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Abstract  

The sustainable investigation results to obtain high quality biodiesel from microalgae, family Nitzchiaceae through 

transesterification. Due to continued demand of petroleum fuels,  wildly uses and unstable deleting the supplies as well as  

continued accumulation of CO2 in environment, by considering all these problems, biodiesel necessary for environment and 

economic stability. Microalgae play an important role with this problem and providing row material to produce the 

biodiesel. Biodiesel able to absorb CO2 from the atmosphere and making the environment pollution free. Microalgae having 

capacity to convert these simple substances in the atmosphere, absorbing sunlight and convert into chemical energy , 

microalgae having the capacity to reproduce or double 

biomass also be used as nutritional supplement and fodder for animals. There are some problems on production of biodiesel 

on large scale or industrial level, like cost of production of dry bioma
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Introduction 

Algae are the fast growing plants in the world, it live in wild 

range, abundantly distributed in aquatic ecosystem. Algae are 

naturally found in aquatic as well as terrestrial ecosystem. In 

terrestrial ecosystem found in soil, rocks, air and snow. In 

aquatic ecosystem found in fresh as well as marine water. They 

are in different range in length, width and structure. Algae are 

simple structural aquatic plants that possess chlorophyll a, b, c, 

caritonoid and xanthophylls as their primary photosynthetic 

pigment and can produce their own food through to process of 

photosynthesis.     

 

Algae are photosynthetic organism capable of absorb sunlight as 

well as fixing CO2 from atmosphere to produce biomass in large 

amount as compared to terrestrial plants. Numerous al

have been shown in the laboratory to produce more than 50% of 

their biomass as were converted to biofuels, it would replace 

only about 4.5% of the total petroleum diesel

need for us, it play vital role in our daily life. A cou

standard living is considered to be proportional to the energy 

consumption by the people of that country
3
.  

 

Energy is one of the vital input of the socioeconomic 

development of any country. It runs all activity of the country 

development. The energy simply available around us should be 

identify, convert, store, amplify and use it for our use in a 

variety of ways. Energy production has always b

for researchers as well as policymakers. 

shortage of fossil fuels, day by day increasing crude oil prices, 

increasing CO2 in atmosphere, increasing global warming 
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The sustainable investigation results to obtain high quality biodiesel from microalgae, family Nitzchiaceae through 

transesterification. Due to continued demand of petroleum fuels,  wildly uses and unstable deleting the supplies as well as  

in environment, by considering all these problems, biodiesel necessary for environment and 

economic stability. Microalgae play an important role with this problem and providing row material to produce the 

from the atmosphere and making the environment pollution free. Microalgae having 

capacity to convert these simple substances in the atmosphere, absorbing sunlight and convert into chemical energy , 

microalgae having the capacity to reproduce or double in biomass within two to three days or 2 to 3 hrs.  Remaining 

biomass also be used as nutritional supplement and fodder for animals. There are some problems on production of biodiesel 

on large scale or industrial level, like cost of production of dry biomass and oil extraction.  

Microalgae, Girna river, Biofuels, Nitzchiaceae, Transesterification, Absorb CO2. 

Algae are the fast growing plants in the world, it live in wild 

range, abundantly distributed in aquatic ecosystem. Algae are 

naturally found in aquatic as well as terrestrial ecosystem. In 

terrestrial ecosystem found in soil, rocks, air and snow. In 

ic ecosystem found in fresh as well as marine water. They 

are in different range in length, width and structure. Algae are 

simple structural aquatic plants that possess chlorophyll a, b, c, 

caritonoid and xanthophylls as their primary photosynthetic 

t and can produce their own food through to process of 

Algae are photosynthetic organism capable of absorb sunlight as 

from atmosphere to produce biomass in large 

amount as compared to terrestrial plants. Numerous algal strains 

have been shown in the laboratory to produce more than 50% of 

their biomass as were converted to biofuels, it would replace 

only about 4.5% of the total petroleum diesel
1,2

. The energy is 

need for us, it play vital role in our daily life. A country 

standard living is considered to be proportional to the energy 

of the socioeconomic 

development of any country. It runs all activity of the country 

development. The energy simply available around us should be 

identify, convert, store, amplify and use it for our use in a 

variety of ways. Energy production has always been a concern 

for researchers as well as policymakers. Concerns about 

shortage of fossil fuels, day by day increasing crude oil prices, 

in atmosphere, increasing global warming 

energy security have led to growing worldwide interest in 

renewable energy sources such as biofuels  as key to reducing 

reliance on foreign oil, lowering emission of green house gases, 

mainly CO2, methane and meeting rural development goals

 

India is become popular as fastest growing country in the world. 

The some development objectives focus on economic growth, 

industrial, equity and human wellbeing, energy is key of 

socioeconomic development. To meet the needs and supply we 

should have work on production on biodiesel, microalgae is one 

of the best solution of this gap. Microalgae are unicellular and 

simple multicellular photosynthetic micro

high growth rates and photosynthetic efficiencies due to their 

simple structures
5
. It is estimated that the biomass productivity 

of microalgae could be 50 times more than that of terrestrial 

plants
6
. Biofuels production using micro algal farming offers the 

some advantages. 

 

Microalgae able to grow quickly in mineral rich water with 

doubling time as short as 3.5 hours or shorter than.

produce abundant biomass, it contain up to 70% lipid

phenomenon makes the microalgae a more efficient biofuels 

producer than terrestrial plant sources. As an aquatic species, 

algae do not require land for cultivation and will not compete 

with agricultural commodities for growing space. Generally 

algae has cultivated in marine land, that has very less uses. 

Water used in algal cultivation can be fresh water or saline with 

salt concentrations up to twice that of seawater. Algae have 

greater capacity to purify the polluter water. This means that, it 

help the environment pollution free in atmosphere as well as in 

water. After oil extraction remaining biomass can be used as 
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The sustainable investigation results to obtain high quality biodiesel from microalgae, family Nitzchiaceae through 

transesterification. Due to continued demand of petroleum fuels,  wildly uses and unstable deleting the supplies as well as  

in environment, by considering all these problems, biodiesel necessary for environment and 

economic stability. Microalgae play an important role with this problem and providing row material to produce the 

from the atmosphere and making the environment pollution free. Microalgae having 

capacity to convert these simple substances in the atmosphere, absorbing sunlight and convert into chemical energy , 

in biomass within two to three days or 2 to 3 hrs.  Remaining 

biomass also be used as nutritional supplement and fodder for animals. There are some problems on production of biodiesel 

energy security have led to growing worldwide interest in 

ble energy sources such as biofuels  as key to reducing 

reliance on foreign oil, lowering emission of green house gases, 

, methane and meeting rural development goals
4
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industrial, equity and human wellbeing, energy is key of 

socioeconomic development. To meet the needs and supply we 

on production on biodiesel, microalgae is one 

ap. Microalgae are unicellular and 

simple multicellular photosynthetic micro-organisms. They have 

high growth rates and photosynthetic efficiencies due to their 

. It is estimated that the biomass productivity 

es more than that of terrestrial 

Biofuels production using micro algal farming offers the 

Microalgae able to grow quickly in mineral rich water with 

doubling time as short as 3.5 hours or shorter than. They 

produce abundant biomass, it contain up to 70% lipid
7
. The 

phenomenon makes the microalgae a more efficient biofuels 

producer than terrestrial plant sources. As an aquatic species, 

algae do not require land for cultivation and will not compete 

gricultural commodities for growing space. Generally 

algae has cultivated in marine land, that has very less uses. 

Water used in algal cultivation can be fresh water or saline with 

salt concentrations up to twice that of seawater. Algae have 

ty to purify the polluter water. This means that, it 

help the environment pollution free in atmosphere as well as in 

water. After oil extraction remaining biomass can be used as 
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animal fodder or can make high protein food, if then also 

biomass left, it can be decompose easily to make manures
8
. 

There has now waste partials left in the atmosphere.    

 

Materials and Methods 

Algal sample were collected from the source places by using 

phytoplankton net and transported to the laboratory for analysis. 

The identification for the species, their composition and 

abundance was quantified and qualified   under an invented 

microscope at 300x magnification
24

 using standard keys for East 

African plankton
9
.  

 

The identified algal sample were used for culture 

acclimatization, three microalgae such as Nitzschia frustulum, 

Nitzschia tryblionella v. levidensis and Nitzschia philippinarum 

were collected from Girna river from Jalgaon region and used 

for the recovery of biodiesel. The cultures were grown in 

laboratory in controlled environment (30 psu, 8.0 pH) using 

Conway medium
10

. The sterilized medium was kept for 24 hrs 

before inoculating microalgae for CO2 equilibration. For culture 

of microalgae, 10 L of medium was placed in 15 L plastic 

container incubated for 15 days at 26 ± 1°C with aeration 

through mechanical stirrer and 12 h photoperiod by artificial 

light. The biomass of the cultures was estimated for every 24 h 

by measuring the optical density at wavelength of 680 nm
11

. 

 

Transesterification of Algal Oil into Biodiesel. this method is 

normally done with Ethanol and sodium ethanolate serving as 

the catalyst for extract oil from microalgae. Sodium ethanolate 

and ethanol enter in the cell of microalgae and extract oil from 

cell, they have doing the function as catalyst to increase the rate 

of reaction to produce bio-diesel and glycerol
12

. The end 

products of this reaction are hence biodiesel, sodium ethanolate 

and glycerol. This end-mixture is separated with Ether and salt 

water are added to the mixture and mixed well. After sometime, 

the entire mixture would have form two layers, with the lower 

layer containing a mixture of ether and biodiesel. This layer is 

separated. Biodiesel is in turn separated from ether by a 

vaporizer under a high vacuum. As the ether vaporizes first, the 

Biodiesel will remain. The biodiesel from algae is now ready for 

use
13,14

. 

 

Results and Discussion 

In the present investigation, Nitzschia frustulum, N. tryblionella 

v. levidensis and N. philippinarum have been selected as species 

mainly because they are showing significant characters in this 

study, with respect to quantitative and qualitative estimates of 

growth rate and flocculation activity, cell biomass productivities 

and their lipid content enhance biodiesel productivity. These 

three microalgae species were incubated for 15 days for biomass 

production.  

 

The diagrammatic representation of Nitzschia frustulum, 

Nitzschia tryblionella v. levidensis and Nitzschia philippinarum 

were determined from parallel cultures starting from inoculums. 

Cell growth was started from the 1st day itself and it reaches 

maximum at 12
th

 day of the culture. The growth rate of 

Nitzschia frustulum (0.835 g/L) was higher compared with N. 

tryblionella v. levidensis (0.457 g/L) and N. philippinarum 

(0.379 g/L) whose nearest results were observed in the culture 

of Botryococcus braunii
15

. 

 

The concentration of (NAOH) was paying key role for 

flocculation of parameters, flocculation activity experiments 

were undertaken to determine the effect of pH and optimum 

flocculent concentration on the flocculation of algal cells 

cultured for one week.  

 

The flocculation efficiency of Nitzschia frustulum, N. 

tryblionella v. levidensis and N. philippinarum cultures were 

increased while increasing pH from 8.5 to 9.5. During the initial 

stage of flocculation process, when the pH of medium was 

increased, the small particles aggregated and slowly settled due 

to gravitational force. The cells formed large loose. Further 

addition of fluctuation of forms a layers of aggregate particles. 

This in turn might cause higher settling rates with minimal 

addition of flocculants
16

. 

 

Investigation result shows flocculation activity of Nitzschia 

frustulum, N. tryblionella v. levidensis and N. frustulum was 

higher at pH 9.5. Similarly, the microalgae B. braunii exhibited 

maximum flocculation activity at pH 9.8 to 11
17

. These results 

(Figure-2) suggest that pH adjustment of the culture solution 

after 1 week is the most effective recovery of lipid. The most 

effective harvesting process for the recovery of B. braunii is pH 

adjustment (pH 11) after 2 weeks of incubation and higher pH 

levels were effective in algal sedimentation
2
. 

 

The extracted greenish oil content (20-35% oil/g of dry algal 

biomass) from harvested algae was (Table-1) determined by 

measuring weights of extracted oil and it was found to be 40.26, 

27.00 and 26.13% of biomass of Nitzschia frustulum, N. 

tryblionella v. levidensis and N. philippinarum respectively. The 

biomass concentration and oil content of Nanochloropsis sp.
18

. 
 

and Neochloris oleabundans
19

, were similar to Nitzschia 

frustulum, N. tryblionella v. levidensis. 

 

In the present study, the higher yield of biodiesel was obtained 

in the Nitzschia frustulum, N. tryblionella v. levidensis
20

. 

Moreover, 40.13% of biodiesel yielded from 0.835 g/L contains 

40% oil content from Nitzschia frustulum and 27% of yield from 

0.457 g/L contains 25% oil content, whereas, 55.3% of biodiesel 

was achieved from Chlorella protothecoides after 144h
21

. 

 

The characters of biodiesel obtained from Nitzschia frustulum, 

N. tryblionella v. levidensis and N. philippinarum are shown in 

Table-1. The properties of biodiesel from Nitzschia frustulum 

were; density 0.835 (kg/L), viscosity 3.1 (Pa.sat 40°C), heating 

value 41 (MJ kg/L) and H/C ratio 1:83, whereas the properties 

of N. tryblionella v. levidensis were; density 0.457 (kg/L), 
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viscosity 4.7 (Pa.sat 40°C), heating value 42 (MJ kg

ratio 1:79 and properties of  N. philippinarum

0.379 (kg/L), viscosity 4.7 (Pa.sat 40°C), heating value 43 (MJ 

kg/L) and H/C ratio 1:81. Thus, the physical and fuel properties 

of biodiesel from microalgae were comparable to those of diesel 

fuel
22

.  

 

 

Growth Fluctuation of Microalgae with response to pH
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viscosity 4.7 (Pa.sat 40°C), heating value 42 (MJ kg-1) and H/C 

N. philippinarum were; density 

cosity 4.7 (Pa.sat 40°C), heating value 43 (MJ 

kg/L) and H/C ratio 1:81. Thus, the physical and fuel properties 

of biodiesel from microalgae were comparable to those of diesel 

The biodiesel from algal oil showed much lower cold filter 

plugging point of -10°C which clearly indicated the high quality 

of the biodiesel
23

. The results suggest that the new process was a 

low-cost, feasible, and effective method for the production of 

high quality biodiesel from microalgae.

  

 

Figure-1 

Growth of Microalgae 

Figure-2 

Growth Fluctuation of Microalgae with response to pH 
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The biodiesel from algal oil showed much lower cold filter 

10°C which clearly indicated the high quality 

. The results suggest that the new process was a 

cost, feasible, and effective method for the production of 

high quality biodiesel from microalgae. 
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Table-1 

Biodiesel Production from Microalgae 

Microalgae 
Biomass 

g/l 

Lipid 

Content % 

Biodiesel 

Yield 

Nitzschia 

frustulum 

0.835 ± 

0.010 

40.13 ± 

1.10 
40.26 ± 2.10 

N. tryblionella v. 

levidensis 

0.457 ± 

0.010 

25.21 ± 

1.10 
27.00 ± 1.10 

N. philippinarum 
0.379 ± 

0.010 

24.34 ± 

1.10 
26.13 ± 1.10 

 

Conclusion 

As Compared to terrestrial crops which take a season to grow 

and oil-microalgae, grow quickly and contain high oil content. 

This is why microalgae are the focus in the algae-to-biofuels 

arena. Oil content of microalgae is usually between 20 and 50%, 

while some strains can reach as high as 80%. Hence, the present 

study was made on culture of three different microalgae, 

growth, flocculation activities, oil content and identification by 

using ASTM standards. The results obtained from this 

investigation revealed that Nitzschia frustulum, N. tryblionella 

v. levidensis and N. philippinarum were easy to cultivate which 

contains high lipid content. The faster growth rate as well as 

higher oil content found with these microalgae will make these 

as the potential candidate for alternative biodiesel production. 

 

 

Acknowledgement 

I whole heartedly thank the Hon. Principal, Nagnath Art, 

Commerce and Science College, Aundha (Nag.), Dr. 

Vijaykumar S. Kanwate for providing me with all the necessary 

facilities. I express deep sense of gratitude and respect towards 

Prof. Dr. B V. Pawar and Prof. Dr. A. S. Patil, North 

Maharashtra University, Jalgaon, for taking personal interest, 

giving encouragement and guidance at all stages of this research 

work and also during the days of my studies at the department. 

 

References 

1. Kapdan I.K. and Kargi F. (2008). Biohydrogen production 

from waste materials. Enzyme Microb. Technol., 38, 569-

82. 

2. Koh L.P. and Ghazoul J. (2008). Biofuels, biodiversity, and 

people: understanding the conflicts and finding 

opportunities. Biological Conservation. 141, 2450-2460.  

3. Huang X.H., Li CL, Liu CW., Wang Z.D. and Chen J.J. 

(2002). Studies on the N and P nutrient demand. 

Nannochlorisoculata. Mar. Sci. (Chinese), 26, 13-17. 

4. Oilgae (2016). Oilgaes Blog. http://www.oilgae.com/algae 

/oil/biod /tra/tra.html sthash.B2MN9XVe.dpuf and www 

.oilgae. com/algae/oil/ biod/tra/tra.html, 09-06-2016 

5. Bourrelly P. (1970). Les alques Deau douce. Tome III: Les 

algues bleues at rounges, Les Eugleniens, Peridiniens at 

Cryptomonadines, 36, 45-56. 

6. Huber-Pestalozzi G. (1968). Cryptophyceae, 

Chloromonadophyceae, Dinophyceae. Das Phytoplankton 

des Susswassers, 1. Teil (ed. G. Huber-Pestalozzi), 2. Aufl., 

I-IX 1-322. 

7. Walne P.R. (1966). Large scale culture of larvae of Ostrea 

edulis L. L. Fish. Invest. (London) series 2(25), 1-51. 

8. Grima M.E., Robles Medina A., Gimenez Gimenez A., 

Sanchez Perez J.A., Garcra Camacho F. and Garcra 

Sanchez J.L. (1994). Comparison between extraction of 

lipids and fatty acids from microalgal biomass. J. Am. Oil. 

Chem. Soc., 71, 955-959. 

9. Pringsheim E.G. (1950).  The soil water culture technique 

for growing algae. In: culturing of algae (Prescott JB and 

Tiffany LH). The Charles Kettering F. Foundation. 19-26.  

10. Lee S.J., Yoon B.D. and HM Oh. (1998). Oh HM. Rapid 

method for the determination of lipid from the green alga 

Botryococcusbraunii braunii. Biotechnol. Tech., 12, 553-

556.  

11. Toeda K. and Kurane R. (1991). Microbial flocculant from 

Alcaligenescupidus KT201. Agric. Biol. Chem., 11, 2793-

2799. 

12. Tornabene T.G., Holzer G., Lien S. and Burris N. (1983). 

Lipid composition of the nitrogen starved green alga 

Neochlorisoleoabundans. Enzyme Microb. Technol., 5(6), 

435-440.  

13. Antolin G., Tinaut F.V. and Briceno Y. (2002). 

Optimization of biodiesel production by sunflower oil 

transesterification. Bioresour. Technol., 83, 111-114.  

14. Banerjee A., Sharma R., Chisti Y. and Banerjee U.C. 

(2002). Botryococusbraunii, A renewable source of 

hydrocarbons and other chemicals. Crit. Rev. Biotechnol., 

22, 245-279.  

15. Bastianoni S., Coppola F., Tiezzi E., Colacevich A., 

Borghini F.,  Focardi S. (2008). Biodiesel potential from the 

orbetello lagoon macroalgae a comparison with sunflower 

feedstock. Biomass Bioene., 10, 1-10.  

16. Chisti Y. (1981). An unusual hydrocarbon. J. Ramsay. Soc., 

27-28, 24-26.  

17. Demirbas A. (2006). Oily products from mosses and algae 

via pyrolysis. Energy Sources, A28 10, 933-940. 

18. Gavrilescu M. and Chisti Y. (2005). Biotechnology a 

sustainable alternative for chemical industry. Biotechnol. 

Advan., 23, 417-419.  

19. Nagle N., Lemke P. (1990). Production of methyl ester fuel 

from microalgae. Appl. Biochem. Biotechnol., 24, 335-361. 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202 

Vol. 5(6), 18-22, June (2016) Int. Res. J. Biological Sci. 

 International Science Community Association  22 

20. Nakamura D.N. (2006). Journally speaking, The mass 

appeal of biomass. Oil Gas J., 104 (45), 15. 

21. Pirt S.J. (1986).  The thermodynamic efficiency (Quantum 

Demant) and dynamics of photosynthetic growth. New 

Phyto., 103, 3-37. 

22. R.B. Borse, Pathan (2003). Precocious study of micro algae 

for biofuels of Aundha region Dist. Hingoli. International 

Journal of Science and Research (IJSR),  2319-7064, 17-

20.  

23. Sawayama S., Inoue S., Dote Y., Yokoyama S.Y. (1995). 

CO2 fixation and oil production through microalgae. 

Energy Convers. Manag., 36, 729-731. 

24. Spolaore P., Joannis C.C., Duran E., Isambert A. A. (2006). 

Commercial application microalga. J. Biosci. Bioeng., 101, 

87-96. 

 


