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Abstract
Siregar A.N., Ghani J.A., Haron C.H.C., Rizal M., Yaakob Z., Kamarudin S.K. (2015): Comparison of oil
press for jatropha oil – a review. Res. Agr. Eng., 61: 1–13.
As petrol will soon be exhausted in the near future, Jatropha is going to be one of the substitute candidates for future
biodiesel production. Countries of South-East Asia, such as Malaysia, they are going to start the establishment of
Jatropha plantations assuming that Jatropha will be the main resource for biodiesel production. A press is commonly
used to extract oils from Jatropha. An oil press can be manually driven or engine-powered. In this paper, we will review
some available advances focused on mechanical extraction techniques, covering three types of press for Jatropha oil
extraction. We have found that major points like operating principles, oil extraction levels, advantages and disadvantages
of each press and important factors to increase oil recovery. Based on the study, three types of press are: ram press,
which is ineffective; strainer press, which is able to produce more oil than others and cylinder-hole press, which is the
best due to its capacity in extracting oil from Jatropha seeds for about 89.4% of oil yields.
Keywords: ram press; strainer press; cylinder-hole press

Several techniques have been successful in extracting oil seeds such as chemical (Ofori-boateng et
al. 2012), mechanical (Henning, Bagani 2000), super critical (Louli et al. 2004), aqueous enzymatic
(Jiang et al. 2010), ultrasound-assisted (Zhang et
al. 2008) and three-phase partitioning (Shah et al.
2004) extraction methods. However, only two techniques are usually used to extract Jatropha oil. They
are mechanical extraction and chemical extraction
(Pradhan et al. 2010; Qian et al. 2010). Mechanical extraction is the most popularly used due to its
easiness, economical and low maintenance. Despite of that, mechanical extraction needs further
treatments, such as filtering and degumming. This
technique can crush seeds or kernels or a mix of

both. In comparison, for chemical extraction, only
kernels are used as a material (Achten 2010).
Especially for Jatropha oil extraction, types of oil
press are ram press and two types of engine-driven
screw press: strainer press and cylinder-hole press.
Jatropha is used as the object of study as it is expected to be the best energy source of oilseeds and
their oil content is the highest among non-edible
vegetable oilseed crops (Akintayo 2004; Achten
et al. 2008). Fortunately, it can be planted throughout the world with conditions of tropical and subtropical land (Ceasar, Ignacimuthu 2011; Jingura 2011). Jatropha is a flowering hedge plant of
the Euphorbia family, subfamily Platilobeae with
more than 70 species of the genus. Among them
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it is Jatropha curcas (Jongschaap et al. 2007).
J. curcas fruit is harvested when it is yellow-brown
in colour (Fig. 1), which indicates that the seeds
are mature enough and will give the best oil yields
(Singh et al. 2008; Tambunan et al. 2012).
J. curcas seeds made up 25–35% of the oil content
and it can be used as fuel or biodiesel (Makkar et
al. 2011; Basili, Fontini 2012). It has a potential
in the biodiesel manufacturing as the plant can be
adapted to the wide agro-climatic conditions, easy
propagation, drought endurance, rapid growth, low
seed cost, short gestation period, richness in oil
content and easy converting into biodiesel (Openshaw 2000; Divakara et al. 2010). Furthermore,
two ways to make J. curcas oil into biodiesel are to
make the engine adapt to the fuel or to make the
fuel adapt to the engine (Pramanik 2003; Sahoo,
Das 2009), but the oil must be first adapted to the
international specifications and technical regulations of biodiesel; in the USA ASM 6751-02 and in
the European Union EN 14214 (Mofijur et al. 2012).
Another potential use of J. curcas oil is as a bio-jet
fuel and it has been successfully used in turbine engines (Wardana 2010).
Many researchers have studied Jatropha oil with
various analyses. Basili and Fontini (2012) described that J. curcas appears to be a serious candidate for energy alternative because the energy
balance and the greenhouse gases are positive. Mofijur et al. (2012) recommended J. curcas as biodiesel. They found that J. curcas oil is the cheapest biodiesel feedstock. Koh and Ghazi (2011) presented
that J. curcas seed has a high content of oil and it has
similar properties to that of petroleum-based fuels.
Rasmussen et al. (2012) found that carbon lost on
the land can be repaired by replacing fossil fuels with
Jatropha-based biodiesel. Kumar et al. (2012) studied sustainability issues for promotion of Jatropha
(a)

biodiesel. They concluded that biodiesel from Jatropha oil promises to be a sustainable energy source.
In order to furnish more information about the
Jatropha oil, this paper focused on studying the oil
press in Jatropha oil extraction. Comparison of the
performance of three types of oil press based on
operating principles, oil extraction levels, advantages and disadvantages of their application and
important factors to increase oil yields.
Comparison of oil press
The main principle of the mechanical extraction
is crushing and pressing by using mechanical tools
such as piston and screw expeller, even though in
some traditional areas stone is still used. To see the
differences among the individual presses, four important factors made the comparison.
Operating principles
Oil press can be used to separate J. curcas oil from
the seed. Several types are available in the market
from small to large scale of production. Each of the
press has different characteristics and operation.
Due to this, each of them is designed in accordance
with the purposes. Presses can be found in different
designs but similar operating principles.
Ram press. Karl Bielenberg had designed the first
ram press (Bielenberg ram) (Fig. 2) in 1985. The
technology was developed in Zimbabwe, Kenya,
Mozambique and several other middle-southern
African countries (Chachange 2003). Ram press
was designed primarily for vegetable seeds with
soft shells and small seeds like sesame, sunflower
and shea nut (Ngongoni et al. 2007; Warra 2011).

(b)

Fig. 1. Jatropha curcas fruit (a)
and seed (b)
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Fig. 2. Ram press (Henning 2009)

Later, it was developed for seed crops with larger
and harder seeds like Jatropha (Caniëls, Romijn
2010). Many models and specifications were later
designed from this original machine such as CAPU
ram, Camartec ram, approTEC ram, IAE ram and
RAM-32 (Uziak, Loukanov 2007).
The ram press is operated manually by hand pressing. The seeds are pressed by a lever in the chamber
using a ram piston. When the piston moves back,
the seeds are automatically refilled at the end of the
stroke. Then, when the lever is pushed, it moves forward to the pistons. Physical strength is needed to
operate this press as it requires pressure 190 kg/cm2
to extract oil from the seeds (Axtell et al. 2012).
The press is mostly operated by one or more men.
Therefore, the design has been improved to make it
easier to press so that women can also operate this.
However, the fuel is not used to operate it (zero fuel
consumption).
Low skills are simply required for its operation
with low cost for maintenance and repairing. Additionally, the piston’s bearing is a spare part which is
often broken due to its original material from plastic, but it can be replaced with a steel bearing to reduce repair costs (Sserunkuuma 1999). This press
is portable and purchases can be made with funds
jointly. Hence, this is suitable for domestic use in
rural areas thus they are not too dependent on the
delivery of raw materials from the city to produce
soap, cosmetics, detergents, cooking, lighting and
motive power (Tomomatsu, Swallow 2007).
Strainer press. The strainer press (Fig. 3) is powered by a diesel engine or an electric motor (Mpagalile et al. 2007). Steel bars are attached to a cage
with gap sets for a discharge of the oil extraction and
the gap can be adjusted in size to the type of the seed
crop so that oil can be extracted from various types
of seed crops, including palm fruit (Owolarafe et

al. 2002; Eijck 2007). The seeds are fed into the hopper and then crushed, plus milled in the chamber.
Further, the shaft of the screw is rotated forward
manually to open the gap, thus oil flows through
the oil outlet and the cake is pressed through the
plates (Ferchau 2000). Fortunately, design can be
made according to the needs that it can be equipped
with a boiler and cooker. Many models were later
designed from this original machine such as the Tinytech expeller, the Chinese expeller, the Sayari expeller, the Sundhara expeller (Henning 2009) and
the Vyahumu expeller (Chachange 2003).
This press has a large construction, making it difficult to move but pressure force also generate large
about the size of 40.8–357 kg/cm2 (Beerens 2007)
and this press is a suitable use for the industry due
to the capability of extraction of 55 l/h (Henning
2008). However, a fuel consumption is used to drive
the engine, which is about 10% of the oil produced
(Brittaine, Lutaladio 2010).
Cylinder-hole press. The cylinder-hole press
(Fig. 4) is driven by an electric motor. It has a screw
rotating in a cylinder which is supported by bearings within the shaft. The shaft screw rotation can
be adjusted by the engine rotation (Bates 2000).
The seeds are fed into the hopper when a rotating
screw crushes and transports them to the die. Further, the oil expressed is discharged through the oil
output and the cake is discharged at the restriction
(Oyinlola et al. 2004). Currently, 2 kinds have been
developed from the original design, they are the
Komet (Karaj, Müller 2011), and the Danish BT
(Beerens 2007).
The cylinder-hole press is chosen due to its low
cost of energy and the input power required 1–2.5%
of the energy of the oil produced (FACT 2010).
This press has potential to extract oil for all types

Fig. 3. Strainer press (Beerens 2007)
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content in the cake, for Jatropha seeds obtained oil
yield is 70.6% and 7.7% residual oil content (Evon
et al. 2012, 2013). It is more effective due to higher
transportation and better extraction at the twinscrew interface (Kartika 2005). The screw rotation is an important factor in achieving higher oil
extraction using the twin-screw extruder as a result of the increased screw rotation speed causing
a decrease in residence time (N’diaye, Rigal 2000;
Sriti et al. 2012).
Oil extraction levels
Fig. 4. Cylinder-hole press

of seeds varying from small to large production
capacities and the construction is designed very
simply so it can be easily moved but it to generate
pressure force in a range 51–153 kg/cm2. Oil can be
produced from seed crops for up to approximately
200 kg/h (Singh et al. 2002). The cake is removed
from the nozzle in the form of pellets, making it
easy to place them in a bucket. Another advantage
of this machine is that the work sites are clean,
comfortable, quiet and the press is easy to use by
the operator (Beerens 2007).
Another cylinder-hole press (Fig. 5) which successfully extracts oil from seed crops is a twin-screw
extruder (Dufaure et al. 1999; Prat et al. 2002).
The twin-screw extruder has two screws rotating in
a cylinder with two parallel screw shafts that either
rotate in the same direction (co-rotate) or rotate
in opposite directions (counter-rotate). Further,
co-rotation of the twin-screw extruder is the usually
used method. It can extract oil from sunflower seeds
giving a total oil yield of 78% but still has 10–13% oil

Fig. 5. Cylinder-hole press with a twin-screw extruder
(Dufaure et al. 1999)

4

Oil extraction levels or oil yield was calculated by
comparing the oil content in the press cake to the
initial oil content in the seeds extracted by using
formulas (Beerens 2007):
⎡ Qc ⎤
⎢ (1− Q ) ⎥
c
⎥
Qn = 1− ⎢
⎢ Qs ⎥
⎢⎣ (1− Qs ) ⎥⎦

where :
Qn – oil yield (%)
Qc – oil content in press cake (g/100 g)
Qs – oil content in seed g (g/100 g)

J. curcas has a high content ranging from 25 to
35% (Jingura 2011). It is calculated as 30 % mean
of the oil content of Jatropha; then, if the oil yield
is 75%, this means from 10 kg of Jatropha crushed,
2.25 kg oil (2.44 l with the density of 0.92 kg/l) is
obtained (Forson et al. 2004; Beerens 2007).
Ram press. Various reports in the literature describe the Jatropha’s oil yield using ram press (Table 1). Commonly, the capacity of a ram press is
about 60–65% in 5–6 kg of seeds required to produce 1 l oil and the time required to process 8 kg of
seed crops is 8 h (Tigere et al. 2006).
In this press, the important variable to increase
oil yield is moisture content. The moisture content
was determined as a percentage based on original
fresh weight, seeds with low moisture content has
a high oil yield. In rural areas, the seeds are usually
dried under the sun to get low moisture content.
Generally, the moisture content is about 5–15% d.b.
The ram press is not financially feasible due to its
low capacity to extract oil from the seed, its clogging and its slow production (Benge 2006; Nielsen
2009). However, the ram press is still recommended
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Table 1. Important variables to increase oil yield using
ram press
Moisture content Oil yield
(% d.b)
(%)

Reference

62.5

Tewari (2007)

61

Raja et al. (2011)

6.2

60–65

Henning (2009)

12

62.5

Forson et al. (2004)

5–15

60

Axtell et al. (2012)

10

60

Openshaw (2000)

62

Eijck (2007)

62

Messemaker (2007)

62

Brittaine, Lutaladio (2010)

6–11

for small-scale seed-oil production to reduce the
purchase of oil and to improve the nutritional levels of the people by providing dietary fat as necessary after toxins dumped (Coker 2003; Henning
2004). It can be used by the press owner to produce oil for its own or as an extra income (Kamau,
Nanua 2008).
The machine design is ineffective and must be
developed from the original design. Some modifications could be considered to increase the performance of the machine, such as the redesign of the

choke opening size, which is about 10.8–13.8 mm
(Kamau, Some 2008) and piston (Henning,
Bagani 2000).
Strainer press. Various reports in the literature
describe the Jatropha’s oil yield using strainer press
(Table 2). The oil yield of 87% can be reached; 91%
can be reached when cooked at a temperature of
70°C for 1 h after dual passing (Beerens 2007).
Furthermore, the strainer press can extract 1 l of
oil from 3–4 kg of seeds and the capacity of the machine can convert 2,000 kg of seed to oil in one hour
(FACT 2006; Messemaker 2007), but the oil content in the cake is still found to be 10–12% (Singh
et al. 2002). However, commercial oil extraction is
undertaken with this machine due to its increased
efficiency over the ram press.
In this press, the important variable to increase
oil yield is moisture content, screw speed, gap size
and cooking temperature. Especially for moisture
content, it is required by approximately 2–16% d.b.
Further, clearance distances between the screw and
barrel (gap) set at 1.0–1.9 mm (Martínez et al.
2012; Sayasoonthorn et al. 2012). Component of
press factors focused on the parts of the press that
are designed to increase the pressure when extraction such as design of worm shaft (Singh, Bargale
2000; Aluko et al. 2002), its large capacity and high
yields motorization (Bouffaron et al. 2012).

Table 2. Important variable to increase oil yield using strainer press
Cooking
temperature (°C)
70

110

Moisture
content (% d.b)

Screw speed
(RPM)

Gap size
(mm)

Oil yield
(%)

Reference

2–4

55

1.8

87

Beerens (2007)

80

Tewari (2007)

87

Eijck (2007)

77

Messemaker (2007)

68

Henning (2009)

70

Brittaine, Lutaladio (2010)

68

Rabé (2005)

75

Biswas et al. (2006)

73.14

Pradhan et al. (2011)

9.69

120

70
60–100

5–15

100

75

Axtell et al. (2012)

15

50

75

Harmanto et al. (2009)

75

Henning, Bagani (2000)

6.2
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Table 3. Important variable to increase oil yield using cylinder hole press-single screw extruder (cooking temperature 70°C)
Moisture content
(% d.b)

Screw speed
(RPM)

Nozzle size
(mm)

Throughput
(kg/h)

Oil yield
(%)

Reference

2–4

49

9

13

79

Beerens (2007)

8.3

220

8

4

89.4

Karaj, Müller (2011)

Currently, the strainer press is used in industry but
not for household use due to the high price and low
profitability of the oil mill (Schmidt 2003). The cake
removed through the gap is not in the form of pellets; making environment of the machine operation
dirty and workers to be uncomfortable and unsafe.
Another disadvantage of this machine is that it is
not easy to use and it should be operated by trained
operators (Henning 2008; Jongh, Nielsen 2011).
Cylinder-hole press. Various reports in literature
describe the Jatropha’s oil yield using Cylinder-hole
press (Table 3). Max. oil recovery was reported to
be 89.4% with a throughput of 4 kg/h using single screw extruder and 70.6% with throughput of
0.55 kg/h using twin screw extruder (Table 4).
In this press, the important variable to increase oil
yield is moisture content, screw speed, nozzle size,
cooking temperature, and throughput. Low throughputs often give rise to high oil recovery; the throughput should be at least 11 to 15 kg/h (Beerens 2007).
Another important variable are temperature and
energy requirements. The temperature of the barrel
should be at 70.3 to 100°C and the energy requirement is 0.05 kWh/kg of feed for optimum pressure
(Singh, Bargale 2000).
Advantages and disadvantages of presses
Each press has advantages and disadvantages,
characteristics presses adapted to this purpose. The
parameters used to compare the presses are operation of the press, spare part, construction, maintenance and repair, and oil recovery. Advantages and
disadvantages of presses are showed in Table 5.
Table 4. Important variable to increase oil yield using cylinder hole press-twin screw extruder (Evon et al. 2013)
Moisture
Screw speed
content (% d.b)
(RPM)
5.49

6

153

Throughput
(kg/h)

Oil yield
(%)

0.55

70.6

Important processes to increase oil recovery
Oil recovery is obtained with a variety of important processes. Further, to simplify the processes
rather than each press, to make it easier to recognize influence variables in each press, they are
shown in Table 6.
Material preparation
Material preparation (Fig. 6) is an important process in increasing oil recovery. First step, Jatropha
seeds must be harvested and washed to reduce impurities such as leaves, sands and stone entrance
into the press. The impurities can damage the piston or screw expeller. Furthermore, the material
is dried under the sun or using the oven so that
the moisture content should be less than 8% (d.b.)
(Zheng et al. 2003; Pradhan et al. 2010; Raja et
al. 2011). High oil yield is produced from seeds with
low moisture content. Another important process
is cooking. Cooked seeds have an oil yield of 5–10%
higher than the seeds uncooked (Pradhan et al.
2011). Usually, optimal oil recovery is obtained by
cooking seed at 70°C. However, the cooking requires fuel and time to process; so many researchers ignore this process due to the results obtained
when the deductible with the fuel used will be the
same as if the process is not done.
Crushing
Crushing is a process to reduce the size of the
seeds before pressing. The size of J. curcas seed is
1.7 ± 0.1 cm (width), 0.8 ± 0.1 cm (diameter) and
0.54 ± 0.09 g (weight) (Rodríguez-Acosta et al.
2010). This process is necessary to make particle
size of J. curcas 2 mm (Lestari et al. 2011), thus
while pressing both using a piston or screw expeller, max. pressure on the seed’s capable piston is
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Table 5. Advantages and disadvantages of presses
Press

Ram

Strainer

Parameter

Advantages

Disadvantages

operation

Hand operated, no needed stock of fuel
and low skill is required
(Axtell et al. 2012)

Easily clogged (Benge 2006;
Jongh, Nielsen 2011)

spare part

Stock of spare part is not needed
(Sserunkuuma 1999)

Piston and bearing must be steel and it is
expensive (Sserunkuuma 1999)

construction

Simple and portable
(Sserunkuuma 1999)

It is used for demonstration and individual not for industry (Tomomatsu,
Swallow 2007; Kamau, Nanua 2008)

maintenance
and repair

Low cost, it can be manufactured by local
workshop (FACT 2006)

Part made from local workshop is not
strong (Uziak, Loukanov 2007)

oil recovery

–

Lower oil recovery, the highest is 65 %
and much oil in cake
(Forson et al. 2004)

operation

Engine driven. It can be used for all seed
crops, including palm fruit
(Owolarafe et al. 2002)

Operation by trained operators (Jongh,
Nielsen 2011). High fuel consumption,
fuel is used to drive the engine is about
10% of the oil produced
(Brittaine, Lutaladio 2010)

spare part

Many part is made of steel-like bar, cage,
worm and barrel so that its strong and
durable (Ferchau 2000)

Stock of spare part is required due to it
cannot be manufactured by local workshop (Henning 2009)

construction

The new design can be made according to
the needs (Henning 2009)

Big press, it is hardly moved
(Henning 2009)

maintenance
and repair

Continuous processing, it is not clogged
(FACT 2006)

Repairs must be performed by a skilled
mechanic (Eijck et al. 2010)

oil recovery

High oil production, 55 l of Jatropha oil
can be produced in 1 hour, so as to ensure
the availability of raw materials derived
from Jatropha oil (Henning 2008; FACT
2010). Oil yield is about 87%
(Beerens 2007)

The oil content in the cake is still found
to be 10–12% (Singh et al. 2002)

operation

Electric motor driven, low energy consumption. The input power required is
1–2.5% of the energy of oil produced
(FACT 2010). It can be used for individual, industry and research in laboratory
(Beerens 2007)

Operation by trained operators
(Jongh, Nielsen 2011)

spare part

Low cost (FACT 2006)

Stock of spare part is required due to it
cannot be manufactured by local workshop (Henning 2009)

construction

Simple and portable
(Karaj, Müller 2011)

–

maintenance
and repair

It is easy to clean (FACT 2006)

Repairs must be performed by a skilled
mechanic (Eijck et al. 2010)

oil recovery

Oil yield obtained is about 89.4% using
single screw extruder (Karaj, Müller
2011) and 70.6 % using twin screw
extruder (Evon et al. 2013)

–

Cylinder-hole

7
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Table 6. Comparison of influence variable in presses
Press

Variable (unit)

Value

moisture content (% d.b.)

5–15

Raja et al. (2011)

choke opening size (mm)

10.8–13.8

Kamau, Some (2008)

Ram

oil yield (%)

60–62.5

production capacity (kg/h)
2

pressure (kg/cm )

Strainer

Tigere et al. (2006)

190

Axtell et al. (2012)
Pradhan, Naik et al. (2010)

cooking seed temperature (°C)

70–100

Beerens (2007)

gap size (mm)

1.0–1.9

Martínez et al. (2012)

oil yield (%)

68–87

Beerens 2007; Rabé (2005)

heat treatment at barrel (°C)

2

70–110

Beerens (2007)

15–2,000

FACT (2006)

50–12,040

FACT (2010)

pressure (kg/cm )

8–357

Beerens (2007)

moisture content (% d.b.)

2–8.3

Zheng et al. (2003)

cooking seed temperature (°C)

70–100

Singh, Bargale (2000)

restriction size (mm)

6–12

Beerens 2007; Karaj, Müller (2011)

oil yield (%)

79–89.4

Beerens 2007; Karaj, Müller (2011)

heat treatment at barrel (°C)

70–120

Beerens (2007)

production capacity (kg/h)
rotation speed (rpm)
2

pressure (kg/cm )
moisture content (% d.b.)
cooking seed temperature (°C)

up to 200

Beerens 2007; Karaj, Müller (2011)

51–153

FACT (2010)

1.9–4.9
70–100
–

oil yield (%)

70.6

heat treatment at barrel (°C)

up to 200

rotation speed (rpm)

153

Extracting process is required to separate the oil
from Jatropha seeds. The machine design should

Evon et al. (2013)

80–120

production capacity (kg/h)

Extracting

Singh et al. (2002)

49–355

restriction size (mm)

reached. Traditionally, seed can be crushed using
stone (Chachange 2003) but the results are certainly not efficient. Nowadays, many presses were
equipped with a crush machine (Henning 2009).

8

5–6
2–15

rotation speed (rpm)

Cylinder hole-twin
screw extruder

Henning (2009)

moisture content (% d.b.)

production capacity (kg/h)

Cylinder hole-single
screw extruder

Reference

estimate the size of the choke opening size, gap
and restriction size for oil discharge. When the
discharge is too large, the oil will be slight; if it is
too small, the piston or screw expeller has to work
harder. Especially in the ram press machine, it is
difficult to move the piston back (Kamau, Some
2008). Fig. 7 shows the performance of each press
to extract oil from Jatropha seeds.
The production of large quantities of oil is impossible using a ram press due to the high performance
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Fig. 6. Material preparation
process

Oil yield (%)

only 65% of oil yield and one hour is needed to produce one litre oil of Jatropha. Unfortunately, using
an engine driven screw press, it is too expensive in
rural areas. However, the ram press should remain
in use as it helps rural people to produce oil as an
energy source although it is inefficient (Jongh,
Nielsen 2011). The design of the ram press can
still be improved by creating a large piston, bearing
and designing a choke opening that adjusts to the
type of seed (Sserunkuuma 1999).
A strainer press is recommended for the use in
rural areas as this machine is capable of extracting
oil with a yield of 87% and the price is lower than
that of a cylinder-hole press (Beerens 2007). It is
powered by diesel engine and big press construction so that it can process up to 2,000 kg seeds/h
(Singh et al. 2002). Another advantage of this machine is ability to work continuously. The press can
also add additional tools such as crusher, boiler and
cooker that can be adapted to the needs. Female
operator can also operate this machine because
high technology is not provided, but the operator
must be trained first. However, oil yield of 87% requires a 10% fuel oil so that the net oil yield is 77%.
For cylinder hole for press, twin screw extruder
produced too little oil – about 70.6%, while the cost
to buy this press is high enough. Hence it needs further research to maximize effectivity of this press.
The highest oil yield is extracted by using a cylinder
100
90
80
70
60
50
40
30
20
10
0

Ram

Strainer

hole press with single screw extruder. This machine
is capable of working continuously, so throughput
and the pressure are strong and stable. Oil extraction from the seed can be up to 89.4% from using
this machine and net oil yield about 86.9% (Karaj,
Müller 2011). Another advantage is that the operation of this machine is easy, portable, comfortable
and safe for large scale oil production, especially oil
for producing biodiesel fuel.
Future recommendation
J. curcas provides great opportunities for human
as an alternative source of energy reducing fossil
fuel. Research on presses must be further developed. Oil yield obtained should be close to 95% so
that the production of fruits that is remaining can be
maximized into a J. curcas oil recovery. Mechanical
extraction is used more because the seeds are not
separated from the kernel and the production costs
are not large compared to chemical extraction. Pressure comes from the compression ratio. For the ram
pressure of the piston, it gets the reaction force from
the seeds while strainer and cylinder-hole exerted
the friction force between the screw surface, seed
and the inner cylinder. Consequently, the material
used in areas of high pressure must be steel.
High oil yield is not only determined by a design
of press, but also by the variables mentioned above.
Therefore, press applications provide a good research

Cylinder Cylinder
hole-single hole-twin
screw
screw
extruder extruder

Oil press
Fig. 7. The highest oil yield from each press



Fig. 8. Flow process to extract Jatropha oil
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opportunity. In future, research on mechanical extraction methods must follow the scheme below (Fig. 8).
CONCLUSION
The three types of press have different characteristics. Each has advantages and disadvantages. The ram
press is the technology to produce oil in rural areas.
These machines are ineffective but are still needed to
produce oil in very small amounts. The strainer press
can produce oil more effectively than a ram press,
but still uses manual operation to open and close the
gap. The cylinder press is the best machine due to its
easy use and capability to extract oil from Jatropha
seeds on a large scale with oil yields of about 89.4%.
Finally, the production of J. curcas oil as a raw material of biodiesel needs a machine that is able to work
continuously with operators more focused on the
process. Therefore, the cylinder-hole press and further research for its development are recommended.
References
Achten W. (2010): Sustainability Evaluation of Biodiesel from
Jatropha curcas L. [PhD. Thesis.] Mozambique, Katholieke
University.
Achten W.M.J., Verchot L., Franken Y.J., Mathijs E., Singh
V.P., Aerts R. (2008): Jatropha bio-diesel production and
use. Biomass and Bioenergy, 32: 1063–1084.
Akintayo E.T. (2004): Characteristics and composition of
Parkia biglobbossa and Jatropha curcas oils and cakes.
Bioresource Technology, 92: 307–310.
Aluko O.B., Ola I.A., Makanjuola G.A., Oluwadare G.O.
(2002): A wear testing rig for rapid comparative evaluation
of maintenance materials for some oilseed screw press
components. Journal of Food Engineering, 55: 367–372.
Axtell B., Fellows P., Gedi L., Hounhouigan J., Murphy F.,
Oti-Boateng P. (2012): Setting up and Running a SmallScale Cooking Oil Business. Wageningen, The Technical
Centre for Agricultural and Rural Cooperation Publishing.
Basili M., Fontini F. (2012): Biofuel from Jatropha curcas:
Environmental sustainability and option value. Ecological
Economics, 78: 1–8.
Bates L. (2000): Guide to the Design, Selection and Application of Screw Feeders. London, Proffesional London
Publishing.
Beerens P. (2007): Screw-pressing of jatropha seeds for fuelling purposes in less developed countries. [Master Thesis.]
Eidhoven, Eidhoven University of Technology.

10

Benge M. (2006): Assessment of the potential of Jatropha curcas (biodiesel tree) for energy production and other uses in
developing countries. Available at http://www.ascensionpublishing.com/BIZ/jatropha.pdf (acessed July 2006).
Biswas S., Kaushik N., Srikanth (2006): Biodiesel: technology
and business opportunities. In: Insight. Biodiesel Conference Towards Energy Independence – Focus on Jatropha,
Rashtrapati Bhawan, June 9–10, 2006: 303–330.
Bouffaron P., Castagno F., Herold S. (2012): Straight vegetable oil
from Jatropha curcas L. for rural electrification in Mali – A techno-economic assessment. Biomass and Bioenergy, 37: 298–308.
Brittaine R., Lutaladio N. (2010): Jatropha: a Smallholder
Bioenergy Crop the Potential for Pro-Poor Development.
Rome, FAO.
Caniëls M.C.J., Romijn H. (2010): The Jatropha Biofuels Sector in Tanzania 2005–9: Evolution Towards Sustainability?
Eidhoven, Eidhoven University of Technology.
Ceasar S.A., Ignacimuthu S. (2011): Applications of biotechnology and biochemical engineering for the improvement
of Jatropha and biodiesel: a review. Renewable and Sustainable Energy Reviews, 15: 5176–5185.
Chachange B. (2003): Jatropha oil as a renewable fuel for road
transport: policy implications for technology transfer in
Tanzania. [Master Thesis.] Lund , Lund University.
Coker R.D. (2003): The Use of Oilseed Cake from Small-Scale
Processing Operations for Inclusion in Rations for PeriUrban Poultry and Small-Ruminant Production. London,
University of Greenwich.
Divakara B.N., Upadhyaya H.D., Wani S.P., Gowda C.L.L.
(2010): Biology and genetic improvement of Jatropha
curcas L.: a review. Applied Energy, 87: 732–742.
Dufaure C., Leyris J., Rigal L., Mouloungui Z. (1999): A twinscrew extruder for oil extraction: I. Direct expression of
oleic sunflower seeds. Journal of the American Oil Chemists’ Society, 76: 1073–1079.
Eijck J.V. (2007): Transition towards Jatropha biofuels in
Tanzania? An analysis with strategic niche management.
African Studies Centre Publishing. Available at http://
www.ascleiden.nl
Eijck J.V., Smeets E., Romijn H., Balkema A., Jongschaap R.
(2010): Jatropha assessment agronomy, socio-economic
issues, and ecology, facts from literature. Netherlands
Programmes Sustainable Biomass.
Evon P., Vandenbossche V., Rigal L. (2012): Manufacturing
of renewable and biodegradable fiberboards from cake
generated during biorefinery of sunflower whole plant in
twin-screw extruder: Influence of thermo-pressing conditions. Polymer Degradation and Stability, 97: 1940–1947.
Evon P.H., Kartika I.A., Cerny M., Rigal L. (2013): Extraction of
oil from Jatropha seeds using a twin-screw extruder: Feasibil
ity study. Industrial Crops and Products, 47: 33–42.

Res. Agr. Eng.

Vol. 61, 2015 (1): 1–13
doi: 10.17221/22/2013-RAE

FACT (2006): Jatropha Handbook. Eindhoven, FACT Foundation. Availabe at http://tinyurl.com/mttvrn
FACT (2010): The Jatropha Hand Book from Cultivation to
Application. Eindhoven, FACT Foundation. Available at
www.factfoundation.com
Ferchau E. (2000): Equipment for decentralised cold pressing
of oil seeds. Folkecenter for Renewable Energy Publishing.
Available at http://www.folkecenter.dk (accessed Nov 2000).
Forson F.K., Oduro E.K., Hammond-Donkoh E. (2004):
Performance of Jatropha oil blends in a diesel engine.
Renewable Energy, 29: 1135–1145.
Harmanto A., Hendriadi E., Rahmarestia, Mardison, Wiyono
J. (2009): Performance test of a screw-press machine for extracting Jatropha Curcas seed into crude oil as an alternative
energy source. Indonesian Journal of Agriculture, 2: 35–40.
Henning R.K. (2004): The Jatropha system”, Integrated rural
development by utilisation of Jatropha Curcas L. (Jcl) as
raw material and as renewable energy. Available at www.
jatropha.de/documents/JCL-economystrategy
Henning R.K. (2008): Jatropha Curcas L. in Africa. An
Evaluation. Weissensberg, Global Facilitation Unit for
Underutilized Species (GFUUS).
Henning R.K. (2009): The Jatropha system: An Integrated
Approach of Rural Development The Jatropha Booklet,
Weissensberg.
Henning R., Bagani G. (2000): A Guide to the Jatropha System
and its Dissemination in Africa. The Jatropha Booklet.
Weissensberg.
Jiang L., Hua D., Wang Z., Xu S. (2010): Aqueous enzymatic
extraction of peanut oil and protein hydrolysates. Food and
Bioproducts Processing, 88: 233–238.
Jingura R.M. (2011): Technical options for optimization of production of Jatropha as a biofuel feedstock in arid and semi-arid
areas of Zimbabwe. Biomass and Bioenergy, 35: 2127–2132.
Jongh J.D., Nielsen F. (2011): Lessons Learned: Jatropha for
Local Development. Mozambique, FACT Foundation.
Jongschaap R.E.E., Corré W., Bindraban P., Brandenburg W.A.
(2007): Claims and fact on Jatropha curcas L. Wageningen,
Plant Research International. Report No. 158.
Kamau J.M., Nanua J.N. (2008): Storage stability of ram press
extracted semi-refined sunflower oil. Agricultura Tropica
et Subtropica, 41: 106–109.
Kamau J.M., Some D.K. (2008): Performance of the ram press
with different oilseeds. Agricultural Mechanization in Asia,
Africa, and Latin America, 39: 61–64.
Karaj S., Müller J. (2011): Optimizing mechanical oil extraction of Jatropha curcas L. seeds with respect to press capacity, oil recovery and energy efficiency. Industrial Crops
and Products, 34: 1010–1016.
Kartika I.A. (2005): Oil extraction of oleic sunflower seeds
by twin screw extruder: influence of screw configuration

and operating conditions. Industrial Crops and Products,
22: 207–222.
Koh M.Y., Ghazi T.I.M. (2011): A review of biodiesel production from Jatropha curcas L. oil. Renewable and Sustainable
Energy Reviews, 15: 2240–2251.
Kumar S., Chaube A., Jain S.K (2012): Sustainability issues
for promotion of Jatropha biodiesel in indian scenario: A
review. Renewable and Sustainable Energy Reviews, 16:
1089–1098.
Lestari D., Mulder W.J., Sanders J.P.M. (2011): Jatropha seed
protein functional properties for technical applications.
Biochemical Engineering Journal, 53: 297–304.
Louli V., Folas G., Voutsas E., Magoulas K. (2004): Extraction of parsley seed oil by supercritical CO2. Journal of
Supercritical Fluids, 30: 163–174.
Makkar H.P.S., Kumar V., Oyeleye O.O., Akinleye A.O., Angulo-Escalante M.A., Becker K. (2011): Jatropha platyphylla,
a new non-toxic Jatropha species: Physical properties and
chemical constituents including toxic and antinutritional
factors of seeds. Food Chemistry, 125: 63–71.
Martínez M.L., Marín M.A., Faller C.M.S., Revol J., Penci
M.C., Ribotta P.D. (2012): Chia (Salvia hispanica L.) oil
extraction: Study of processing parameters. LWT – Food
Science and Technology, 47: 78–82.
Messemaker L. (2007): The green myth? Assessment of the
Jatropha value chain and its potential for pro-poor biofuel
development in Northern Tanzania. [Master Thesis.] University of Utrecht, The Netherlands.
Mofijur M., Masjuki H.H., Kalam M.A., Hazrat M.A., Liaquat
A.M., Shahabuddin M., Varman M., (2012): Prospects of
biodiesel from Jatropha in Malaysia. Renewable and Sustainable Energy Reviews, 16: 5007–5020.
Mpagalile J.J., Hanna M.A., Weber R. (2007): Seed oil extraction using a solar powered screw press. Industrial Crops
and Products, 25: 101–107.
N’diaye S., Rigal L. (2000): Factors influencing the alkaline
extraction of poplar hemicelluloses in a twin-screw reactor:
Correlation with specific mechanical energy and residence
time distribution of the liquid phase. Bioresource Technology, 75: 13–18.
Ngongoni N.T., Mapiye C., Mwale M., Mupeta B. (2007): Effect
of supplementing a high-protein ram press sunflower cake
concentrate on smallholder milk production in Zimbabwe.
Tropical Animal Health and Production, 39: 297–307.
Nielsen F. (2009): Jatropha curcas oil production for local
development in Mozambique. African Crop Science Conference Proceedings, 9: 71–75.
Ofori-Boateng C., Teong L.K., Jitkang L. (2012): Comparative
exergy analyses of Jatropha curcas oil extraction methods:
Solvent and mechanical extraction processes. Energy Conversion and Management, 55: 164–171.

11

Vol. 61, 2015 (1): 1–13

Res. Agr. Eng.

doi: 10.17221/22/2013-RAE
Openshaw K. (2000): A review of Jatropha curcas: An oil plant
of unfulfilled promise. Biomass and Bioenergy, 19: 1–15.
Owolarafe O.K., Faborode M.O., Ajibola O.O. (2002): Comparative evaluation of the digester-screw press and a handoperated hydraulic press for palm fruit processing. Journal
of Food Engineering, 52: 249–255.
Oyinlola A., Ojo A., Adekoya L.O. (2004): Development of
a laboratory model screw press for peanut oil expression.
Journal of Food Engineering, 64: 221–227.
Pradhan R.C., Meda V., Rout P.R., Naik S., Dalai A.K. (2010):
Supercritical CO2 extraction of fatty oil from ﬂaxseed and
comparison with screw press expression and solvent extraction processes. Journal of Food Engineering, 98: 393–397.
Pradhan R.C., Mishra S., Naik S.N., Bhatnagar N., Vijay V.K.
(2011): Oil expression from Jatropha seeds using a screw
press expeller. Biosystems Engineering, 109: 158–166.
Pradhan R.C., Naik S.N., Bhatnagar N., Vijay V.K. (2010):
Design, development and testing of hand-operated decorticator for Jatropha fruit. Applied Energy, 87: 762–768.
Pramanik K. (2003): Properties and use of Jatropha curcas
oil and diesel fuel blends in compression ignition engine.
Renewable Energy, 28: 239–248.
Prat L., Guiraud P., Rigal L., Gourdon C. (2002): A one dimensional model for the prediction of extraction yields
in a two phases modified twin-screw extruder. Chemical
Engineering and Processing, 41: 743–751.
Qian J., Shi H., Yun Z. (2010): Preparation of Biodiesel from
Jatropha curcas L. oil produced by two-phase solvent extraction. Bioresource Technology, 101: 7025–7031.
Rabé E.L.M. (2005): Jatropha oil in copression ignition engines. Effects on the engine, environment and Tanzania
as supplying country. [Graduation Thesis.] Eindhoven,
Eindhoven University of Technology.
Raja S.A., Smart D.S.R., Lee C.L.R. (2011): Biodiesel Production from Jatropha oil and its characterization. Research
Journal of Chemical Sciences, 1: 81–87.
Rasmussen L.V., Rasmussen K., Bruun T.B. (2012): Impacts of
Jatropha-based biodiesel production on above and belowground carbon stocks: A case study from Mozambique.
Energy Policy, 51: 728–736.
Rodríguez-Acosta M., Sandoval-Ramírez J., Zeferino-Díaz R.
(2010): Extraction and characterization of oils from three
mexican Jatropha species. Journal of the Mexican Chemical
Society, 54: 88–91.
Sahoo P.K., Das L.M. (2009): Combustion analysis of Jatropha, Karanja and Polanga based biodiesel as fuel in a diesel
engine. Fuel, 88: 994–999.
Sayasoonthorn S., Kaewrueng S., Patharasathapornkul P.
(2012): Rice bran oil extraction by screw press method:
Optimum operating settings, oil extraction level and press
cake appearance. Rice Science, 19: 75–78.

12

Schmidt B. (2003): Jatropha curcas L. an international botanical answer to biodiesel production & renewable energy. Dove
Biotech, Ltd. Available at http://www.dovebiotech.com
Shah S., Sharma A., Gupta M.N. (2004): Extraction of oil from
Jatropha curcas L. seed kernels by enzyme assisted three phase
partitioning. Industrial Crops and Products, 20: 275–279.
Singh J., Bargale P.C (2000): Development of a small capacity
double stage compression screw press for oil expression.
Journal of Food Engineering, 43: 75–82.
Singh K.K., Wiesenborn D.P., Tostenson K., Kangas N. (2002):
Influence of moisture content and cooking on screw pressing of crambe seed. Journal of the American Oil Chemists’
Society, 79: 165–170.
Singh K.K., Wiesenborn D.P., Tostenson K., Kangas N. (2002):
Influence of moisture content and cooking on screw pressing of crambe seed. Journal of the American Oil Chemists’
Society, 79: 165–170.
Singh R.N., Vyas D.K., Srivastava N.S.L., Narra M. (2008):
Spreri experience on holistic approach to utilize all parts
of Jatropha curcas fruit for energy. Renewable Energy, 33:
1868–1873.
Sriti J., Msaada K., Talou T., Faye M., Kartika I.A., Marzouka
B. (2012): Extraction of coriander oil by twin-screw extruder: screw configuration and operating conditions effect. Industrial Crops and Products, 40: 355–360.
Sserunkuuma D. (1999): Agricultural Technology Economic
Viability and Poverty Alleviation in Uganda. Kampala, The
Association for Strengthening Agricultural Research in
Eastern and Central Africa.
Tambunan A.H., Situmorang J.P., Silip J.J., Joelianingsih A.,
Araki T. (2012): Yield and physicochemical properties of
mechanically extracted crude Jatropha curcas L. oil. Biomass and Bioenergy, 43: 12–17.
Tewari D.N. (2007): Jatropha & Biodiesel. 1st Ed. New Delhi,
Ocean Books Ltd.
Tigere T.A., Gatsi T.C., Mudita, Chikuvire T.J., Thamangani
S., Mavunganidze Z. (2006): Potential of Jatropha curcas
in improving smallholder famers’ livelihoods in Zimbabwe:
An exploratory study of Makosa ward, Mutoko district.
Journal of Sustainable Develepment in Africa, 8: 1–9.
Tomomatsu Y., Swallow B. (2007): Jatropha curcas biodiesel
production in Kenya economics and potential value chain
development for smallholder farmers. World Agroforestry
Centre Publishing. Available at http://www.worldagroforestry.org
Uziak J., Loukanov I.A. (2007): Performance evaluation of
commonly used oil ram press machines. CIGR Ejournal,
9: 1–12.
Wardana I.N.G. (2010): Combustion characteristics of Jatropha oil droplet at various oil temperatures. Fuel, 89:
659–664.

Res. Agr. Eng.

Vol. 61, 2015 (1): 1–13
doi: 10.17221/22/2013-RAE

Warra A.A. (2011): Sesame (Sesamum Indicum L.) seed
oil methods of extraction and its prospects in cosmetic
industry: A review. Bayero Journal of Pure and Applied
Sciences, 4: 164–168.
Zhang Z.-S., Wang L.-J., Li D., Jiao S.-S., Chen X.D., Mao
Z.-H. (2008): Ultrasound-assisted extraction of oil from

ﬂaxseed. Separation and Puriﬁcation Technology, 62:
192–198.
Zheng Y., Wiesenborn D.P., Tostenson K., Kangas N. (2003):
Screw pressing of whole and dehulled flaxseed for organic
oil. American Oil Chemistry Society, 80: 1039–1045.
Received for publication March 26, 2013
Accepted after corrections August 28, 2013

Corresponding author:

Ali Nurrakhmad Siregar, ST, M.Sc., Kebangsaan University, Faculty of Engineering and Built Environment,
Department of Mechanical and Materials Engineering, 43 600 UKM Bangi, Selangor, Malaysia
phone: + 603 8921 6505, fax: + 603 8925 9659, e-mail: anr_m97@yahoo.co.id

13

