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Abstract 

 
 Mechanical energy cannot be achieved successfully without petroleum, natural gas, coal, hydro electricity 

and nuclear energy; and they became the basic natural sources for the energy. The demand of petroleum and 

its by-products are increasing continuously due to the increase in population and industrialization. The 

discriminate use of petroleum sourced fuels is now widely recognized as unsustainable because it is non-

renewable resources. In the last 10 years, many studies have been conducted on biofuels for substituting fossil 

fuels and reduce the greenhouse gas emission which is responsible for global warming. In this study we 

focused on production of algal biodiesel from marine macroalgae - Ulva lactuca., through transesterification 

process.  The two solvent methods were used for the extraction, and the result indicates that the Chloroform 

/methanol method is suitable for biodiesel production from Ulva lactuca. 
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Introduction 

 

The properties of biodiesel are almost similar to the diesel fuel; thus, it becomes a potential alternative to 
diesel fuel. Fatty acids may be used to prepare biodiesel fuel. The increase of the world consumption of 
energy generates a great dependence of fossil fuels, like petroleum. The transport sector is a bigger consumer 
of liquid fuels, like the gasoil and the gasoline, coming from the petroleum. This dependence produces two 
inconveniences: the limited origin of petroleum and the emission of pollutant substances, which are generated 
in the inefficient liquid fuels combustion, used in the transport sector. Biodiesel refers to any diesel-equivalent 
biofuel made from renewable biological materials such as vegetable oils or animal fats by chemical reaction 
with a short-chain alcohol, such as methanol, ethanol, or butanol and a catalyst called transesterification. This 
reaction involves the replacement of the alkyl group of an ester by another through interaction of the ester and 
alcohol. Generally, this reaction is catalyzed by a base or an acid catalyst. The basic catalysts are the most 
common since the process is faster and the reaction conditions are moderated.  
 
The current energy demands are mainly relied on fossil fuels that are toxic to the environment and non-
renewable in nature. In this scinerio, renewable and environment friendly alternatives of energy are required 
to replace the fossil fuels. Biodiesel is the green fuel and best substitute of petrodiesel having low emission 
profile of toxic gases like SOX, CO2 and CO. It is derived from the renewable biological sources such as 
animal fats, vegetable oils, macroalgae, microalgae, waste cooking oil and oil enriched plants such as castor, 
jatropha, pongamia and karanja etc. Algae are photosynthetic organisms that grow rapidly and can be 
harvested on large scale. Direct transesterification of algal biomass to biodiesel has also been reported that 
saves the solvent and reduces the steps. 
 
Many researchers have studied the vegetable oil transesterification reaction. In the transesterification of oils 
and fats, the triglycerides react with alcohols producing a mixture of alkyl esters of biodiesel and glycerine as 
the main products of the reaction. The influence of these reactions is modified by the type of used catalyst and 
the characteristics of the raw material, especially the water content and free fatty acids of oils or fats. 
Biodiesel is nontoxic and biodegradable and its use, instead of diesel, reduces fossil fuels consumption.  
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Materials and methods 
 

Collection of Macroalgae: 
 

The marine macroalgae Ulva lactuca. was collected from Majali beach of Karwar, Karnataka, and 
washed with water, removed debris and epiphytes, sun-dried for a few days, since water inhibits 
transesterification. After that, the dried algae were crushed to obtain small solid particles. 

 
 
 
 
 
 
 
 
 

 
 
 
 

       Ulva lactuca 
 

Extraction of oil from Macroalgae: 

 
Chloroform /methanol (2:1, v/v) method: 
 

A known weight of ground dried algal sample (10 g dry weight) was mixed with the extraction 
solvent mixture; chloroform/methanol (100 ml, 2:1, v/v) for 20 min. using rotatory shaker, followed by the 
addition of mixture of chloroform/water (50 ml, 1:1, v/v) for 10 min. filter and the algal residue was extracted 
three times by 100 ml chloroform followed by filtration according to Bligh and Dyer (1959). 
 
Hexane/ether (1:1, v/v) method: 
A known weight of each ground dried algal species (10 g dry weight) was mixed with the extraction solvent 
mixture, hexane/ether (100 ml, 1:1, v/v), kept to settle for 24 hrs, followed by filtration according to Hossain 
and Salleh (2008). 
 
Transesterification and biodiesel production: 
 

The extracted oil was evaporated under vaccum to release the solvent mixture solutions using rotary 
evaporator at 40- 45°C. Then, the oil produced from algal sample was mixed with a mixture of catalyst (0.25g 
NaOH) and 24 ml methanol (a process called transesterification, with stirring properly for 20 min. The 
Mixture was kept for 3hrs in electric shaker at 3000 rpm. After shaking the solution was kept for 16 hrs to 
settle the biodiesel and the sediment layers clearly. The biodiesel layer was separated from sedimentation by 
flask separator carefully. Quantity of sediments (glycerin, pigments, etc) was measured. Biodiesel was washed 
by 5% water many times until it becomes clear. Then Biodiesel was dried by using dryer and kept under the 
running fan for 12 h. The produced biodiesel was measured by using measuring cylinder. pH was recorded 
and stored for analysis. 
 
Result and Discussion: 
 

 
T

here 
has 

been a worldwide search for an alternate fuel to meet the demands of the growing world population. Various 
alternate raw materials have been analyzed for the production of diesel. In this work we used marine 

Algal 
Species 

Dry weight Chloroform 
/methanol 

Hexane/ether Sediment Biodiesel 
color 

pH 

Ulva lactuca 10 gms 4.2 ml 3.5 ml 0.44 ml Light green 7.8 
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macroalgae Ulva lactuca for biodiesel production. The obtained result indicates that the solvent mixture 
hexane/ether was not the most suitable system for lipid biodiesel extraction from algae because these solvents 
were unable to extract polar lipids. On the contrary chloroform/ methanol system extracted greater percentage 
of lipid non polar and polar lipids, and consequently to higher biodiesel yields by transesterification. pH of the 
obtained biodiesel was measured and it indicates alkaline in nature. The result shows that the biodiesel can be 
produced by using marine macroalgae Ulva lactuca as a third generation fuel.  
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