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ABSTRACT 

 Three naturally occurring algal  samples were collected from different areas of kothi satna  m.p. Algae were identified in 
the botany lab as  green algae Pithophora, Spirogyra, Hydrodictyon, Oil was extracted from the all the three dried algal 
samples and  their physicochemical properties  such as, lipid content, viscosity, density and pH were analysed. The 
physico-chemical properties of algal oil meet all the properties given by American society for testing and materials 
(ASTM) D6751, ISO 15607and EN14214- Europe. It is concluded that the algal oil can be used as a potential source of bio 
fuel for the production of biodiesel. 
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INTRODUCTION 
The depletion of fossil fuel reserves has caused an increase in demand and price of diesel. The uncertainty 
in their availability is considered to be the important trigger for researchers to search for alternative 
sources of energy, which can supplement or replace fossil fuels [3,4]. Presently, biodiesel is produced 
from different crops, such as, soybean, rapeseed, sunflower, palm, coconut, jatropha, karanja, used fried 
oil and animal fats [5,6]. There will be certain limitations in the use of these oils as alternate fuels because 
of its food demand, life span, lower yield/ ha, higher land usage and higher price inter alia [4]. 
Among the various biomass candidates for biofuel production, microalgae are being considered as a more 
viable feedstock [7,4] because microalgae are aquatic, non-edible, highly genetically modifiable and fast-
growing with productivity 3–35 times higher than terrestrial plants in terms of energy content, [9].Also, 
cultivation of microalgae is less water intensive than terrestrial plants [10]. 
 

Table 1: Comparison of some sources of biodiesel [8] 
Crop Oil yield 

(L/ha) 
Land area 
needed (M ha) a 

Percent of existing 
US cropping area a 

Corn 172 1540 846 
Soybean 446 594 326 
Canola 1190 223 122 
Jatropha 1892 140 77 

Coconut 2689 99 54 

Oil palm 5950 45 24 

Microalgaeb 136,900 2 1.1 

Microalgaec 58,700 4.5 2.5 

 
a For meeting 50% of all transport fuel needs of the United States. 
b 70% oil (by wt) in biomass. 
c 30% oil (by wt) in biomass 
 
MATERIALS AND METHODS 
Algal Samples 
A total of three fresh water algae samples were collected from vrindavan lake kothi. Algal biomass was 
collected from fresh water bodies by mesh net and immediately after collection; samples were brought to 
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the laboratory, air dried for two days later on dried at 40 C in an oven for 2-3 days till the dry weight was 
constant. Apart fresh algae samples were observed for identification and preserved in 4% formaldehyde 
and deposited at Phycology. 
The algal samples collected and analyzed were identified as - Spirogyra, Hydrodictyon, Pithophora. Dried 
algal biomass (5g) was taken in solvent mixture (100 ml) of chloroform and methanol (2:1, vol./vol.) and 
the content were refluxed for 4 hrs. After the extraction, the contents were cooled and filtered (or 
centrifuged) to separate the biomass and washed the biomass with 25 ml of chloroform twice to extract 
the residual lipids present in the biomass. The extracts were pooled and taken in a separating funnel and 
washed with 1% aqueous sodium chloride solution (50 ml) twice. The solvent layer was passed through 
anhydrous sodium sulphate (sodium sulphate was taken in a glass funnel with cotton plug) and removed 
the solvent using rota-evaporator under vacuum to get the algal oil. The weight of algal oil was taken to 
determine the oil content in biomass. Algal oil characters were compared with biofuel standards 
contained in ISO15607and EN14214. 
Transestrification 
Biodiesel is typically a mixture of fatty acid alkyl esters, obtained by transesterification (or ester 
exchange) of oils or fats. The algal oil has been converted to FAME (Fatty Acid Methyl Esters) by the 
transesterification  process. The extracted algal oil (400mg) is preheated to 60ºc and added to a mixture 
of methanol and sodium hydroxide. It was then mixed with a blender for an hour. The amount of 
methanol used was 20% (ME0.2) of the amount of algal oil used. 3.5 g of sodium hydroxide was used for a 
liter of oil. After the tranesterification process the mixture obtained is collected and kept for 8 h or more 
to allow the glycerin to settle at the bottom and the Fatty Acid Methyl Ester (Biodiesel) will form the top 
layer. The biodiesel is separated and washed with water 4-5 times and was heated or dried in air to 
evaporate the remaining water. It is important to remove most of the water in the oil as any remaining 
water may affect the combustion process and hence affects the engine operation. The water content was 
found to be less than 0.20% in the current methyl ester which is typical for biodiesels. 
 
Samples Oil percentage 

(w/w) 
pH Density 

g/cm3 
Viscosity at 
40oC(mm2/sec) 

Pithophora 10.37 7 0.873 4.2 

Spirogyra 14.82 7 0.884 4.4 

Hydrodictyon 13.58 6 0.867 3.8 

 
RESULTS AND DISCUSSION 
Result shows that green alga Spirogyra showed the maximum amount of oil 14.82%, where as Pithophora 
revealed minimum 10.37% oil. Density of all algal oils matches the density ranges of a biofuels given by 
EN 14214 and ISO 15607 (0.86-0.90g/cm ), The viscosity range given by EN 14214 and ISO 15607 is 3.5-
5.0 mm /s, thus our results are compatible with these standards. 
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