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CHAPTER 1 

INTRODUCTION 

1.1   BACKGROUND OF STUDY 

 

In daily life, fossil fuels is a primary energy sources but it cannot hold for a 

lifetime. This is because, every day, people use the fossil fuels to generate energy and 

cause the decrease of the main source of the energy in the future. Besides, burning the 

fossil fuels also can give bad effect to greenhouse which usually come from 

transportation and industry. It can cause global warming which can lead to climate 

changes. 

 

To overcome this scenario, biofuel is one of the sources that can be considered as 

sustainable solution. Biofuels represent an immense growth opportunity around the world 

and have an important role to play in displacing the fossil fuels that the world had relied 

upon it in the past with an idea of more cleaner and renewable alternative. The benefits to 

the environmental by using biofuel have been widely documented. Biofuels also can 

provide a new market for the farmer. It can provide an extra dimension for the 

agricultural sector, providing more demand for the farmers to produce and diversifying 

the markets, so, they can sell their agricultural products to fulfil their needed and also 

give new business to our regional communities.  
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Meanwhile, biofuels can be produce from the organic source that are not limited. 

From all the alternative energy, biomass is one of the promising sources to produce 

biofuels. Biomass could provide a huge amount of energy in ways of biofuels and also 

can offering the world with a new economic market. Biofuels is a liquid fuel which is 

comes from renewable plants materials. Biofuel is commonly produced from the plant 

which is through the biological processes.  

 

Electroporation is the action or the process of introducing DNA or chromosomes 

into bacteria and the other cells using a pulse of electricity to briefly open the pores in the 

cell membranes. Electroporation is a physical transfection method that practises an 

electrical pulse to create temporary pores in the cell membranes through a substance like 

nuclei acids that can pass into cells. Electroporation is established on a simple process. 

Host cells and selected molecules are both suspended in a conductive solution, and an 

electrical circuit is closed around the mixture. An electrical pulse at an optimized voltage 

can only lasting a few microseconds to a millisecond if discharged through the cell 

suspension.  

 

The main advantage of electroporation is its applicability for transient and also 

stable transfection of all cell types. Moreover, because electroporation is easy and rapid, 

it is able to transfect a large number of cells in a short time once optimum electroporation 

conditions are determined. The major drawback of electroporation is substantial cell 

death caused by high voltage pulses and only partially successful membrane repair which 

requiring the use of greater quantities of cells compared to chemical transfection 

methods.  

 

 The living biomass used carbon dioxide as it grows and then releases back the carbon 

dioxide when used for energy. This process will result in a carbon-neutral cycle which 

does not increase the atmospheric concentration of the greenhouse gases. Biomass energy 

is known to produce electricity, fuels or chemicals. When the biomass is use for this 

purpose, it is call bioenergy. Biofuels is produced from assorted lignocellulosic materials 

such as agricultural and forest residues also along with herbaceous materials and urban 
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wastes. This is because the lignocellulosic biomass is one of the most plentiful plants in 

the world and is a critical feedstock for the manufacture of renewable fuels.  

 

 Pretreatment process that is effective should be able to preserve and decrystallize the 

celluloses and depolymerize hemicelluloses. So, the formation of inhibitors which resist 

the hydrolysis of carbohydrates should be restrict, low energy input, recovery of value 

added products such as lignin and also and the cost should be effective. Pretreatment can 

severely change the properties of the pretreated materials. An effective pretreatment can 

increase the rate of enzyme hydrolysis and significantly decrease the amount of enzymes 

needed to convert the biomass into sugars, which can be utilized by microorganisms. 

 

The efficiency of conversion of sugar is influenced by the amount of lignin that 

are present in pretreatment biomass as lignin is responsible for unproductive binding of 

enzymes. Removing lignin during the pretreatment process will allow recovery and reuse 

of enzymes causing in significant cost savings. The obstacles in the existing pretreatment 

processes also included the insufficient separation of cellulose and lignin. This can 

reduce the effectiveness of subsequent enzymatic cellulose hydrolysis. The formations of 

the process can give products that inhibit ethanol fermentation. For example, the acetic 

acid from hemicellulose, furans from sugars and phenolic compounds from the lignin 

fraction. High usage of chemicals or energy are consider as waste production and not so 

friendly to the environment. 

In this project, we are using Pistia stratiotes. Pistia is a genus of aquatic plant in 

the arum family, Araceae. The single species it comprises, Pistia stratiotes, is often called 

water cabbage, water lettuce, Nile cabbage, or shellflower. Its native distribution is 

uncertain, but probably pantropical. It was first discovered from the Nile near Lake 

Victoria in Africa. It is now present, either naturally or through human introduction, in 

nearly all tropical and subtropical fresh waterways. The genus name is derived from the 

Greek word πιστός (pistos), meaning "water," and refers to the aquatic nature of the 

plants. 
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