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Abstract.

Physico-chemical properties of yellow oleander (Thevetia peruviana) have provided bases for its  
compatibility as an alternative source of biodiesel blend instead of standard biodiesel fuel. Out  
of  5.5 kg yellow oleander  harvested,  3.5 kg of  the seeds was cleaned,  grinded with milling  
machine. The paste was kneaded manually by hand press and 1.98 liters of oil was obtained.  
Physico -chemical parameters  studied were: Density (e),  moisture content of seeds (ms), oil  
content of cake (oc), , viscosity at 40oC (vc), free fatty acids (fa), peroxide value (pv),iodine value  
(iv), and  saponification value(sv)  and acid value (av). The corresponding results found were:  
(0.9 gcm3), (1.8 %),  ( 67 %), (46 %),   (2.4 %), (30 meq/kg) ,  (12.6 %),  (412 meq/kg)  & (4.7  
%), respectively. The   result shows that there is good viability of harnessing yellow oleander oil  
with carbon blends to be tested on diesel engine and resulting emissions to be compared with  
standardconventional diesel fuel.  Issues on edible and non-edible shrubs, oil trees, standard  
biodiesels and biodiesels blend were discussed.
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Introduction.
Worldwide,  biodiesel production is mainly from edible oils such as Soybean, Sunflower and 
Canola oils that compete with the demand for human consumption. The term biodiesel was first 
introduced commercialized in the United States in 1992 by National Biodiesel Board (NBB) 
(Ramadhas, et al., 2004 and Barsic  and Humke,1981). Both biodiesel and diesel  fuels  are  used 
for  transport  of  industrial  and  agricultural  goods,  pumps  and  diesel  tractor  etc.(Sim,  2003). 



Biodiesel has become more attractive recently because of its environmental benefits and the fact 
that  it  is  made from renewable  resources  and biodegradable.Recently,  due  to  environmental 
pollution caused by the conventional fossil fuels and the realization that they are non-renewable 
have led to search for less pollutant and renewable fuels (Akintayo , 2004).  Nigeria is endowed 
with  large agricultural  land mass  and there  are  much eatable  and non eatable  oil  producing 
tree/shrubls which have the potentials for biodiesel production (Umar 2005 , Adamu, 2014& 
Meda et, al. 2009).Utilization of vegetable oils for diet and oleochemicals depends on the oils 
physico-chemical properties.  In 1995, world oil production exceeded 100Mt (millions of metric 
tons) Mielke, (1996), nearly all of which was destined for use as food.However the abundance of 
forest and plant based non-edible oilsis available in Nigeria, this motivated researches on one of 
them yellow olearnder (Thevetia peruviana).
Thevetia peruviana belongs to the order apocynales of Apocynaceae family.  It is a native of 
tropical  America:  especially  Mexico,  Brazil  and West  Indies  and has  naturalized  in  tropical 
regions worldwide. Inspite of the high oil content (67%) of its kernel (Azam et al., 2005) and 
favourable protein content (37%) in the oil cake, (Ibiyemi et al., 2002) it has remained only an 
ornamental,  fencing  or  wasteland  plant  that  has  yellow,  white  or  pinkish  yellow  coloured 
flowers ( Plate I).  Even though, there are some related researches on yellow oleander, non 
has though roughly  studies the physic chemical properties of yellow oleander that might provide 
bases that will justify further studies on its suitability for its utilization for fuel as non - edible 
renewable and degradable oil. Hence the study of physic chemical properties of yellow oleander 
cannot be overemphasized.   
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Plate 1: Yellow orleander shrub.

Material and methods.

Materials: Yellow oleander (Thevetia peruviana) seeds (obtained from Yola North local 
government, Adamawa state), methanol, potassium hydroxide (KOH),  n-Hexane and 
phenolphthalein .

 Equipment:  Weighing scale, glass beaker, conical flask, hydrometer, hot plate, kerosene stove, 
viscometer, thermometerand stop watch.

Methods:  Out  of  5.5  kg  of  harvested  yellow oleander,  3.5kg of  seeds  was  obtained,  dried, 
cleaned,  granded  by milling  machine  and 1.9  liters  of  oil  was  extracted   by hand  press  as 



described byTandy 1992.  The physico-chemical  properties of the oil  were carried out  in the 
Bayaro University Kano (BUK) laboratory, Nigeria.  Thevetia peruviana  has 90% oil yielded 
(1.97  liters).  The  properties  of  the  oil  determined  are  specific  gravity,  free  fatty  acid, 
saponification value, viscosity, iodine value, moisture content, cloud and pour points, flash and 
fire points.   250ml of yellow oleander oil was placed in a beaker and warmed to a temperature of 
40oC and then placed on a magnetic stirrer.   Potassium hydroxide in methanol was prepared by 
dissolving 9.0 g of KOH in each of 250 ml  oil and stirred for about 20mins until a homogenous 
mixture was formed .  The mixture was then transferred into a separating funnel and allowed to 
stand overnight.Physical parameters of thevetia peruviana oil studied: Moisture content, density, 
specific gravity, viscosity, texture.

Moisture content of oil: The moisture content of the oil was determined by weight difference 
between the oil before heating in an oven and immediately after heating for a period of 15min. 
250ml of oil was weighed and placed in an oven and allowed to heat at a temperature of 103 oC, 
the sample was removed and weighed at intervals until a constant weight was obtained. The 
weight of the oil after a constant weight was obtained and subtracted from the weight of the oil  
before placing in the oven. The percentage of moisture was then calculated.

Density:   1 .0  g to 250 ml  of yellow oleanderoil was used for the calculation of the density at 
30oC temperature.

Specific gravity:The specific gravity of the oil was obtained from the ratio of 1.0 g  of the oil to 
that of an equal volume of water. Thus, it was calculated (Ibiyemi,  et. al,2002).

Viscosity and texture:The viscosity of the oil was determined using a viscometer, an instrument 
used for measuring the viscosity of liquids and the oil was felt with hand and it was found to be 
viscous in texture.

Chemical parameters of the oil studied: Iodine value, saponification value, peroxide value, 
free fatty acid/ acid value.

Iodine value: The  amount  of  iodine   is  determined  by  titration.The  method  used  for  this 

determination is a standard method ASTM - D1959, KIS – J0070 and ISO – 3964. 1.0 g of the oil 
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sample was placed in a conical flask followed by a 30 ml of Hanus reagent – a mixture of 3.3 g 

of iodine crystals with 250 ml of glacial acetic acid, and stoppered. The mixture was mixed 

and placed in the dark (drawer) for 30 min. It was then titrated immediately with 0.1N solution 

of Sodium Thiosulphate (Na2S2O3) solution, until the solution becomes light yellow. 2 ml of 1.0 

%  starch  indicator  was  then  added  and  the  titration  was  continued  until  the  color  just 

disappeared.  A blank  titration  was  then  carried  out  without  the  sample  following  the  same 

procedure as above. The iodine value was then determined (Akintayo ,2004).

Saponification  value:1.0g  of  the  sample  was  placed  in  a  conical  flask  and  25ml  of  0.5M 

potassium hydroxide ethanol solution was added. The solution was then attached to a reflux 

condenser and refluxed for 30 min on a boiling water bath and swirling gently. The mixture was 

then titrated immediately with 0.5 M HCl using phenolphthalein as indicator, while the mixture 

was still hot. A blank titration was also carried out following the same procedure as above.The 

saponification value of the oil was then calculated (AOCS, 1998).

Peroxide value: 1.0 g of the sample was placed in a conical flask and 30 ml of glacial acetic acid 

and chloroform (3:2  v/v)  was then added and shaken vigorously for  1min.  1.0 ml  of  15 % 

saturated potassium Iodide KI was then added, followed by the addition of 0.5 ml of 1 % of 

starch indicator. The solution was then titrated with 0.1N or 0.05M(1.98 g in 250 ml of distil 

water) Na2S2O3 solution until the yellow color disappeared. A blank titration was also carried 

out  and  the  corresponding  end  point  was  measured  and  recorded.  The  peroxide  value  was 

calculated (Bailer and Hueber,1994).

Free fatty / acid value: 1.0 g of the sample was placed in a conical flask and warmed. 25 ml of 

ethanol was then added and stirred thoroughly. Two drops of phenolphthalein was then added. 

The content was then titrated with a solution of 0.14 M NaOH. The above procedure was then 

repeated twice. The end point was recorded each time when a pink color which persists develops. 



The value of the FFA was calculated (Barsic  and Humke,1981).

Plate 2: Yellow oleander (thevetia peruviana ) experimental set up in BUK Lab.

Results and discussion: 

The average mean values of physical and chemical properties of  Thevetia peruviana seeds oil 
are   presented in  Table 1 & 2 respectively.  The results shows that the average value of density  
of yellow oleander at 30oC was found 0.917 (g/cm3)   agrees favorably with densities of free fatty 
acid  methyl  ester  and  Conventional  diesel  fuel   of  (0.866  and  0.912)  g/cm3,  respectively 
(Duffield, et, al. 1998). The properties of the esters in the chemical reaction, viscosity and texture 
are comparable to that of Conventional Diesel fuel (CDF).
Average values of yellow orleander for  Iodine, saponification value,  acid value and odour  are : 
12.56 (%), 412.34 (Meg/ kg), 4.714 (%) with pleasant smell. The results of the above properties 
are  similar  with  oleochemicals  properties(Azam  et,  al.  2005).  The  parameters  listed  above 
favoured the use of Jatropha curcas seeds oil for the production of oleochemicals as reported 
by Akintayo (2004). In 1995, world oil production exceeded 100Mt (millions of metric tons) 
nearly  all  of  which  was  destined  for  use  as  food.Moreover,  the  need  to  control  pollution 
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processes and to explore more sustainable production chains is fostering interest in  renewable 
raw materials (Ibeyemi et.al, 1995). Energy production from biodiesel is one of the most feasible 
applications for two main reasons: relatively low-quality raw material production requirements 
and the possibility of using large quantities of product at low thermal conductivity (Baranescu 
and  Lusco,1982).
Free fatty acid / acid value of the yellow oleander was found to vary from 2.369 %  to 4.714 % 
respectively.  . The fatty acids vary in their carbon chain length and in the number of unsaturated 
bonds they contain. Fats and oils are primarily water-insoluble, hydrophobic substances in the 
plant and animal kingdom that are made up of one mole of glycerol and three moles of fatty 
acids and are commonly referred to as triglycerides (Bamwal and Sharma 2004 ).
Chemically  the  oil/fats  consist  of  90–98%  triglycerides  and  small  amount  of  mono  and 
diglycerides (. The range failed within what was obtained from the yellow oleander (90 %) with 
1.97 liters.  Those with one missing hydrogen molecule have one double bond between carbon 
atoms and are called monosaturated. Those with more than one missing hydrogen have more 
than one double bond and are called polyunsaturated.  The fatty acids  are  different  in  relation 
to the chain length, degree of unsaturation or presence of other  chemical  functions.    Van 
Gerpen (2001),  Sims (2003) and Bamwal and Sharma( 2005)  have reported that biodiesel has 
several virtues which include : It is renewable,  has a calorific value up to 90% that of diesel 
(CDF), is biodegradable and increases the degradability of diesel (CDF) when blended with it.

Table 1. Physical properties of yellow oleander.
S/No Quality Parameter Value
1 Density at 30oC (gcm-3) 0.917
2 Moisture content of seeds oil (%) 1.8 - 2.2
3 Oil content of seed cake (%) 60 – 67 
4 Color Yellowish- brown
5 Smell Pleasant smell
6 Texture Oily to touch
7 Viscosity at 400C 46 – 47 

Table 2. Chemical properties of yellow oleander.

No Quality Parameter Value

1 Free fatty acid (%) 2.369

2 Acid value (%) 4.714

3 Peroxide value (meq/kg) 30.0 



4 Iodine value (%) 12.56

5 Saponification value (meq/kg) 412.34 
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Conclusion:
Physicochemical properties of thevetia peruviana wild fruits were studies to acertain its viability 
for  biodiesel  fuel  production  in  Nigeria.  Standard  procedures  were  followed  to  conduct  the 
research. The results showed that the parameters studies has potentials properties of biodiel and 
if  further study is  carried out  there would an alternative biodiesel fuel  to be compared with 
standard conventional diesel fuel in the market. Issues on related research on chemical properties 
of biodiesel and its potential were studies.
Recommendations:

1. There is a need to test and compare biodiesel yield of Thevetia peruviana across varieties 
and mode of oil extraction  and how it affects engine performance.

2. The oil from the yellow oleander should be esterified  in order to simplify molecules, 
reduce the viscosity, melting point, and achieve good combustion. In other words, it is 
possible to obtain a fuel with physical and chemical characteristics similar to those of 
diesel fuel.

3. A state of the art instrumentation should be used for the engine test  and emission analysis 
in order to have optimum precision in the values of all the indices to be examined.
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