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ABSTRACT 

As the global population continues to soar, so does the demand for energy to power the world's 

growing number of factories and cars. Hydrocarbons, natural gas, coal, and nuclear are the primary 

contributors. Over the past thirty years, there has been an uptick in global oilseed production in response 

to the issue of fossil fuel depletion. The Gmelina arborea tree thrives in damp, rich valleys with annual 

precipitation between 750 and 5,000 millimeters. Due to its light requirements, this pioneer species only 

appears in open areas and along forest margins where it can renew naturally. The tree has important uses 

in medicine and construction. The oil content makes it a viable substitute for fossil fuels. The particle 

size of the seeds was a major contributor in the success of oil extraction from the Gmelina arborea seeds 

in the solvent extraction process. The optimal particle size for Ethanol oil extraction was determined to 

be 0.250 mm (Mesh 60), yielding a total of 13.20 g (14.67% oil yield). However, 5.07 g (5.63% oil 

yield) was obtained using Ethanol extraction from particles of 0.841 mm in size. On the other hand, the 

best oil yield from Isopropanol extraction was 11.33 grams from mesh size of 0.250 millimeters (Mesh 

60), while the lowest yield was 1.29 grams from mesh size of 0.841 millimeters. There is no ash, protein, 

or carbohydrate content in the oil, as shown by the proximate and physio-chemical experiments. 

However, they contain a negligible amount of moisture. Medicinal uses for Gmelina seed oil have been 

discovered (in the pharmaceutical industry). Gmelina seed oil has a high viscosity and can be used in 

the production of lubricants and engine grease. Its great resilience also makes it useful in a wide range 

of industrial contexts. 
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1.  INTRODUCTION 

 

Population growth has resulted in a surge in the number of businesses and cars on the 

road. This growth has resulted in a steadily rising need for energy. Petroleum, natural gas, coal, 

and nuclear power are the primary suppliers of this type of energy. However, there have been 

growing worries about the rising cost of petroleum-based fuels, as well as their increasing 

inaccessibility due to diminishing supplies and rising demand [1]. Fuels derived particularly 

from renewable sources have been the focus of much research and development in response to 

these issues. Atmospheric pollution caused by petroleum diesel is one of the biggest drawbacks 

of utilizing petroleum-based fuels. Some greenhouse gases are released during the burning of 

petroleum fuel [1, 2]. Air contaminants including particulate matter, sulfur oxides (SOx), 

nitrogen oxides (NOx), carbon monoxide (CO), and volatile organic compounds are also part 

of the things petroleum diesel contributes to air pollution [1]. 

Since most oilseeds are grown for their oil and meal production, the rise in global 

production in recent years may be linked to the soaring demand for the yields from oilseed and 

other by-products. Humans consume over 76% of the world's total vegetable oil output, with 

increased prominence on industrial application as feed for numerous sectors. A further 24% is 

put to use in the chemical and animal industries, respectively [3]. 

Vegetables that produce non-edible oils have relatively little commercial purpose, and 

because farmers don't value these plants, they are slowly going extinct. This is one of the factors 

contributing to the reduction of plant diversity. By using non-edible oil as a feedstock for the 

biodiesel sector, edible oil will be saved for use in other companies that produce food 

commodities [4]. As with other bio-oils derived from oilseeds, such as Straight Vegetable Oil 

(SVO) or biodiesel (trans-esterified oil), gmelina seed oil can be used in the same ways, 

however the precise applications will vary depending on the engine type and the oil blend 

percentage used. As a result of this phenomenon, an emerging school of thought argues that 

oilseeds make for superior biofuel, as they reduce demand for nonrenewable fossil fuels. 

Degradation of land, water, and other natural resources, as well as pollution of air and the 

release of greenhouse gases are all environmental costs associated with the use of fossil fuels 

[5]. Since biodiesel is a renewable energy source, nations must have it to replace imported 

petro-diesel. As a result, researchers are pressing forward with their efforts to identify a 

renewable, clean, reliable, and cost-effective energy resource that can replace fossil fuels [6]. 

Although it is a typical fast-grower in the tropics, Gmelina arborea has not been 

thoroughly screened for bio-oil production. Its plantation is common in Nigeria and a few other 

tropical nations, and it is also commonly used as an ornamental plant. This medium-sized 

deciduous tree can reach heights of 40 meters and a trunk circumference of 140 centimeters, 

but it needs an annual rainfall of 750 to 5000 millimeters to thrive [6, 7, & 8]. In urban and peri-

urban regions, gmelina is typically planted for its aesthetic value or as an avenue or shade tree. 

Since Gmelina is regarded as a soft wood in the building industry but a hard wood in agronomy, 

it is being utilized often in Nigeria for the construction of temporary wood buildings and for 

the manufacture of furniture. It has outstanding woodworking qualities, making it ideal for a 
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wide variety of uses in the building, carpentry, packaging, carving, utilitarian furniture, and 

ornamental veneers industries [9]. Light flooring, musical instruments, matches, particle board, 

mine timber, car and ship construction are just some of the other applications for this versatile 

wood. The wood is commonly utilized as a charcoal and fuel source. The ash from the wood 

and the juice from the fruit both produce bright yellow colours that last a long time. It belongs 

to the family of deciduous plants, therefore due to its current use; it constitutes a significant 

portion of wastes resulting from the Nigerian timber sector [7].  

Traditional oil extraction methods utilize organic solvents, which can be harmful to 

human health and the environment. Green solvents like water, ethanol, ethyl acetate, carbon 

dioxide, ionic liquids, and terpenes are becoming increasingly popular in contemporary 

extraction processes. These environmentally friendly solvents are liquid between 0 and 140 

degrees Celsius, and they produce no noxious byproducts whatsoever [10]. In order to get the 

most out of the extraction process, oleaginous materials (seeds/fruits) need to be ground up or 

flaked into smaller pieces. The grinding process opens the cells and allows the oil to escape. 

Considerations such as the oilseed's structural and chemical components and its initial moisture 

level are necessary for making a well-informed decision regarding whether wet or dry grinding 

is preferable [11]. The seeds of Gmelina arborea need to be dried before they can be ground, 

Nonetheless, oleaginous material with high moisture content can be treated in a wet situation. 

The oil production from grinding wet coconut (which has high moisture content) is increased, 

and the drying process is simplified [11]. 

In general, smaller particle sizes lead to better yields, however when treated with solvents, 

small seeds and oleaginous material might lose their micro porosity, leading to less than ideal 

extraction because of uneven distribution. When processing linseed kernels, for instance, 

varying the particle size of the kernels enhanced oil recovery whereas using the same substrate 

resulted in insufficient oil recovery due to cake formation of particles with smaller sizes [11].  

 

1. 1. Oil Extraction from Gmelina arborea seeds 

Oil from gmelina seeds can be processed in a few different ways. Oil can be extracted 

from seeds by pressing them, which is the most frequent process, though the specific procedure 

relies on the type of seed used. Research shows that this approach can be used to extract 80% 

of the oil [12]. Ultrasonic mechanical extraction uses ultrasonic waves to produce bubbles in a 

solvent, which are then used to extract oil from the seed. Because the bubbles burst where the 

cell walls once were, the oil inside the ground Gmelina seed is released into the solvent [12]. 

Ultrasonic extraction is more efficient than pressing, generating 80 percent of the required oil 

in half the time. Soxhlet extraction is yet another chemical technique; it involves repeatedly 

washing the seed with an organic solvent to extract the oil. Dark crude is the term for the oil 

obtained in this way since it is still in its raw state and cannot be used as fuel without further 

processing. Transesterification is a process where additional compounds are added to this raw 

oil. In this case, the components are alcohol and a chemical catalyst for accelerating the 

alcohol's reaction with the oil. The product of this reaction is a combination of glycerol and 

biodiesel.  

However, finely crushed sources are necessary for biological extraction. The most 

common approach to oil extraction is the mechanical method, which has the advantages of 

being the most cost- and labor-efficient. When efficiency is taken into account, however, the 

limits of poor yields and high oil content in the leftover cakes become apparent when using the 
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mechanical approach. With mechanical devices, these disadvantages render extraction 

financially unfeasible [12, 13]. 

 

1. 2. Chemical extraction 

Benzene, isopropyl alcohol (IPA), ethanol, hexane, and other organic solvents are 

commonly used in chemical extraction processes. Chemical extraction is sometimes known as 

solvent extraction because solvents are used in the process [12]. The commercial and 

extensively used method of oil and fat separation is called solvent extraction (lipids). Further, 

the mechanical extraction procedure is inefficient and results in a high oil content remaining in 

the seed cake. 

Solvent extraction has been devised as a method for isolating targeted substances from 

bulk materials and liquids. The most prevalent solvent extraction methods are liquid-liquid and 

solid-liquid [12]. 

The separation of volatile chemicals to oils from solid materials via Soxhlet extraction is 

one of the oldest methods still in use today [14]. This procedure, named for the man who 

invented it during the middle of the 19th century, is credited to Baron Von Soxhlet. Several 

current modern extraction techniques look to the well-known method of Soxhlet extraction as 

a point of comparison [14]. 

In the Soxhlet apparatus, the vaporized solvent is said to make its way up the side arm, 

condense at the condenser, and then flood into the thimble, as demonstrated by laboratory 

experiments. As the solvent evaporates in the thimble, the analyte is removed from the oil 

source, and both the solvent and the analyte drain back into the flask via the siphon. The analyte 

can be completely removed by repeating the cycle. The analytical reagent falls to the bottom of 

the flask because its boiling point is higher than that of the extraction solvent. Slow and energy-

intensive, Soxhlet extraction requires additional solvent separation to obtain the analyte [9, 14]. 

In Soxhlet extraction, the choice of solvent for oil extraction is crucial [15]. Hexane, a 

common solvent for oil extraction, has certain unusual features, such as a narrow boiling point 

window (63-69 degrees Celsius). While there are 189 solvents that contribute to air pollution, 

the Environmental Protection Agency (EPA) in the United States has ranked n-hexane as the 

most harmful [9, 16]. Major drawbacks of Soxhlet extraction include the need to choose a 

solvent, a longer extraction time, and a high solvent consumption rate. Solvent alternatives to 

hexane in vegetable oil extraction include ethanol and isopropyl alcohol [17]. Studies on the 

extraction efficiency of Ethanol and water-based IPA have been conducted [12]. 

 

 

2.  MATERIALS AND METHODS 

 

The seed of the Gmelina arborea was a crucial component of this research. The fruits of 

Gmelina arborea were collected during its season in February from the Gmelina trees grown 

in the premises of Ladoke Akintola University of Technology, Ogbomoso. The fruits of the 

Gmelina tree were fetched and de-shelled; the seeds were washed and sundried. It was 

necessary to further dry the seeds in the oven at regular intervals after they had been sun-dried 

in order to remove the large amounts of moisture that could have hindered the efficiency of oil 

extraction. After the seeds dried, they were pounded into a powder that could be used in the 

extraction process. On the other hand, ethanol and isopropyl alcohol (IPA) were the solvents of 

choice for oil extraction. The oil from this native seed was extracted using the solid-liquid 
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extraction technique called leaching. A water condenser attached to the Soxhlet was employed 

for the entire extraction procedure. 

The Unit Operation and Reaction Laboratories in the Department of Chemical 

Engineering at Ladoke Akintola University of Technology, Ogbomoso, provided all the 

essential equipment for this experimental investigation. While the Gmelina arborea seeds were 

gathered from the premises of the university, the chemicals and reagents were purchased from 

the chemical markets. The other apparatus used for the experiment are: the electric weighing 

balance, measuring cylinder, thermometer, heating mantle, round bottom flask, stop watch, 

beaker, soxhlet apparatus, sieve (mesh), mortar and pestle. 

As shown in Figure 1 and Figure 2, large quantity of the Gmelina arborea seeds were 

fetched during its season in February and de-shelled. The Gmelina seeds were dried to remove 

moisture content and this was done because every molecule of water in the substrate will affect 

the extraction process performed and hence the oil yield. If the moisture value is too high, the 

water molecules will block the pore of the substrate and interfere with the steam reducing the 

uplifting of oil component. 

 

 
Figure 1. Seed preparation. 

 

 

After grinding, the resulting particles were sieved through progressively finer mesh 

screens (with dimensions of 100, 80, 60, 40, 20, 10, and 8 Mesh, respectively) to separate seeds 

of varying sizes. For the sake of this study, we could only use the 20-sized, 40-sized, and 60-

sized Mesh settings (approximately 0.841 millimeters, 0.420 millimeters and 0.250 millimeters, 

respectively). Same weight (90 g) of samples from the different mesh sizes were weighed and 

wrapped in a filter paper then charged into the Soxhlet apparatus for extraction. Using the 
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measuring cylinder, 300 ml of solvent was charged in the round-bottom flask of the soxhlet 

apparatus. Heat was supplied by the heating mantle to heat up the solvent in the flask. The 

solvent boiled at its boiling temperature and vaporized up to the top of the condenser fitted on 

top of the soxhlet. Condensation occurred and the solvent returned to the thimble containing 

the grounded seeds thereby leading to extraction. 

To guarantee enough oil extraction from the seeds, this procedure was left to continue for 

hours. After the substance had been extracted by the solvent, the solvent and the extracted oil 

were combined and then gently heated to evaporate the solvent, leaving behind only the oil. 

Heating the conical flask allowed the solvents to evaporate, leaving behind only the extracted 

oil. 

 

 
Figure 2. De-shelled and Dried Gmelina seeds 

 

 

Soxhlet Extractor Operation 

The Soxhlet thimble, which was attached to a condenser at the top, was placed in the 

mouth of the round-bottom flask. The Soxhlet thimble included a cellulose pack of oleaginous 

substance [18]. The oil-extracting solvent was charged into the round-bottom flask, and then 

heat was gradually applied till it gets to the boiling point of the solvent. The Soxhlet extractor 

worked on the idea that the vaporized solvent would go down the side arm, condense in the 

thimble, and mix with the seed oil before being drained off. The analyte (Gmelina arborea seed 
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oil) was extracted from the oil source in the thimble after the heated solvent reacted with the oil 

at solvent temperature, the solvent and analyte flowed back into the flask through the siphon 

arm [14, 18 & 19]. 

A full extraction of the analyte was achieved by repeating the cycle. In this case, the 

higher boiling point of the analyte compared to the extraction solvent caused it to settle to the 

bottom of the flask. This meant that the extracted substance was constantly interacting with new 

solvent [19]. In order to get oil out of plant seeds, many solvents can be utilized. Some of the 

most popular solvents used and documented for oil extraction are isopropanol, methanol, 

ethanol, n-heptane, acetone, hexane, petroleum ether, diethyl ether, chloroform, and 1-butanol. 

There can be wide variations in extraction solvents in terms of oil recovery rate, pollution 

level, and recyclability. Also, it has been shown that a given material's extract composition can 

vary depending on the solvent used to extract it [20]. The start of the extraction process in the 

experiment is however displayed in Figure 3, while the end result after the application heat and 

oil is extracted is displayed in Figure 4. 

 
Figure 3. Extraction Process 
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Figure 4. Display of the extracted component during extraction process 

 

 

3.  RESULTS AND DISCUSSION 

3. 1. The Impact of Size of particles on the Extractive Efficiency 

Oil extraction from Gmelina arborea seeds was drastically affected by particle size. From 

90 g of the grounded seed, the values of oil extract, ranging from particle size 0.250 mm to 

0.841 mm are presented in Table 1 and 2 respectively. After three different particle sizes (0.250 

mm, 0.420 mm and 0.841 mm i.e. mesh sizes 60, 40 and 20 respectively) of the grounded seed 

were analyzed, The best Ethanol-extracted oil yield was determined to be 13.20 g (14.67 percent 

oil yield) at a particle size of 0.250 millimeters (Mesh 60). However, lowest yield of 5.07 g 

(5.63% oil yield) was obtained using Ethanol extraction from particles of 0.841 mm in size.  

To contrast, the results showed that the particle size of 0.250 mm (Mesh number 60) 

resulted in the highest oil yield when using Isopropanol for extraction, while the particle size 

of 0.841 mm resulted in the lowest oil yield of 1.16 g (1.29% oil yield). Too-small particles as 

observed in this experiment caused the sample in the extraction cell to consolidate and form a 
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hard lump upon coming into contact with the solvent at solvent temperature. Since it prevented 

the particles from interacting with the solvent molecules, it also demonstrated a marked 

decrease in the permeability of the sample bed. If the particles were any smaller, the solute mass 

transfer rate would be lowered due to the decreased transmission of charge. Because of this, the 

solvent's capacity to attract the solute weakened and eventually became minimal.  

 

Table 1. Values of Oil yield from varying particle sizes using Ethanol solvent. 

 

Particle Size 

(mm) 

Mass of Sample 

(g) 

Oil Yield 

(g) 

Oil Yield 

(%) 

0.250 90 13.20 14.67 

0.420 90 8.75 9.72 

0.841 90 5.07 5.63 

 

 

Table 2. Oil extracted values from various particle sizes using Isopropanol solvent 

 

Particle Size 

(mm) 

Mass of Sample 

(g) 

Oil Yield 

(g) 

Oil Yield 

(%) 

0.250 90 10.22 11.33 

0.420 90 6.54 7.27 

0.841 90 1.16 1.29 

 

 

3. 2. The use of kinetics in the oil extraction process 

Oil yield and Time of Extraction 

The impact of varying the reaction time in 30-minute increments during a 2-hour period 

on oil output was analyzed, and the results are shown in Table 3 and Figure 5. In terms of 

extraction time, we compare the total oil extracted from 50 g of Gmelina arborea seeds at 

several times. The yield of extraction gradually increases with time. With a temperature of 80 

°C and a particle size of 0.250 mm (Mesh 60), the maximum percentage oil output was obtained 

after 120 minutes, and there was no discernible yield afterwards.  

Therefore, further studies should focus on extracting oil for a period of 120 minutes, as 

this is the most optimal opportune time for maximum oil yield. The results of this study 

demonstrate that the extraction time directly affects the yield. 

 

Oil extraction and temperature 

Figure 5 expresses temperature’s impact on the production of non-edible oil. With a rise 

in temperature (from 60 °C to 80 °C), oil extraction exhibits a marked improvement in yield. 
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To recover the most oil from 50 g of material with a particle size of 0.250 millimeters and 

a time period of 120 minutes, the solvent temperature was raised to 80 °C, which proved to be 

the most favorable condition. When operating at temperatures just below the solvent's boiling 

point, the diffusion coefficient and the oil's solvent both undergo substantial improvements, 

allowing for more effective extraction. As a result, it was discovered that a higher temperature 

led to a greater yield. 

 

Table 3. Percentage oil extraction yield from 50 g of Gmelina arborea seed at various 

reaction Temperatures and Time. 

 

Time\Temperature 333K 338K 343K 348K 353K 

(mins) (Oil yield/ %) 

30 0.88 1.7 2.64 3.54 4.28 

60 4.62 5.58 7.34 8.38 9.58 

90 10.70 12.00 14.10 15.62 16.70 

120 17.44 17.58 17.74 17.90 18.12 

 

 
Figure 5. Optimization of different parameters of temperature and time on oil extraction from 

50g of Gmelina arborea seed. 
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3. 3. Analysis of the Extraction Process 

Extractions processes necessitate accurate kinetic data for analysis and design. Extraction 

was performed at varying times (30, 60, 90, and 120 min) to determine kinetics and activation 

energy. At 353 K for 120 min, 50 g of Gmelina seed particles yielded an oil yield of 18.12 wt%. 

The reaction rate for extracting oil from Gmelina seed is given as: 

 
𝑑𝑌

𝑑𝑡
= 𝑘𝑌𝑛 

 

In this equation, k is the rate constant, Y is the oil yield in percentage, t is the time required 

for extraction, and n is the extraction order. Time needed for maximum oil to be extracted can 

be understood in terms of the reaction rate constant, which itself increases with rising 

temperature. This is because increasing the solvent's reactivity improves the rate of oil 

extraction. The data shows that the reaction rate constants are proportional to the temperature 

difference. The rate constant and R2 were obtained by plotting the graph of ln (dY/dt) against 

ln Y, and then other thermodynamic parameters were also evaluated. 

 

Table 4. Other parameters for Gmelina arborea seed oil extraction by Ethyl alcohol. 

 

Temperature (K) k (min -1) R2 

333 0.03216 0.9970 

338 0.0456 0.9961 

343 0.06674 0.9590 

348 0.0931 0.7928 

353 0.1239 0.3881 
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Figure 6. Optimization of other parameters on oil extraction from Gmelina arborea seed. 

 

 

3. 4. Activation Energy Analysis 

It takes at least a certain quantity of energy for a reaction to begin. This minimal necessary 

energy is termed "Activation Energy". The Arrhenius equation has been used to calculate the 

activation energy by applying the rate constant with the appropriate extraction temperature. 

 

𝑘 = 𝐴 𝑒− 
𝐸𝑎
𝑅𝑇 

 

“k” stands for the constant of rate of reaction expressed in min-1, A in the equation stands for 

frequency factor, often known as the Arrhenius constant, Ea stands for the energy of activation 

in kJmol-1, R stands for the universal gas constant in kJ mol-1 K-1, and T represents the absolute 

temperature in measured in Kelvin.  

From the Arrhenius equation, we can introduce natural logarithm to both sides, i.e. 
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𝑙𝑛 𝑘 = 𝑙𝑛 ( 𝐴.  𝑒− 
𝐸𝑎
𝑅𝑇) 

 

𝑙𝑛 𝑘 = ln 𝐴 + ( − 
𝐸𝑎

𝑅𝑇
 𝑙𝑛 𝑒) 

 

𝑙𝑛 𝑘 =   − 
𝐸𝑎

𝑅𝑇
  + 𝑙𝑛 A 

 

𝑙𝑛 𝑘 =   − 
𝐸𝑎

𝑅
 (

1

𝑇
) + 𝑙𝑛𝐴 

 

As a result, as shown in Figure 7, the activation energy (66.71 kJ/mol) was calculated 

from the slope obtained by drawing a graph of ln k against 1/ T. Arrhenius constant was also 

calculated to be 9.44 × 108 min-1 

 

 
Figure 7. Dependence of l n K on 1/T at different temperatures of Gmelina seed oil extraction 

 

 

Table 5. Evaluation of the Activation energy, Ea. of the reaction. 

 

T (K) k (min -1) 1/T ln k 
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338 0.0456 0.002956 -3.0878 

343 0.06674 0.002915 -2.707 

348 0.0931 0.002874 -2.3741 

353 0.1239 0.002833 -2.0883 

 

 

Table 6. Physical and chemical characteristic of the Gmelina seed oil extracted using ethanol. 

 

Characteristics Seed Oil 

Moisture Content (%) 7.5 

Density (kg/m3) 1.1939 

Viscosity at 40 °C (MPa·s) 426.9 

FFA/Palmitic acid (mmol/L) 0.1046 

Acid value (%) 3.366 

Refractive index 1.441 

Cloud point -8 

Pour point -11 

Iodine measure (mg KOH/g) 19.005 

Saponification extent (mg KOH/g) 137.47 

 

 

4.  CONCLUSION  

 

Oil was extracted from Gmelina arborea seeds using the solvent extraction method with 

varied variables of temperature, duration, and particle size while maintaining the same volume 

of reagents (Ethanol and Isopropyl Alcohol – IPA). In addition, the ethanol-extracted oil is 

portrayed as being devoid of ash, protein, and carbohydrates but rich in moisture. As a result of 

its high viscosity, Gmelina seed oil can be used to produce engine lubricant and other 

lubricating oils. Since Gmelina seed oil has a low free fatty acid (FFA), it's likely that its 

hydrolytic and lipolytic activities are also minimal. The measured saponification value shows 

that there are acceptable levels of free fatty acids present as well as how well the oils are used 

to make soap. 

There is no drying effect from the oil because of its low iodine value. The oil's low acid 

value is consistent with its non-degraded form and is acceptable for use in industrial 

applications. In addition, this suggests that it can be kept for a longer time without diminishing 
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in quality. The oil's moisture level is too high to meet the ASTM criteria for biodiesel 

production (0.05%), which could result in difficulties during transesterification, a shorter life 

span, and even rust in an internal-combustion engine. The oil has a moderately good pour point 

and cloud point. It therefore shows that in a temperate climate, they are suitable for use as 

biodiesel and won’t lead to incomplete combustion in diesel engines. These results obtained 

from the characterization of the oil extracted from Gmelina arborea seeds using ethanol, hence 

establishes that the Gmelina seed oil is a suitable feedstock for biodiesel production. 

Diversifying this commodity's sources through seeds and fruits utilization as oil source 

can contribute to a decrease in its price. This study's findings will aid in the manufacture of oils 

for a variety of applications. Moreover, the quantity and make-up of fatty acids in oils obtained 

from plant seeds can serve as indicators for taxonomy. This research work could be of great 

importance to the society as it will entail the optimum utilization of raw material, synthesizing 

a useful product which is significant to Chemical Engineering and it is also based on the 

objective of the society of chemical engineers.  

This research work will help commercial industries to proceed further to source for oil 

from Gmelina arborea seeds and utilize it for different purposes amongst which is biodiesel 

production on a large scale, thereby reducing the everyday risk humans are exposed to, in form 

of poisonous fumes from the exhausts of diesel engine. 
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