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Abstract - Due to the exponentially increasing demand, limited sources and environmental concern about fossil fuel 
Governments as well as researchers and industries are looking for renewable energy sources. Among these sources biodiesel 
is gaining lots of attention because of its environment friendly nature and comparatively non toxic exhaust products. In 
Developing Countries, non edible oils are permissible to use for this purpose, where seed oil is converted to biodiesel via 
chemical reaction. Camelina oil being non edible can be used for biodiesel production. In this study, our main concern is to 
evaluate oil percentage by solvent extraction and physiochemical analysis such as Acid Value, FFA, density, RI, etc. Besides 
this, fatty acid composition of the Camelina oil was studied using GC MS. Seed harvested from DIBER, HQ, Haldwani was 
used for this purpose. Transesterification was carried out using alkali catalyst to transform oil into biodiesel. Oil percentage 
was estimated using Soxhlet apparatus and various non polar solvents. Hexane gave the best result around 36 % with clear 
appearance of oil. Acid value of the oil was 5.68 mg KOH/g and after transformation it was reduced to 0.18 mg KOH/g. The 
conversion of oil into biodiesel was confirmed by TLC. Density of oil and biodiesel were 0.9275 g/cc and 0.872 g/cc which 
are within the specified limit of IS 15607:2005. Refractive index of oil and biodiesel were found 1.4771 and 1.4600 
respectively. Further to this, the GC-MS study revealed that major FAME (fatty acid methyl ester) in Camelina biodiesel are 
linoleic acid (C18:2) 32.36%, Elaidic acid (C19:1) 19.26 %, Eicosenoic acid (C21:1) 16.78, Palmitic acid (C17:0) and 
rest of other fatty acids. Study results shows that camelina oil can be a good biofuel feedstock for the future prospect. 
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I. INTRODUCTION 
 
Due to the gradual depletion of world petroleum 
reserves and the impact of environmental pollution of 
increasing exhaust emissions, there is an urgent need 
to develop alternative energy resources, such as 
biodiesel fuel. Vegetable oil is a promising alternative 
because it has several advantages; it is renewable, 
environment friendly and produced easily in rural 
areas, where there is an acute need for modern forms 
of energy. Therefore, in recent years several 
researches are going on to study the use of vegetable 
oils as fuel in engines as such or converting it into 
biodiesel. (Pramanik, 2003; Bozbas, 2005). There 
are several vegetable oil such as palm oil, rapeseed 
oil, sunflower oil, soybean oil, and canola oil used for 
biodiesel production as well as lubricants. 
(Demirbas, 2003). Biodiesel derived from vegetable 
oils or animal fats is monoalkyl esters of fatty acids, 
known as a clean and renewable fuel. Biodiesel is 
usually produced by the transesterification of 
vegetable oils or animal fats with methanol or ethanol 
in presence of catalyst. (Knothe et al., 2006). In 
developing countries non edible oil is a mandate for 
use in biodiesel and Camelina oil fits into this 
category. Camelina (C. sativa (L.) Crantz) is a 
sustainable oil crop belonging to the Brassicaceae 
(mustard) family that has potential to significantly 
improve domestic bio-fuels production. (Kumar, 
Pathak 2016). In this article we used harvested seed 
of Camelina from DIBER, HQ, Haldwani and oil was 
extracted from dried and extracted seed powder using 
Soxhlet extractor and non polar solvent. Conventional 

method was used for transesterification of oil and 
physicochemical properties of oil and biodiesel like 
Acid value, FFA, density, Saponification number, 
Refractive Index, FAME profiling were also studied. 
 
II. MATERIAL AND METHOD 
 
2.1. Materials: 
Seeds of Camelina sativa were collected from 
DIBER, HQ, Haldwani. All chemicals used were of 
analytical grade and were used as received without 
any further purification. 
2.2. Physico-chemical Characterization of oil:- 
2.2.1. Oil percentage estimation:- 
The dried seed were grinded using mixture grinder 
(Remi mixture) 30 g of the seed powder  were placed 
inside the thimble and extraction was carried out 
using hexane as non polar solvent (300 ml) in  soxhlet 
apparatus (Soxhlet). The solvent was separated using 
rotary evaporator (IKA RV10, Germany). The oil 
collected after solvent removal was weighed for 
percentage oil estimation in seed and stored in sealed 
glass container for further analysis. 
 
2.2.2. Conversion of oil to Biodiesel:- 
Conversion was carried out by the method described 
by (Meher et al) Transesterification was carried out 
with MeOH to oil molar ratio 6:1,  potasium 
hydroxide as catalyst 1% w/w of oil  at 70 °C temp 
and 600 rpm for 60 minutes. After the completion of 
reaction, the content was poured into separating 
funnel and allowed to stand overnight. The content 
was separated into two layers.  The bottom layer of 
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glycerol was collected and top layer of product was 
washed with water two to three times. Thus obtained 
product was characterized by TLC. 
2.2.2. Acid value and FFA%:- 
Acid value and FFA% was calculated according to 
the methods described in IS 548: 1964 part - I method 
of Bureau of Indian standard. 
2.3.3. Saponification value 
Saponification value was calculated according to the 
methods described in IS 548: 1964 part - I method of 
Bureau of Indian standard. 
2.3.4. Density 
Density of oil and biodiesel were determined using 
Portable Density/ Specific Gravity Meter DA- 130N. 
2.4. FAME composition by GC MS: 
The chemical composition of the transesterified oil of 
camelina was analyzed by Gas Chromatography- 
Mass Spectrometer at JNU, New Delhi.  The sample 
was placed in  GC–MS QP-2010 model (Shimadzu 
Scientific Instruments, Kyoto, Japan) equipped with a 
CombiPAL AOC-20i+s] autosampler (CTC 
Analytics, Zwingen, Switzerland). The compounds 
were separated on a Rxi®-5Sil-MS capillary column 
(30 x 0.25 mm ID and 0.25 µm film thickness). The 
carrier gas was helium, 16.3 mL/min, split ratio 10, 
injector temperature 260.00 °C. The column oven 
temperature program used was: 50.0 °C (hold for 4 
min) to 280.0°C at 10°C/min hold for 23min. The ion 
source temperature and interface temperature were set 
at 230.00 °C and 270.00 °C respectively and the MS 
mode was electron impact (EI). The compounds were 
separated by GC and further fragmented by Mass 
spectrometer and identified by comparing the mass 
spectra obtained with NIST14 and WILEY8.LIB 
from the US National Institute of Technology and 
Standards (NIST) mass spectra libraries. For 
calculating the total area percentage of peak and 
relative percentage, we considered the peaks which 
were repeatedly present in at least two TIC. 
 
III. RESULTS AND DISCUSSIONS: 
 
3.1. Oil Percentage in seed: - 
Oil percentage was estimated around 36% with clear 
appearance of oil using Hexane as non polar solvents. 
 
3.2. Physico chemical Properties of oil and 
transesterified oil :- 
The extracted Camelina oil is yellow clear liquid, 
Saponification value of the oil was 183.4 mg KOH/g. 
Using this value, average molecular weight of the oil 
was calculated as per equation 1.  
MWoil = 3*56100/SV                                      
Equation1 
Average  molecular weight ( MWoil) of camelina oil =  
917.66 . 
 
Properties of Camelina oil and transesterified oil is 
given in Table 1 and Table 2 
 

S. 
No. Properties Result 

1. Appearance Yellow liquid 
2. Acid value 5.68 mgKOH/g 
3. FFA% 2.84 
4. Saponification value 183.4 mg KOH/g 
5. Density 0.9275 g/cc 
6. Refractive Index 1.426 

Table 1: Crude Camelina sativa oil properties 
S. 

No. Properties Result 

1. Appearance Light yellow clear 
liquid 

2. Acid Value 0.18 mg KOH/g 
3. FFA% 0.09 % 
4. Density 0.872 g/cc 
5. Refractive Index 1.413 

Table 2: Transesterified oil properties 
FAME composition by GC MS:- 
The major constituents of fatty acid methyl esters of 
Camelina oil as determined by GC MS are shown in 
Table 3. 
Sr. 
No
. 

FAME Structura
l formula 

Lipid 
number

s 

Mol. 
weigh

t 

Weigh
t % 

A. 
Linoleic acid 
methyl ester 

 
C19H34O2 C19:2 294 32.36 

B. 
Elaidic acid 
methyl ester 

 
C19H36O2 C19:1 296 19.26 

C. 

Eicosenoic 
acid methyl 

ester 
 

C21H40O2 C21:1 324 16.78 

D. 
Palmitic acid 
methyl ester 

 
C17H34O2 C17:0 270 7.28 

E. 
Stearic acid 
methyl ester 

 
C19H38O2 C19:0 298 6.53 

F. 
Erucic acid 
methyl ester 

 
C23H44O2 C23:1 352 6.35 

G. 

Nonanoic 
acid methyl 

ester 
 

C21H36O4 C21:3 352 2.13 

H. 

Tetracosenoi
c acid 

methyl ester 
 

C25H48O2 C25:1 380 1.48 

I. 

Docosenoic 
acid methyl 

ester 
 

C23H46O2 C23:0 354 0.97 

J. Others 
 - - - 6.86 

 TOTAL    100 
 
CONCLUSION 
 
Biodiesel has become more striking recently because 
of its environmental and cost effective benefits and 
the fact that it is made from renewable resources. The 
Camelina being a non edible crop looks a great 
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potential to be a future biofuel crop. GC MS study of 
camelina sativa seed oil also attracts due to presence 
of various important bioactive components. 
Soxhlet extraction of Camelina seed powder gives 
36% oil which can be transeterified to biodiesel using 
conventional method. Acid value, density and RI of 
oil as well as biodiesel well within the specified value 
(IS : 548(Part1) 1964 Reaffirmed 2010). The FAME 
profile of transesterified oil indicates linoleic acid 
(C18:2) 32.36%, Elaidic acid (C19:1) 19.26 %, 
Eicosenoic acid (C21:1) 16.78, Palmitic acid (C17:0) 
as major constituents. Study results shows that 
camelina oil can be a good biofuel feedstock for the 
future prospect. 
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