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ABSTRACT 

Jatropha curcas Linn oil was extracted using Hexane : isopropanol mixture in a ratio of 3:2 as a 
solvent employing the Soxhlet extraction method. The solvent extraction of Jatropha seed kernels 

gave a yield of 50 g oil / 100 g Jatropha seed kernels. The physical and chemical properties of 

Jatropha curcas seed oil were evaluated and the results showed that it consists of 50 % (dry 
w/w) crude oil whose density was 0.9174g/cm

3
, moisture level of 0.02%, acid value (3.25 

mgKOH/g), iodine value (100.62 mgKOH/g), saponification value (195.13mgKOH/g), flash 
Point (I55°C), Pour point (15°C), sulphur content (0.02%), distillation point (342°C), viscosity 

at 40°C (33.36 cSt), viscosity at 82°C=11.09 cSt, colour is yellowish (1.0). It is obvious that the 

properties of Jatropha oil will be comparable to those of the standard diesel oil upon further 
transesterified to biodiesel.  
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1. INTRODUCTION 
 

Jatropha curcas is a nut belonging to the 

Euphorbiaceae family. It is cultivated in 

central and south America, south east Asia, 

India and Africa (Gübitz et al., 1998; Dhillon, 

2006).The name was derived from Greek 

“jatros” meaning “physician” and “trophe” 

meaning “nutrition” (Patil, 2008) Jatropha 

curcas tree which can easily be propagated by 

cutting is widely planted as a hedge to protect 

the fields from erosion, as it is not edible to 

animals. Jatropha curcas can grow well under 

adverse climatic conditions because of its low 

moisture demands, fertility requirements and 

tolerance to high temperatures (Kaushik et al, 

2007). All parts of Jatropha.curcas L plant 

have their respective uses. Like many other 

Jatropha species, Jatropha curcas is a 

succulent tree that sheds its leaves during the 

dry season. It is well adaptor to arid and semi-

arid conditions and often used for erosion 

control. The leaves are used in traditional 

medicine against coughs or as antiseptics after 

birth, and the branches are chewing sticks 

(Gübitz et al., 1998). The latex produced from 

the branches is useful for wound healing and 

other medicinal uses. Each fruit contains 2-3 

oblong black seeds which can produce oil. The 

seed kernel oil contained 40-60% (w/w) oil 

(Makka et al., 1997). The seed oil extracted is 

found useful in medicinal and veterinary 

purposes, as insecticide, for soap production 

and as fuel substitute (Gübitz et al., 1998). The 

most significant potential of Jatropha lies in 

the production of bio-diesel from the seeds it 

produces. Jatropha seeds are harvested, 

cracked and peeled using simple and cost-

effective equipment and then pressed to 

extract the oil. The oil is then processed to 

produce biodiesel that may be used directly in 

diesel engines without further modification 

(Mittelbach et al, 1996). 
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2. LITERATURE REVIEW 
 

Different researchers have conducted studies on 

Jatropha curcas seed and oil. For example, 

Henning (1998) reported the use of Jatropha 
curcas L, its household perspective and 

contribution to rural employment creation in 

Mali. A critical analysis of Jatropha curcas L 

through biodiesel production was carried out by 

Dange (2006). Lele (2008) reported that Jatropha 

seed oil has high saponification value and is 

being extensively used for making soap in some 

countries. Kurrel (2006) reported the prospects 

and potentials of Jatropha curcas L for biodiesel 

production. Salimon and Abdullah (2008), 

studied the physio-chemical properties of 

Malaysian Jatropha curcas seed oil. Emmanuel 

et al (2006), reported a two step procedure for 

the extraction of the Jatropha oil from the seed 

and the conversion of the extracted oil to 

biodiesel. Chemical composition and insecticidal 

properties of the underutilized Jatropha Curcas 

seed oil from Akure, Nigeria was reported by 

Adebowale and Adedere (2006). Reyadh (2008) 

also worked on Jatropha curcas L cultivation, 

comparison of the properties of Jatropha oil and 

the standard specification of diesel oil.  

 

3. MATERIALS AND METHODS 

3.1 Sampling and Sample Pre-treatment  

 Samples of Jatropha seeds were obtained from 

Jatropha curcas L trees at different places in 

Kura, Tarauni, Dawakin kudu and Gezawa local 

government areas of Kano State Nigeria.(Figure 

1). Jatropha ripe seeds were collected and the 

damaged seeds were discarded. The seeds were 

cleaned, blanched and dried in an oven at 105
o
C 

for 30 minutes. The seeds were then grinded to 

powder using a grinder. The powdered sample 

was stored in an air tight polyethylene bag for 

extraction. 

 

 

Figure 1 Map of Kano state showing study area 

 

3.2 Analytical Procedures 

Oil was extracted from sample of the seed 

powder in a soxhlet extractor. The sample was 

packed in a Whatman extraction paper and 3:2 

hexane: isopropanol was used as the extraction 

solvent (Emmanuel et al., 2006). The extraction 

was carried out continuously for 12 hours. At the 
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end of the extraction period the oil was 

recovered by distilling off the solvent (3:2 

hexane: isopropanol). Specific gravity of the oil, 

Flash point, Pour point, Kinematics viscosity, 

Distillation and Sulphur content of the oil were 

determined at 40
o
C using a standard method 

(Chopra and Kanwar, 1991). Analyses for Iodine 

value, Acid and Saponification values were, also, 

carried out using standard methods (AOAC, 

1990).  

4.  RESULTS AND DISCUSSION 

 The physicochemical properties of Jatropha 

curcas oil can be compared with standard diesel 

oil and biodiesel (Table 1). The results showed 

that the seed contains 50 % light yellow crude 

oil. The high oil content of the seeds of jatropha 

curcas will apparently make it viable for 

commercial extraction. 

The oil of Jatropha Curcas L seed  has a specific 

gravity of 0.917 g/cm
3
, which is comparable to 

the values reported in seeds of rape 0.910 g/cm
3
, 

sunflower 0.918g/cm
3
 and Karanj (pogamia), 

0.910 g/cm
3
 (Eromosele and Pascal, 2003). The 

oil density (0.917 g/cm
3
) is however higher than 

that of diesel oil (0.84g/cm
3
) ( Lele, 2008), 

lighter than groundnut oil (0.918 g/cm
3
), and 

neem seed oil (0.939 g /cm
3
) (Akpan, 1999). 

 

Table 1 Comparison of the properties of Jatropha curcas oil with Diesel oil 

PARAMETER Jatropha curcas 

oil* 

Standard  diesel oil 

N2 

Tests specification for 

biodiesel (EMA, 2006) 

Oil yield, % 50 - - 

Specific gravity, g/cm
3
 0.917  0,82÷0,85  

(Shaine Tyson, 2001) 

0.86-0.90 

Colour 1.0 (yellow) - - 

Odour Odourless - - 

Saponification value, 

mgKOH/g 

195.13  - - 

Acid value, mgKOH/g 3.25  - 0.3 

Iodine value, mgKOH/g 100.62  < 6  

(Pokrovskij, 1985) 

- 

Pour point,
 o
C 15 10 - 

Flash point,
 o
C 155 60-80  

(Shaine Tyson, 2001) 

52 

Sulphur 0.02 1.00 Per regulation 

Distillation temperature,
 

o
C 

342 350 343 

Calorific value, MJ/kg 39.7 39.2 42 

Kinematic viscosity at 

40
o
C, cSt 

33.36 2,4 ÷ 2,6 

(Van Gerpen, 2004) 

1.9~4.1 

*The results are average of three replicates 

 

The iodine value of the Jatropha crude oil was 

100.62gI2/100g, which showed that the seed oil 

upholds the good qualities of plant oil and semi 

dry oil (Eromosele et al 1997). The value is also 

comparable to iodine value of Karanj seed 

103gI2/100g.  

Saponification value of the Jatropha curcas oil 

was found to be 195 mgKOH/g. According to 

Hassan et al (2005), the value obtained is 

comparable to 188 mg KOH /g and 213 mg KOH 

/g  reported in rubber seed oil (Abalaka et al, 

1988), neem seed oil (Akpan,1999) respectively. 

The acid value of jatropha oil (3.25 mgKOH/g) 

was found to be lower than the maximum 

acceptable value of 4 mg/KOH as recommended 

by the codex Alimenterius commission for 

groundnuts (Abaye et al, 1998; Hassan et al, 

2005). The resultant high acid value can cause 

damage to injector and also result in deposits in 

fuel system and affect life of pumps and filters 
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(Lele 2008). The acid value is, also, lower than 

that of palm oil - 16.4 (Oshinowo, I987) and 

horse bean - 13.4 (Ajiwe et at., 1997).  

The viscosity of jatropha curcas oil was found to 

be 33.36 cSt which is higher than that of the 

standard diesel oil (22.7 cSt). In addition to 

lubrication of fuel injection system components, 

fuel viscosity controls the characteristics of the 

injection from the diesel injector (Akintayo, 

2004). Consequently, use of raw jatropha curcas 

oil as fuel will be accompanied by a number of 

drawbacks. However, these drawbacks could be 

minimized or completely eliminated by 

converting the oil to biodiesel through 

trandesterification process. Transesterification is 

the reaction of fatty acids (triglyceride 

molecules) with alcohol using catalysts such as 

KOH, NaOH or NaOCH3. The products of the 

reaction are esters of fatty acids and glycerine. 

The main aim of transesterification is the 

reduction of viscosity, because viscosity of 

vegetable oils is much higher than that of diesel 

fuel and its direct application in a diesel engine 

may lead to the formation of sediments in 

cylinders of a diesel engine and fuel flow 

problems at low temperatures. 

Flash point of Jatropha curcas oil was found to 

be 155 
0
C which is higher than that of the diesel 

oil 150
o
C. In view of higher flash point it has 

advantage over diesel oil Such as more safety 

during storage, handling and transport (Lele, 

2008). The pour point of jatropha oil was found 

to be 15 
o
C which is found to be higher than the 

diesel oil (10
o
C). According to (Lele, 2008), the 

higher the pour point, the better the system 

performance of the engine. The sulphur content 

of Jatropha oil was 0.02% against 1.0 for 

standard diesel oil. Low level of sulphur results 

to high performance of engine (Lele, 2008).  

 

 

4. CONCLUSION 

 

From the results obtained it was observed that, 

the Jatropha Curcas L has the potential of 

proving a promising and commercially viable 

alternative to diesel fuel since it can be 

conditioned to a state comparable to diesel fuel. 

It should be noted that, pure jatropha curcas oil 

does not possess suitable properties for use as a 

substitute to diesel oil on engines owing to the 

following problems: high viscosity (33.36 cSt);  

high density (0.917 g/cm
3
); low cetane number 

(33-43); low calorific value and low thermal 

stability. Due to the high viscosity, jatropha oil 

may only be burned in engines with specific 

design, e.g. in engines with a specially modified 

turbulence combustion chamber. Consequently, 

vegetable oils (in pure form) have not so far 

found a wider application as engine fuels. 

However, these shortcomings can be reduced or 

eliminated by converting the oil to biodiesel 

through a process called transesterification. 

Biodiesel is much more suitable for use as an 

engine fuel than straight vegetable oil for a 

number of reasons, the most significant being its 

lower viscosity.  

Furthermore, the physical and chemical 

characteristics of the jatropha curcas oil are in 

close agreement with those recommended by the 

international codex standards for other vegetable 

oils. Therefore, further conditioning (for example 

purification and sulphating) of the jatropha 
curcas oil could have an impact on its industrial 

and domestic applications. 
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