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Abstract- Energy is the engine of economic growth and of paramount importance to humanity and sustainable 

development. Microalgae and bacteria are an important part of the natural carbon cycle and can efficiently utilize 

water and soil carbon resources. The ability of microalgae to reduce her CO2 emissions and produce oil with high 

productivity has been demonstrated. Therefore, this third generation biodiesel should be popularized. This paper 

describes the basic properties and application areas of bacteria and microalgae. The purpose of this review is to 

provide useful information to support the future development of efficient and commercially viable 

microorganisms-based biodiesel production technologies. 
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Introduction-Energy being the driver of economic growth  as an utmost importance for mankind and 

sustainable development ( Singh and Singh, 2015 ). Nowadays, the universal energy system is chiefly based on 

utilization of fossil fuels viz. coal oil and natural gas (Enshaeieh et al ., 2015 ). This system has several drawbacks 

such as: 

1.  cause local, regional and global pollution  

2.  While fossil fuel reserves are in short supply, demand for fossil fuels is soaring as population 

increases, leading to a global energy crisis.  

3.  Burning fossil fuels produces greenhouse gas emissions (CO2, NOx, SOx) that contribute to global 

warming and climate change (Barbir, 2009).  

The advent of industrialization and inappropriate use of natural resources are deteriorating the global environment 

(Bazmi, 2011; Zaman et al., 2013). In addition, rising oil prices, projected dwindling global oil reserves, and 
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awareness of the environmental impact of burning fossil fuels have increased researchers' interest in finding 

alternative transportation fuels (Rottig et al. 2010). ; Rashid et al., 2014. Kiran et al., 2016). Biofuels are therefore 

an effective alternative to fossil fuels to overcome this dilemma (Kirrolia et al., 2013).  

Sustainability of biofuel production therefore needs to focus on bioenergy waste rather than growing bioenergy 

crops only on arable land and food feed, so as not to compete with crops from non-arable land. I have. Moreover, 

the use of biofuels, albeit economically less cost-effective, will reduce the global environmental impact compared 

to conventional fossil fuels (Jefferson, 2008; Bajwa et al., 2016). . Biofuels derived from natural sources are 

inherently more versatile and are considered sustainable and environmentally friendly compared to conventional 

fuel sources (Doan et al., 2012).  

First Generation Feedstocks - Biofuel-based feedstocks are divided into three generations of biofuels. 

Jatropha, Coconut, Copra, Peanut, Almond, Barley, Camelina, Okra Seed, Bay Leaf, Oats, Poppy, Sunflower, 

Sorghum, Rice Bran, Sesame, Karanja Biofuel, Biofuel Produced from Wheat, Soybean, Canola (Balat et al., 

2008; Robbins et al., 2012; Kirrolia et al., 2013). 

Second Generation Feedstocks – According to Rashid et al. (2014), biofuel production is facing the food 

vs. fuel dilemma, animal fats and cooking waste (also commonly used for biofuel production). Therefore, it faces 

strong criticism arising from raw materials alone. Meanwhile, such raw materials are always available to meet 

the world's future energy needs. 

Third Generation Feedstocks – Micro-organisms such as microalgae, bacteria, yeast and fungi that can be 

used to produce biofuels. These raw materials have advantages over 1st and 2nd generations and also contribute 

to greenhouse gas reduction (Rashid et al., 2014;). 

India consumes more diesel energy than gasoline. As such, India consumes about 450 million barrels of diesel per 

calendar year. Therefore, there is an urgent need in India to find alternative fuels to meet India's future energy 

needs (Shakeel et al., 2009).  

Biodiesel, a renewable, biodegradable and clean-burning fuel, has been recognized as an ideal alternative to the 

energy crisis (Li et al., 2011; Chang et al., 2015; Abomohra et al. 2016). Rotting et al. (2010) stated that about 

90% of the biofuel market is currently covered by bioethanol and biodiesel. Biodiesel is composed of fatty acid 

alkyl esters of long-chain fatty acids and short-chain alcohols (mainly methanol and ethanol) and is generally 

produced by transesterification of triglycerides with alkaline acids or enzymes in vegetable oils or animal fats  

(Fadil et al., 2016). The transesterification process is a very important step for industrial scale biodiesel 

production. Homogeneous alkaline catalysts such as potassium hydroxide and sodium hydroxide are used in 

common industrial practice (Yu et al., 2015). Biological catalysts (lipases) can be used to convert lipids with 

sufficient free fatty acid content, such as microalgal lipids, a limitation of homogeneous alkaline catalysis. In 

transesterification reactions, lipases can be used to esterify free fatty acids to alkyl esters. Lipases have the 

advantage over other catalysts that they do not require excess energy and immobilization of the catalyst facilitates 
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its recovery and recycling (Lopez et al., 2015). The major drawbacks of using biological catalysts are long reaction 

times and high production costs (Hidalgo et al., 2013).  

Microalgal biodiesel appears to be the most promising renewable biofuel with the potential to fully replace 

petroleum-based transportation fuels (Lang et al., 2016). Microalgae have several advantages over other biofuel 

feedstocks, including: B. High lipid production capacity, no seasonal variation, low water and land requirements, 

and good photosynthetic efficiency are ecologically important (Sharma et al., 2015). India's tropical environment 

is also favorable for the maintenance and growth of algae species, which is a major advantage over other countries. 

India is a country with a rich microbial biodiversity, including about 841 species of seaweed, but fewer than 100 

species have been investigated for biodiesel production. In the photosynthetic state, microalgae convert CO2 into 

various forms of products such as polysaccharides, proteins, lipids and hydrocarbons. Half of the biomass contains 

triglycerides, resulting in final productivity of over 10,000 gal/cre, making them highly petroleum efficient and 

highly valuable for bioenergy production (Prajapati et al., 2014). The following algal species are considered for bio 

mass- oil production such as Scenedesmus dimorphus, Neochloris oleoabundans, Nannochloropsis salina, 

Nannochlorisoculata, Nannochloris sp ., Euglena gracilis, Phaeodactylum tricornutum, Pleurochry- siscarterae, 

Prymnesiumparvum, Tetraselmis chui, Tetraslm is suecica, Isochrysis galbana, Botryococcus braunii, Dunaliella 

tertiolecta and Spirulina species (Kiran et al ., 2016). Genus Nannochloropsis is the most enchanting microalgae 

for the production of biodiesel. It can accumulate large amounts of lipids in the form of triglycerol and can be 

easily cultivated on an industrial scale. microalga Scenedesmus obliquus is considered promising for industrial-

scale biodiesel production because it increases biomass, lipid content and fatty acid productivity. In addition, 

large-scale production of microalgal biodiesel for industrial applications needs to solve several ecological, 

economic and technical problems, and the productivity of microalgal oil per hectare is higher than that of synthetic 

It can be improved by learning Biology techniques and improving the light system. Archelvam and 

Nirmalakandan, 2013). ). In addition, in the field of biodiesel, not only algae biofuels, which are traditional energy 

sources, but also microbial oils are attracting great attention as a new type of oil source. Bacterial lipids have found 

applications related to the production of renewable fuels and biobased oleochemicals. In addition, it has many 

advantages such as: B. Short life cycle, low labor, easy seasons and climate, and easy cultivation (Hidalgo et al., 

2013). Additionally, excess microbial biomass after lipid extraction can be used as fertilizer for crop cultivation . 

According to Papanikolaou and Aggelis (2011), microorganisms capable of accumulating more than 20–25% of 

their dry cellular biomass as oil are called oleaginous, and the oil is called protozoan, protozoan, or microbial oil. 

In addition, certain bacterial groups belonging to the Actinobacteria (such as Streptomyces, Nocardia, 

Rhodococcus, Mycobacterium, Dietzia or Gordonia) are able to store lipids intracellularly and within TAGs under 

nitrogen-limited conditions. Yes (Zhang et al., 2011). In addition, under certain growth-restricted conditions, 

oleaginous unicellular bacteria that can form storage lipids also contain special proteins such as poly-3-

hydroxybutyric acid (PHB) and other polyhydroxyalkanoic acids (PHAs) as intracellular inclusion bodies. lipids 

(Papanikolaou and Aggelis). , 2011). Microbial oils have many future commercial uses as dietary supplements, 

pharmaceuticals, aquaculture feed ingredients, and raw materials for biodiesel production. The physicochemical 
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properties of biodiesel are evaluated based on the fatty acid profile including saturated, monounsaturated and 

polyunsaturated fatty acids (Kumar and Chauhan, 2013). Biodiesel parameters, i.e., H. cetane number, iodine 

number, and oxidative stability, correlated with unsaturated fatty acid levels, and cold filter plugging correlated 

with long-chain saturated fatty acids. However, a major obstacle to commercialization of microbial oils is the high 

cost of production. Therefore, in order to commercialize microbial oils on a wide scale, it is necessary to find 

strategies that can improve oil yields (Christophe et al., 2012). Several studies have shown that carbon exchange 

increases microalgal biomass and lipid productivity. Co-culturing of sterile Chlorella vulgaris and her four 

different growth-promoting bacteria revealed a synergistic relationship between each bacterium that could be 

enhanced by a consortium of bioengineered bacteria (Kouzuma and Watanabe, 2015). Therefore, this idea may 

open new perspectives for biodiesel research. Therefore, this study focuses on the isolation, screening and 

characterization of natural oleaginous algae and bacterial strains, as well as the optimization of various physio-

biochemical factors for algal growth, bacterial staining and production of oil from oleaginous microorganisms. 

guessed The algal and bacterial biomass make these strains good candidates for high-efficiency biodiesel 

production.  

Conclusion- Microalgae can harness natural water and soil carbon resources, and biodiesel, a more sustainable 

and environmentally friendly alternative to fossil fuels, can be made from microalgae. Bacteria also play an 

important role in the production of biofuels. However, the long-term stability and technical aspects of hybrid 

refineries need further research.  
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