for all teeth 

density was obtained at cylinder rotation speed 

of 2250 rpm.  When engine’s power rate was 

6.5 hp, the highest rasping capacity for teeth 

density 1 (D1), teeth density 2 (D2), teeth 

density 3 (D3) and ER was respectively 1578 

kg/hour, 1439 kg/hour, 1034 kg/hour, and 804 

kg/hour. Meanwhile, as the engine’s power 

rate was 5.5 hp, the highest rasping capacity 

was respectively 1126 kg/hour, 1047 kg/hour, 

658 kg/hour, and 533 kg/hour. These results 

are higher compared with previously study 

(Darma et al., 2013; 2014).  Overall, the 

highest rasping capacity (1578 kg/hour) was 

obtained at the condition of cylinder’s teeth 

density 1 (D1) when cylinder rotation speeds 

of 2250 rpm with engine’s power rate 6.5 hp 

(4.849 kW). 

3.2 Starch Percentage 

Figure 8 shows the relationship between 

starch percentage and cylinder rotation speed 

of four different teeth densities at two engine’s 

power rate. 

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Relationship between starch 

percentage and cylinder rotation speed of four 

different teeth density at two engine’s power 

rate. 

Figure 8 shows that the starch percentage 

for all teeth density both at engine’s rate 6.5 

hp and 5.5 hp decreased slightly as cylinder 

rotation speed was increased from 2000 rpm to 
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2250 rpm, and then it nearly constant when the 

cylinder rotation speed was further increased 

from 2250 rpm to 3000 rpm. The highest 

starch percentage (26%) was obtained at teeth 

density 2 (D2) with cylinder rotation speed of 

2000 rpm and the lowest one (21%) was 

obtained at teeth density 3 (D3) at cylinder 

rotation speed of 2250 rpm. This indicates that 

more cellular structure of sago pith had been 

broken down at the condition of teeth density 

2 (D2), consequently more cells wall have 

been ruptured so more starch can be extracted 

in subsequent extraction process. The sago 

pith is made of enormous numbers of cells 

contains starch inside.  Unless a cell is 

ruptured in some way, the starch cannot be 

washed out. Therefore the efficiency of 

extraction of the starch depends on a large 

extend on the proportion of starch cells that 

are ruptured (Cecil, 1992).  Rasping causes 

rupture of cell walls and release of starch.  The 

smaller the size of rasped pith (repos), more 

cell walls is ruptured therefore more starch can 

be obtained (Colon and Annokke, 1994; Cecil, 

1992).  

Starch percentage resulted in this 

experiment (varied from 21% to 26%) are 

consistent with the results by Darma et al. 

(2005; 2009) ; Hermanto et al. (2011); Irawan 

(2007); Payung (2009); Ratnaningsih et al. 

(2009).  However, these results are lower than 

those of Darma et al, (2013) in which obtained 

starch percentage varied from 44.34% to 

50.52%.  It has been shown by others that 

starch percentage can be more than 30% (wet 

basis).  Darma et al. (2001; 2009; 2011) had 

reported that starch percentage was 30%, 31%, 

and 38.23% respectively.  Yunus (2000) also 

found nearly the same value (35.45%). 

  The amount of starch that is obtained 

depends greatly on the sophistication of the 

methods employed and starch content in the 

pith of sago palm. Flach (1997) reported that 

starch content of sago is around 10% to 25%.  

According to Haryanto dan Pangloli (1992) 

and BPPT (1990), starch content in the sago 

pith is around 15 % to 25 %. Cecil (1992) also 

reported almost the same values (23% to 

27%).  Darma (2011) reported that starch 

content of sago in Papua province varies from 

12.43% to 39.89 %.  Singhal et al. (2008) 

reported that starch content of the pith 

obtained from ready harvested sago palm 

varies from 18.8 % and 38.8% (fresh weight).  

Yunus (2000) also found nearly the same 

value (35.45 %). The different results of starch 

percentage among researchers indicate that not 

only the methods employed but also varieties 

of sago affect starch percentage. 

3.2 Starch Yield 

Starch yield depend on both rasping 

capacity and starch percentage.  Relationship 

between starch yield and cylinder rotation of 

four different four teeth density at two 

engine’s power rate was shown in Figure 9. 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 Relationship between starch 

percentage and cylinder rotation speed of four 

different teeth density at two engine’s power 

rate. 

Figure 9 shows that starch yield for  teeth 

density 1 (D1) and teeth density 2 (D2) for 

both engine’s power rate 6.5 hp and 5.5 hp 

increased sharply as cylinder rotation speed 

was increased from 2000 rpm (1,055.57 

m/min) to 2250 rpm (1,187.52 m/min) and 

then it decreased sharply when the cylinder 

rotation speed was further increased from 

2250 rpm to 3000 rpm. Meanwhile, starch 

yield for teeth density 3 (D3) as well as ER, 

increased slightly as cylinder rotation speed 

was increased from 2000 rpm (1,055.57 

m/min) to 2250 rpm (1,187.52 m/min) and 

then it decreased slightly when the cylinder 

rotation speed was further increased from 

2250 rpm to 3000 rpm. The increase in starch 

yield from 2000 rpm to 2250 rpm was due to 

the increase of both rasping capacity although 

starch percentage decreased. The decrease of 

starch yield from 2250 rpm to 3000 rpm was 

due to a decrease of rasping capacity (as 
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shown in Figure 7) even though starch 

percentage almost constant (as shown in 

Figure 8).  A higher starch yield was obtained 

at lower teeth density, and it was related to the 

rasping capacity and starch percentage.  The 

highest starch yield (347 kg) was achieved at 

teeth density 1 (D1) with cylinder rotation 

speed at 2250 rpm at engine’s power rate 6.5 

hp , then teeth density 2 with cylinder rotation 

speed at 2250 rpm at engine’s power rate 6.5 

hp (345 kg/hour), and the lowest one (105 

kg/hour) was obtained at teeth density 3 with 

cylinder rotation speed of 1500 rpm at 

engine’s power rate 5.5 hp.  These 

characteristics are consistent with previously 

study (Darma et al., 2013; 2014). Starch yield 

varied quite considerably between researchers 

depending on the sophistication of the method 

applied and the starch content of sago pith.  

CONCLUSIONS 

Overall, all experimental conditions that 

have been tested in this study were work 

properly.  However, the rasping performance 

was varied according to teeth density, cylinder 

rotation speed and engine’s power rate. 

Rasping capacity and starch yield for all teeth 

density increased as rasping cylinder rotation 

speed was increased from 2000 rpm to 2250 

rpm, then it decreased when cylinder rotation 

speed was further increased from 2250 rpm to 

3000 rpm.  Meanwhile, starch percentage 

initially decreased as rasping cylinder rotation 

speed was increased from 2000 rpm to 2250 

rpm and then it remains constant as rasping 

cylinder rotation speed was increased further 

from 2250 rpm to 3000 rpm. 

The higher the cylinders teeth density, the 

lower the rasping performance in term of 

rasping capacity, starch percentage and starch 

yield. The highest rasping capacity (1378 

kg/hour) and starch yield (347 kg/hour) was 

obtained at the condition of teeth density 1 

(D1) at cylinder rotation speed of 2250 rpm 

with engine’s power rate 6.5 hp.  Therefore, 

the optimum condition to get highest rasping 

performance was teeth density 1 (D1) rotating 

at 2250 rpm and powered by engine’s power 

rate of 6.5 hp. 
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