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Abstract:  

Biodiesel is considered as most promising alternative for fossil fuels because of its robust 

combustion characteristics and self-sustainability. Identifying a suitable feed stock with good 

lipid content,optimized reaction parameters will help standardizing this fuel globally.This paper 

deals with production of biodiesel from the oil of mimusops Elengi by heterogeneous catalyzed 

transesterification reaction. Methanol in stoichiometric molar ratio was used as the solvent for 

reaction whereas potassium aluminium silicate was used heterogeneous catalyst with a weight 

corresponding to weight of oil.Maximum oil content present in the seed was found to be 

13%,which was determined using Soxhlet’s extraction and the dominant acids found in the 

extracted oil were stearic acid and Palmitic acids. The molar ratio was found out to be 1:9, with 

catalyst concentration of 2% weight of oil, for a temperature of 60
o
C.A maximum yield of 73.4% 

was obtained using this novel catalyst with stearate as dominant methyl ester. The novel catalyst 

can be reused again for the reaction without compromising the conversion yield. 
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Introduction 

The increase in the trend for employing bio diesel to reduce emissions and zero sulphur contents, 

in combustion applications
1
 has attracted researchers to works on various bio oils extracted from 

various non-edible seeds
2
. Mimusops elengi is a non- edible seed obtained from the family of 

saptocease. The various parts of this plant possess their unique medicinal property, hence making 

it an important flora in the country. These seeds are not having any medicinal properties, but the 

kernel of the seeds have been proved to possess high percentage of oil content. So this oil was 

found to be a feedstock source for bio diesel which has unique property of biodegradability, non-

toxicity and reusability
3
. The extraction of lipids from these solid seed samples was satisfactory 

when using Soxhlet’s extraction than compared to other possibilities
4
. Various researches has 

been carried out in developing biodiesel with high heating value (39000 KJ/kg) in order to range 

anywhere between the HHVs of petrol (42,000 KJ/kg) and coal (32000kj/kg) 
5
,eventhough this 

idea was initiated by Novak and Kraus in early 1970’s 
6
.These lipids are nothing but 3 fatty acid 

esters grouped with 1 glycerol molecule which splits up during Trans-esterification reaction
7
. 
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The transesterification process involving the reaction of bio lipids with Methanol in presence of 

catalyst is the most preferred method for yielding Fatty Acid Methyl Ester (Bio diesel)
8
,which 

are then subjected for engine testing for evaluating its performance,emission characteristics 
9
. 

The yield of bio diesel mainly depends upon the quantity of lipids present, amount of suitable 

catalyst along with reaction parameters itself. The catalyst involved in the reaction not only 

speeds up the rate of reaction but also enhances the bio diesel yield
10

, which makes the decision 

of the suitable catalyst a critical one. The use of heterogeneous catalyst has made a recent trend 

in biodiesel production. These lipids and fatty acid methyl esters (FAME) are usually 

hydrophobic which makes them insoluble in water. Various sources of bio-lipids includes 

Vegetable oil from edible products, waste vegetable oil, varieties of animal lipids derived from 

yellow, tallow and tard grease and non-edible oils from seeds of Neem, Jatropha, castor etc. 

Materials and methodology 

Sample collection: 

The Mimusops elengi being a most common tree in local, these seeds can be easily collected 

from various nurseries and seed collectors. Also these seeds are available in Ayurvedic centers 

that use these plants for medicinal purposes. The seeds are cleared and separated from the other 

impurities present along with it. Then, the outer shells of the seeds are removed to get the oil 

content kernels. After removing them, they are cleansed with water to remove any impurities and 

dust present in it. The cleansed seeds are then dried up in hot air oven for 5 hours duration, over 

110
O
C.this removes the moisture content and also reduces the chances of seed contamination. 

The baked seeds are the crushed into coarse powder and is then subjected for soxhlet extraction. 

A total of 500g of mimusops Elengi seeds were used for in this process. 

Extraction of lipids using Soxhlet’s apparatus: 

The coarse powder is packed in highly porous packets such that each weighs about 25 grams. 

These are then packed In 250 ml capacity Soxhlet tube at the bottom. The n- Hexane used as 

solvent in this method is taken in 500 ml round bottom flask. The flask and soxhlet tube are 

connected in such a way that the round bottom flask is at the bottom and at the top it is provided 

with a water condensing jacket for the vaporized hexane to get condensed. The setup is the 

mounted on a heater and the temperature is maintained at 60
O
C.on heating, the hexane get 

convert in to vapor and this vaporized hexane passes through the tube and gets condensed and 

comes in contact with the seed powder, which then extracts oil from it and then again it comes 

back to round bottomed flask due to flow continuity. This makes the oil to get collected in the 

flask and the hexane to re vaporize and re condense to extract more oil from seeds. This cycle 

repeats until the oil is completely extracted from the seeds. The duration of the process and the 

number of cycles depends upon the amount of fatty acid content in the seed. The end of process 

is indicated change in colour of the in the flask and disappearance of turbidity in soxhlet tube. 
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Then the extracted oil is subjected to fractional distillation where the n-Hexane solvent is 

isolated from the oil because of variance in their boiling point, on heating. 

Yield calculation: 

The extracted oil is heated up to 70
O
C for 30 minutes in a water bath, to remove the residual 

solvent and volatile impurities present in it. Then the amount of oil is measured using a 

measuring cylinder and the oil quantity is noted down. The yield percentage of the mimusops 

Elengi oil is calculated using the following formula: 

oil content  % =
weight of the oil

weight of the sample
 𝑋 100 

Fatty acid analysis: 

GC-MS chromatography was used to perform the qualitative and quantitative analysis of the 

extracted bio oil and biodiesel. The technical specifications of the gas chromatography and mass 

spectrometry have been listed below in table 1
11

and table 2
12

. 

Trans-esterification reaction: 

The GC-MS analysis report has revealed the amount of fatty acid present in the extracted oil. 

Using the empirical formula, the molecular weight of the oil is calculated. Considering the 

weight of the oil and methanol, the molar ratio for the process is calculated and found out to be 

in a ratio of 1:9.the reaction is carried out by reacting one part of oil with nine part of methanol 

in presence of 2% weight of heterogeneous catalyst under regulated temperature of 60
O
C at 600 

rpm. Then the product is made to get settled into two separate layers under the influence of 

gravity separation, for 2-4 hours depending upon the settling rate. The top layer is usually the 

fatty acid methyl ester whereas the settlement at the bottom is glycerol. 

Results and discussions: 

The gas chromatography result reported the presence of 13% fatty acid content in the extracted 

oil. The molecular weight of the mimusops Elengi oil was determined with the help of equation 
13

 

M (TG) =92.09-3+3(M (HA)-17………….(1) 

The characterization of the bio oil extracted form mimusops Elengi seeds were done with the 

means of GC-MS Spectrophotometer. Confirmation of various fatty acids such as stearic acid, 

palamtic acid, Behenic acid and linoleic acid was done based on GC-MS spectral data and 

comparison was made with standard GC-MS NIST Library search. Figure 1 represents the GC-

MS spectra of Mimusops elengi oil which shows the above mentioned fatty acids present in it. 

The presence of these fatty acids holds the responsibility for the biodiesel production during the 



International Journal of Advanced Scientific and Technical Research                        Issue 7 volume 4 July-Aug 2017 

Available online on http://www.rspublication.com/ijst/index.html                                                       ISSN 2249-9954 

©2017 RS Publication, rspublicationhouse@gmail.com Page 126 
 

transesterification process. The dominant fatty acids present in mimusops elengi oil are tabulated 

below in table 3 based upon the library search for the corresponding spectra. 

The GC-MS results helped in obtaining the average molecular weight of the elengi bio oil and 

meanwhile strong molecular ion peaks [M+] were exhibited in mass spectra data. Based upon the 

GC and MS analysis report, there was a sufficient amount of desired fatty acids present in the 

Elengi oil that is important for synthesis of biodiesel 

By using the above equation 1, the molecular weight of the mimusops Elengi bio oil was 

determined and had a molecular weight of 826.46 gram/mole. The synthesis of bio diesel using 

trans esterification was carried out in various molar ratio combinations from 1:3-1:12 by varying 

the proportion of methanol by 3.the most efficient and high yield bio diesel was achieved at the 

molar ratio of 1:9,thereby standardizing this ratio for throughout this batch of bio diesel 

production. The most consistent, high quality yield was obtained for catalyst amounting 2% 

weight of oil. 

The base catalyzed Trans esterification reaction was followed for conversion of Elengi oil into 

bio diesel under regulated conditions. The GC-MS spectrophotometer analysis was done on the 

synthesized biodiesel and figure 2 represents the spectra of mimusops elengi oil ester post 

conversion. The spectral data of GC-MS spectrophotometer confirmed the yield of fatty acid 

methyl ester (FAME) and the esters converted from the oil are tabulated in table 4.Overall 

transesterification of fatty acid into Fatty Acid Methyl Ester (FAME) was found to 73.4%. 

Conclusion: 

The maximum yield of bio-diesel from mimusops Elengi oil was achieved by regulating various 

parameters like molar ratio, amount of KAlSiO3catalyst used, time period of the reaction, 

methodology involved and temperature conditions. The bio-diesel synthesis was carried out 

using trans-esterification process between Elengi seed oil and methanol with potassium 

aluminium silicate as a heterogeneous catalyst under monitored temperature of 60
O
C. The 

resultant product was analyzed using GC-MS spectrophotometric and confirmed the presence of 

fatty acid methyl ester, which proves the bio-diesel formation. A 73.4% of yield was achieved 

from this process using a novel catalyst and various physiochemical properties and performance 

based analysis would be done for characterizing and improvising the bio-diesel for further future 

works. 
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Table-1 represents the technical Specification of gas chromatograph equipment 

Equipment Agilent 6890 chromatograph 

Injector Liner direct/2mm 

Column 15m all tech ec-5(25u id,0.25 u thickness) 

Split Ratio 10:1 

Oven Temperature 35oc/2 minutes 

Ramp 20oc/minute@300oc for 5 minutes 

Helium Carrier Gas 2 ml/minute(constant flow mode) 

 

Table 2 represents the technical Specification of Mass Spectrophotometer equipment 

Equipment JOEL GC mate II bench top 

Type Double focusing magnetic sector MS 

Operation mode Electron ionization (EI) mode 

Software TSS-2001 

Resolving power 1000(20% height definition) 

Scanning feature 25 m/z to 700 m/z @ 0.3 seconds/scan 

Inter scan delay 0.2 second 

 

Table 3 represents the Fatty Acid present in Elengi oil 

S.No Fatty Acid Molecular 

Formula 

Carbon 

Number 

Retention 

Time 

1 Palmitic acid C16H32O2 C22:0 22.60 

2 Stearic acid C18H36O2 C18:0 24.63 

3 linoleic acid C18H32O2 C18:2 26.40 

4 Behenic acid C22H44O2 C21:0 29.79 

 

Table 4 represents the Fatty Acid methyl ester present in Elengi oil 

S.No. Fatty Acid FAME Retention Time 

1 Stearic Acid Methyl 9,10-methylene-octadecanoate 19.06 

2 Behenic Acid Methyl 11-docosenoate 20.79 

3 Palmitic acid Methyl 14-methylhexadecanoate 17.34 

4 Linoleic acid Methyl linolate 19.20 
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 Figure 1 represents the GC-MS Chromatography of Mimusops Elengi oil 

 

 

Figure 2 represents the GC-MS Chromatography of Biodiesel(FAME) 
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