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Abstract: Algae as a feedstock is emerging at the forefront of biofuel research due to increasing awareness of global
energy issues in conjunction with the production limitation of agriculture based oilseed crops. In this concern, India
is lagging behind with respect to research emphasis. The long term Research and development strategies were
implemented in the developing countries for biofuels from different sources. One of the most fascinating areas of
researcher always remained with algae as a source of biofuel. All the above the more research than development will
be required in this field. This paper focuses the comparative Proliferation rate of Chlorophycean algae in
indigenously prepared bioreactors as well as drinking bottled models.
Keywords: Indigenously prepared bioreactor, Biofuels, Algae.

1.

Introduction

Microalgae
are
single-cell,
photosynthetic
organisms known for their rapid growth and highenergy content. Some algal strains are capable of
doubling their mass several times per day. In some
cases, more than half of that mass consists of lipids or
triacylglycerides—the same material found in vegetable
oils (9). These bio-oils can be used to produce such
advanced biofuels as biodiesel, green diesel, green
gasoline, and green jet fuel. Higher oil prices and
increased interest in energy security have stimulated
new public and private investment in algal biofuels
research (8). Though the Chlorophycean microalgae
owe the higher concentration of oil content they are
concealed because of cultivation strategies need to use
and high economic investments required for
engineering and construction of basic infrastructure.
This is due in time that the high cost of even simple
algae production system and algal mass culture
technology, maintenance of algal strains in the
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cultivation system for achievement of high
productivities of biomass with a high content of lipids
or other biofuel precursors (11).
Algae range from small, single-celled organisms to
multi-cellular organisms, some with fairly complex and
differentiated form. Like plants, algae require primarily
three components to grow: sunlight, carbon-dioxide and
water. Photosynthesis is an important biochemical
process in which plants, algae, and some bacteria
convert the energy of sunlight to chemical energy.
Microalgae contain lipids and fatty acids as membrane
components, storage products, metabolites and sources
of energy (2).
Algal oil processes into biodiesel as easily as oil
derived from land-based crops. The difficulties in
efficient biodiesel production from algae lie not in the
extraction of the oil, but in finding an algal strain with a
high lipid content and fast growth rate that isn't too
difficult to harvest, and a cost-effective cultivation
system (i.e. type of photobioreactor) that is best suited
to that strain (1).
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Microalgae have much faster growth rates than
terrestrial crops. The per unit area yield of oil from
algae is estimated to be from between 5,000 to 20,000
gallons (18,927 to 75,708 litres) per acre, per year; this
is 7 to 31 times greater than the next best crop, palm oil
(635 gallons or 2,404 litres) (11).
The production of algae to harvest oil for biodiesel
has not yet been undertaken on a commercial scale, but
feasibility studies have been conducted to arrive at the
above yield estimate. In addition to its projected high
yield, algaculture — unlike crop-based biofuels do not
entail a decrease in food production, since it requires
neither farmland. Many companies are pursuing the
development of algae bioreactors for various purposes –
including biodiesel production and CO2 capturing (10).
Producing biodiesel from algae has been touted as
the most efficient way to make biodiesel fuel. The main
advantages of deriving biodiesel from algae oil include:
rapid growth rates, a high per acre yield (7), algae
biofuel contains no sulphur, algae biofuel is non-toxic,
algae biofuel is highly biodegradable, and algae
consume carbon dioxide as they grow, so they could be
used to capture CO2 from power stations and other
industrial plant that would otherwise go into the
atmosphere (4).
Research into algae for the mass production of oil
is mainly focused on microalgae. The preference
towards microalgae is due largely to its less complex
structure, fast growth rate, and high oil content.
Attempts were made in this paper to show the rate of
multiplication of two microalgae, Chlorella vulgaris
and Scenedesmus dimorphus.
2.

Material and method

2.1 Collection of algal sample
The Samples of microalgae were collected from
ponds, puddles, dams and rivers of Ahmednagar district
with the help of plankton net made up of bolting silk
(No. 25; mesh size 55 micron). The samples were then
transferred to narrow mouthed plastic bottles and
brought to the laboratory.
2.2 Isolation of algae
The collected samples were brought to the
laboratory and isolated by the serial dilution method
followed by plating. Media used for isolation and to
maintain the culture were Bold Basal media, modified
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Chu 13 media (5) and incubated at 25 ± 10C under 1.2 ±
0.2 Klux light intensity with 16:8 hrs light photoperiod.
2.3 Studies of multiplication rate of microalgae
The growth rate of both algae Chlorella vulgaris
and Dunaliella salina were studied by growing algae in
Erlenmeyer flask (250ml), indigenously prepared
photobioreactor with the help of cleaned electricity tube
bars and empty drinking water bottles (1 liter). As
shown in photo plate 1 incubated at 25 ± 10C under
1.2 ± 0.2 Klux light intensity with 16:8 hrs light
photoperiod. Artificial air was provided with the help of
bower for the indigenously prepared model. The
experiment was conducted in triplicates.
2.4 Measurement of growth of the algae
The rate of growth was calculated after 15 days
with the help of proliferation rate (Huang et al., 2002):
=

(

t

−

0)

.

Where, ODt: Terminal optical density; OD0: Initial
optical density; T: Days Optical density was measured
by spectrophotometer using 680nm wavelengths (6)
each sample was thoroughly swirled before taking the
measurement. The calculated value was recorded in
Table 1.
3.

Results

As shown in Table 1 the proliferation rate of
Chlorella and Scenedesmus had shown significant
values in indigenously prepared photobioreactor and
bottled bioreactors. In Erlenmeyer flask, the
proliferation rate of Chlorella was 0.031 which is not
significant whereas it shows significant values in
indigenously prepared electricity tube bioreactors,
0.098 and water bottle bioreactor 0.176. Same were
observations with Scenedesmus it had a non-significant
proliferation rate in Erlenmeyer flask i.e. 0.042,
whereas significant in indigenously prepared electricity
tube bioreactors, 0.0112 and water bottle bioreactor
0.190. In comparison with the proliferation rate of both
algae, Scenedesmus shows more significant growth
over Chlorella at culture condition in modified Chu 13
liquid medium. Apart from this, the Chu 13 medium
proved good for the growth and isolation of the
unicellular Chlorophycean algae.

Table 1. Effect of different cultivation conditions for biomass multiplication on the growth of algae (Proliferation rate).

Sr. No.

Name of algae

1
2

Chlorella vulgaris
Scenedesmus dimorphus

Erlenmeyer flask
0.031
0.042

Indigenous Bioreactor
Drinking water Bottles
Rate of proliferation (K)
0.098*
0.176*
0.112*
0.190*

*Significance observed on the proliferation rate in different growth condition (p ≤ 0.05).
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Discussion

The growth rate observed in the different models
will prove a concrete step towards the production and
increase in the yield of biomass for oil production. The
proliferation rate shown by both algae in the bioreactor
was due to availability of space and facility of aeration
to the algae. In the bioreactor prepared from the
drinking water exchange of gas was easier as compared
to tube bioreactor. Also, the byproduct of
photosynthesis i.e. oxygen gets escaped easily from this
bioreactor. Availability of CO2 was easy due to
continuous circulation of air through media. Assuming
the technology can be developed, become worthwhile;
perhaps even a significant, contribution to the goal of
renewable energy production, in particular of
transportation fuels. Again, the resource potential
requires further studies. The different algae should be
checked for the maximum proliferation rate and
standardized.
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