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Abstract. The hydrocarbon content of Jatropha curcas seed oil obtained from Oleh Community in 

Delta State, NIFOR farm in Edo State and Ikabigbo in  Edo State represented as samples X, Y and 

Z respectively  were investigated using Gas Chromatography with flame ionization detector. The 

predominant alkanes found in the oil samples are n-Eicosane (C20H42) and n-Docosane (C22H46), 

while the major polynuclear aromatic hydrocarbon found in the oil samples is chrysene. Sample X 

has the highest percentage of n-Eicosane  (65.72%), sample Y has 35.56% n-Eicosane while sample 

Z has the lowest n-Eicosane (0.23%). Sample Z has the highest percentage of n-Docosane 

(91.38%), sample Y has 60.11% n-Docosane with sample X being the lowest (22.65%). The 

percentage of chrysene in sample Y is highest (100%), sample X has 97.47% while sample Z has 

the lowest percentage of chrysene (44.75%). 

Introduction 

Recent investigations into the seed oil of Jatropha curcas a non edible tropical plant oil has 

revealed that the oil not only contains fatty acids, but also constitutes n-alkanes and some 

polynuclear aromatic hydrocarbons such as Chrysene. Jatropha Curcas is a small tree which 

belongs to the plant family euphorbiaceae. 
[1] 

It is commonly found and utilized across most of the 

tropical and subtropical regions of the world
[2]

 and has enormous economic potentials due to its vast 

usefulness in Medicine,
[3]

 as ornamental plants, raw material for dye, potential feed stock, 

pesticides, soil enrichment manure etc
[4]

 It has a yield per hectare of more than four times that of 

soybean and ten times that of corn
[5 2]

. Extracts from Jatropha Curcas have been shown to have 

anti-tumor activity
[6]

. Jatropha seed oil can be used to fuel diesel engine,
[7]

 or converted to biodiesel 

by transesterification process with methanol and suitable catalyst 
[8,9,10]

. The seed oil can also be 

used for soap making, candle making, synthetic detergent.
[11]

 

 

Plant oils usually contain free fatty acids, phospholipids, sterols, water, odourants, 
[12]

 and 

hydrocarbons 
[13]

, together with some polynuclear aromatic hydrocarbons (PAHs), 
[14,15,16]

. 

Hydrocarbons are important part of the minor constituents belonging to vegetable oils and their 

determination could be a means of establishing oil quality and genuineness in vegetable oils
[17]

. 

Isolation of the hydrocarbon fraction in vegetable oil can be performed by means of alkaline 

hydrolysis of the oil sample
[18]

. 

 

Although hydrocarbons has been detected in vegetable oils such as oils of sunflower, olive, sesame, 

peanut, safflower, soybean, coconut, rapeseed
[16, 17, 19, 20]

, there have been no published report on the 

detection of hydrocarbons in Jatropha seed oil. It is also known that the seed oil content of a plant 

could vary from location to location
[14, 2]

, hence the need to investigate the hydrocarbon constituents 

of Jatropha curcas seed oil from three different locations. Jatropha curcas seed oil has won the 

interest of many scientist in recent times because of its usefulness in biodiesel production, soap 

making, candle making, fuel for lighting, lubricating, medicine etc. 

This paper reports the variation of the hydrocarbon constituents of Jatropha seed oil obtained from 

Jatropha seeds harvested from three different locations.  
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Materials and Methods 

Materials used for these experiments include Jatropha seed oil extracted from Jatropha seeds by 

mechanical press, Hexane of high grade (99.9%) purchased from Sigma Aldrich Germany, Hot 

plate with magnetic stirrer, a Gas Chromatography Flame ionization detector (GC FID) with HP-5 

column, Foil paper, dichloromethane, a column packed with glass fibre wool and silica gel. 

  

Experimental Methods 

5ml of the oil was measured with a small measuring cylinder and poured in a 250ml beaker. The oil 

was heated on a hot plate to a temperature of 60
0
C and allowed to cool to 30

0
C. 

The oil was leached with dichloromethane in a column packed with glass fibre wool and silica gel 

to extract the Aromatic hydrocarbon content of the oil, Hexane was also used to leach (extract) the 

Aliphatic components of the oil. The two extracts were placed on two different vials, labeled 

accordingly and placed on the gas chromatography for analysis. The three Jatropha oil samples 

were each separated into their aliphatic and aromatic components and placed on the gas 

chromatography for analysis. 

The Gas chromatography operating condition for Aliphatic hydrocarbons includes: 

Initial temperature 60
0
C, Rate 1:8

0
C/min, Detector temp/Final temp: 300

0
C, Final time: 10mins, 

Injector: 250
0
C, Detector type: FID, Column type: HP-5 (Crosslinked PH ME siloxane) 1909IJ – 

233) 

Aromatic Hydrocarbon, Initial temperature 100
0
C, Initial time : 1, Rate 1:4

0
C/min, Final temp: 

310
0
C 

Detector temp: 300
0
C, Detector type: FID, Hydrogen: 35ml/min., Air: 250ml/min. 

 

Results and Discussion 

The analytical results obtained in table 1 and 2  revealed that Jatropha seed oil contains n-alkanes 

and some polynuclear Aromatic hydrocarbons. The proportion of n-alkanes present in the oils from 

different origin differ considerably. Oils of Jatropha seeds from different origin do not have the 

same type of n-alkanes and their percentage chrysene content also differs. Normal alkanes are 

indigeneous and their composition may be useful in characterizing a specific plant seed oil
[13]

.Also 

the presence of Polynuclear aromatic hydrocarbons (PAHs) in plants and in the plant oil could be 

due to air  pollution with dust containing particles of pyrosynthesized polynuclear aromatic 

hydrocarbons which contaminates the plant and its products
[17]

.It could also be as a result of the use 

of pesticides in farms which contaminate the seeds and its products and even the soil
[21]

.Incomplete 

combustion and high temperature pyrolysis reactions such as burning of coal, oil, burning of bushes 

and other forms of organic matter could also result in the formation of polynuclear aromatic 

hydrocarbons in an environment. The presence of PAHs in the oil could also be due to 

endogenenous origin.  

 

Sample Z contains 0.537% phytane and no  pristane. Pristane and phytane are biological markers 

found in crude oil (Petroleum)
[22]

. Pristane and phytane ratio in crude oil is usually an important 

information that helps to ascertain the type of soil from where the crude oil was explore and 

drilled
[23, 24, 25]

. It is quite interesting that these compounds are also found in Jatropha seed 

oil.Sample X is richer in n-alkane than other samples. It contains pristane and no phytane, and the 

two most abundant n-alkanes in it are C20 (65.718%) and C22 (22.65%).the presence of these heavy 

n- alkanes (hydrocarbon fraction > C16) in the three oil samples is evidence of the usefulness of 

Jatropha oil as fuel and lubricant oil. 

Sample Z has more of the PAHS than other samples, this could be  due to the presence of more 

environmental pollutants in the location where the plant grew. Figures 1 to 6 are the chromatograms 

of the various oil samples showing the peaks of each PAHs in the oil samples. 
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Table 1: Percentage n-alkanes in Jatropha seed oil. 

n-alkanes Sample X Sample Y Sample Z 

C8     
octane 

1.4324 0.2715 0.0000 

C9     
nonane 

1.0915 0.0000 0.0000 

C10    
n-Decane 

0.0000 0.5566 0.0000 

C11    
n-Undecane 

0.1229 0.0000 0.0000 
C12    

n-Dodecane 
0.0443 0.0000 0.0000 

C13    
n-Tridecane 

0.3638 0.0000 0.0000 
C14     

n-Tetradecane 
0.1501 0.5276 0.0000 

C15     
n-Pentadecane 

0.9436 0.0000 0.0000 
C16     

n-Hexadecane 
1.1331 0.5509 0.0000 

C17     
n-Heptadecane 

0.0324 0.0000 0.0000 
Pristane 0.1820 0.0000 0.0000 
C18     

n-Octadecane 
0.4335 0.0000 0.0000 

Phytane 0.0000 0.1396 0.5372 

C19     
n-Nonadecane 

0.0815 0.0000 0.0000 

C20     
n-Eicosane 

65.7178 35.5648 0.2300 

C21      
n-Heneicosane 

1.5429 0.0000 0.0000 

C22      
n-Docosane 

22.6524 60.1119 91.3864 

C23      
n-Tricosane 

0.3105 0.0000 0.0000 

C24       
n-Tetracosane 

0.2652 0.0000 0.0000 

C25      
n-Pentacosane 

0.2033 0.0000 0.0000 

C26      
n-Hexacosane 

0.0000 0.0000 0.0000 

C27       
n-Heptacosane 

0.0000 0.1957 0.0000 

C28      
n-Octacosane 

1.1289 1.1214 0.0306 

C29      
n-Nonacosane 

0.0364 0.0000 0.0000 

C30      
n-Triacontane 

0.3820 0.0882 0.0000 

C31    
n-Hentriacontane 

1.3696 0.4433 4.9066 

C32  
n-Dotriacontane 

0.3506 0.3842 0.5315 

C33   
n-Tritriacontane 

0.009155 0.1443 2.3778 

 

Table 2: Polynuclear Aromatic hydrocarbons (PAHs) content (%) in Jatropha seed oil. 

Component Sample X Sample Y Sample Z 

Naphthalene 0.32229 0.0000 1.921203 

2-methyl naphthalene 0.0000 0.0000 - 

Acenaphthylene 0.0000 0.0000 0.0000 

Acenaphthene 0.0000 0.0000 0.0000 

Fluorene 0.0000 0.0000 15.342749 

Phenathrene - 0.0000 0.0000 

Anthracene - 0.0000 - 

Flouranthene 0.0000 0.0000 0.0000 

Pyrene 0.0000 0.0000 0.0000 

Benzo(a)anthracene - - 8.256428 

Benzo(k)Flouranthrene 0.94486 - 0.014958 

Indeno (1,2,3) Pyrene 0.0000 - 6.529514 

Dibenzo(a,h)anthracene 0.0000 0.0000 17.999752 

Benzo(g,h,l)perylene 0.0000 0.0000 1.852494 

Benzo(b)flouranthene 1.26474 0.0000 3.330491 

Chrysene 97.46809 100.00000 44.752412 
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Figure 1: Chromatogram of the aliphatic content of Sample X 

 

 

 
Figure 2: Chromatogram of the aliphatic content of the Sample Y 
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Figure 3: Chromatogram of the aliphatic content of Sample Z 

 

 
Figure 4: Chromatogram of the polynuclear aromatic content of Sample X 

 

 
Figure 5: Chromatogram of the polynuclear aromatic content of Sample Y 
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Figure 6: Chromatogram of the polynuclear aromatic content of Sample Z 

 

Conclusion 

Jatropha seed oil contains n-alkanes and PAHS just like  oils of other plants such as soybean, 

sesame, olive, sunflower, coconut etc. There were variation of hydrocarbon content and type based 

on the state of origin and location of the plant. 

The variation could be due to the type of soil and the prevailing environmental hazards in the plant 

location.  In some other cases it could also be due to endogenous origin. The n-alkanes in the oil can 

be use to characterize the oil and detect possible adulteration.  
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