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ABSTRACT

There has been a lot of focus on renewable fuels as alternative
energy sources, and biodiesel is becoming more and more well-liked
globally. The process of turning microalgae into biofuels,
particularly biodiesel, has become very popular recently. It is
believed that because biodiesel is renewable and environmentally
friendly, it can take the place of fossil fuels. Phycologists view algae
as a promising source of biofuel due to their biomass and fatty acid
productivity in the current study we focuses on comparative
between the deferent species of algae in production of oil and
biomass, it good potential for biodiesel production, the utilization of
algae as the resilient source for biofuel specially micro algae
Senedesmus quadricaud, Cladophora sauteri and recorded as mean
48%, 18% respectfully as oil of dry weight. The algae Cystoseira
barbata was 22% while red algae Carollina granifera reached to
16% of oil content in the end of the experiment at pH 10. The algal
biomass of S. quadricaud and C. sauteri was 1.2 g /L , 7.7 g/L
respectively whereas seaweeds distinguished by high algal biomass
230g/m? for C. granifera and 244g/m? for C. barbata.

Keywords: Biofuel Production, Biodiesel, Micro & Macro Algae,
Alternative Energy.
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1. INTRODUCTION

Energy crisis is among the biggest problems, leading the world to
be unsafe and non-peaceful. The demand is increasing day by day.
The available resources are rapidly decreasing and indication is,
soon will be vanished. In such situations, more attention is needed
to be given towards renewable energy sources. Fossil fuels are used
on a large scale in the world, but unsustainable because they
increase CO; level and accumulate greenhouse gases which make
the environment unhealthy. To keep the environment clean and
maintain sustainability, renewable and environmentally friendly
fuels are needed to be produced [1]. Biodiesel is biodegradable,
nontoxic and a low emission profiles, environmentally friendly
biofuel, also contributes no net carbon dioxide or sulfur to the
atmosphere and emits less gaseous pollutants than conventional
diesel fuel It can be produced in any climate [2]. Many strains of
micro and macro algae are known to produce high quantities of
lipids that can convert to biodiesel [3].

The word "algae™ describes a very broad category of eukaryotic
organisms that are harvested from different aquatic environments
and are either farmed or wild. Most of these organisms contain
chlorophyll. Considered to be among the earliest living forms are
algae. So far, between 40,000 and 100,000 species of algae have
been identified; however, this figure may even be underestimated
[4]. Macro algae can grow up to 60 m in length and are typically fast
growing [5], which is located in the uppermost five meters of the
surface layer and is referred to as the Photic-zone. The distribution
of algae is influenced by a number of natural factors, the most
significant of which is light intensity [6]. Heat is another important
factor; green algae prefer a temperature of 10-15°C, Bacillaroiphyta
prefers a temperature of 15-20°C, and blue-green algae is more
common at 25-35°C [7, 8]. Compared to terrestrial crops, which
take a season to grow and can only contain a maximum of roughly
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5% dry weight of oil, microalgae grow quickly and have a high oil
content. Usually, they grow by double every 24 hours. Certain
microalgae can double every three and a half hours while they are
in their peak growth phase [9].

Oil content of microalgae is usually between 20 percent and 50
percent, while some strains can reach as high as 80 percent [10].
This is why microalgae are the focus in the algae-to-biofuel arena.
Phototrophic microalgae require light, carbon dioxide, water, and
inorganic salts to grow. The culture temperature should be between
15 and 30°C for optimal growth. The growth medium must
contribute the inorganic elements that help make up the algal cell,
such as nitrogen, phosphorus, iron, and sometimes silicon [11]. For
large-scale production of microalgae, algal cells are continuously
mixed to prevent the algal biomass from settling, and nutrients are
provided during daylight hours when the algae are reproducing [12].

The present study was focused to comparative the oil and
biomass productivity of micro and macro algae species , Isolation,
identification and production oil of green alga S.quadricauda ,
C.sauteriand and Two of sea weeds C.chilensis , C.barbata using
solvent system.

MATERIALS AND METHODS
1.1. Micro algal Isolation, Purification and Identification

The micro algal species S.quadricaud has been isolated from
Topruk coastal is located in natural area in the north-eastern part of
Libya and cultured in the laboratory under suitable culture
conditions. The medium used throughout the maintenance and
experimental studies was medium (MBL).

The isolated S. quadricaudaas cultivated with MBL medium and
the experiments were carried out in 500 ml Erlenmeyer pyres-glass
flasks containing 200 ml of culture under controlled conditions of
ambient air at laboratory temperature. Light was provided by cool-
white fluorescent lamps at 4000 Lux with a dark/light cycle of 16:8
h for 14 days. After period the culturing the cells of S. quadricauda
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were harvested by centrifugation at 5000 r p m for 30 min using
angle rotor centrifuge. The supernatants were discarded and the
remaining pellets were used to extract of biofuel [13,14].

Algal species examined by means of binocular microscope and
identified according to the following references:[15],[16], [17],
[18], [19], [20], [21], [22].

1.2. Collection and identification of macro algae

Manual harvesting of seaweed has been practiced for centuries and
it is still common for species naturally growing in coastal area [23].
Seaweeds samples were collected Cystoseira barbata C.Agardh, (
Phaeophyta, Fam.  Sargassaceae), Corallina graniferal.
Ellis&Solander, (Rhodophyta, Fam.Corallinaceae) from Al-
Hamama coast located the northeastern Mediterranean coast of
north of the city of Al-Bayda, 25 km from the city of Al-Bayda -
libya, during June 2021. Green macro alga samples Cladophora
sauteri was fresh water of Derna fall and collected and prepared by
the same method of macroalgae, in laboratory, all macro algae
sample were cleaned from epiphytes and rock debris and given a
quick fresh water rinse to remove surface salts. seaweeds were then
air dried in the shade at room temperature (25-30 °C) on absorbent
paper for estimation of moisture content. Then, they were pulverized
in a cereal grinder for 5 min and sieved, using a 100 mesh sieve, to
produce a homogenous, fine powder that was kept at -20 °C in
hermetic sealed plastic bags pending additional chemical analysis.
The taxonomy of all seaweeds was determined using the techniques
of [24], [25], [26]. The species names were used in accordance with
[27], and the algae base website was utilized to verify them. The
Botany Department Laps, Faculty of Science, Omar Al Mukhtar
University, identified the samples that were obtained.

1.3. Extraction of oil

By used of chloroform—methanol (2:1 by volume) for extraction of
lipids from endogenous cells. Briefly, the homogenized cells were
equilibrated with one-fourth volume of saline solution and mixed
well. The resulting mixture was allowed to separate into two layers
and lipids settle in the upper phase [28].
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1.4. Determination of algal biomass
Determination of algal biomass according to [29].Biomass
calculated as grams dry weight per square meter (g d w /m?).

2. RESULTS AND DISCUSSION

Extraction of the oil from algae experiment designed to investigate
produce the oil from the micro and macro algae, the results obtained
from this study were Cleared that the maximum value of oil content
was from green micro alga S. quadricauda, while the value of the
rest of the algae converged in terms of the percentage of oil of the
dry weight. The minimum value obtained from red alga C. granifera
the algal biomass recorded the highest values in sea weeds samples
C. barbata followed by C. chilensis as Cleared in table (1) and
figure (1).

Table (1) Algal biomass and oil content in algae species.

Algal species Algal biomass Ol content Mean
g/l RL | R2 | R3
Senedemus. quadricauda 2.29 48 | 60 | 50 48
Cladophora. asauteri 7.79 20 | 18 | 25 18
Carollina. granifera 2309 20 | 18 | 16 16
Cystoseira. barbata 244q 25 | 24 | 22 22
OIL CONTENT IN ALGAL SPECIES
48 il Senedesmus quadricauda

wl Cladophora sauteri
wl Corallina granifera

wl Cystoseira barbata

22
18
i | i

Figure (1) Oil content in algal species
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Figure (2) Types of some algal species

Algae are renewable and biodegradable source of biofuel less CO>
and NO2 emissions. Continuous use of petroleum sourced fuels is
now widely recognized as unsustainable because of depleting
supplies and the contribution of fuels to the accumulation of carbon
dioxide in the environment [30].

By using the solvents on the selective micro and macro algae
the results cleared that the green alga S.quadricauda contained the
highest amount of oil 48% of dry weight 2g at pH 10 ,the same
result Demirbas, 2011 [31] revealed that Under good conditions,
green algae can double its biomass in less than 24 hours. Green algae
can also have high lipid contents, usually over 50%. This high yield
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Is ideal for intensive agriculture and can be an excellent source for
biodiesel production. Another study on green alga Odegonium
regarded amount of oil was 22.5% of dry weight 8g and the pH
value 8 [32], in agreement with our study [33], cleared that the
Productivity of photo bioreactor was 1.2 g/l dry weight algae, and
45% of the dry weight biomass of Botryococcus braunii was made
up of lipids. Biofuel production is 0.45 ml/g dry weight. that note to
algae as promising and economic source of biofuel due to of its
availability and low cost , in agree with the results we founded in
green alga Senedemus.quadricauda produce high quantities of lipids
that reached to 48% can be converted into biodiesel. In the similar
search the most common microalgae contain oil ranges between 20
and 50% by dry weight of biomass [34]. Idential or very close with
the average values that express the amount of biofuel that we
founded in this study were 48,18 in S. quadricauda and C.asauteri
respectively.

Conversely, macro algae are the most significant element in
marine ecosystems, contributing to the preservation of marine
bioresources by averting pollution and eutrophication [35].
Furthermore, macroalgae that have access to sunlight and saltwater's
available nutrients can thrive in salinity. Chemical fertilizers are not
necessary for them. As a result, significant energy and financial
savings are possible. These traits support the long-term viability of
the macroalgae-based bioethanol production process. In 2017,
Yuvarani et al. [36,37] established the green macroalgae
Cladophora sauteri, which produced 20% of the oil, typically with
our result optioned the maximum oil percentage is found to be 18%
from methanol chloroform solvent methods. The hydrocarbons,
alcohols, carbonyl compounds, acids, and their ester, terbenes, are
found in the marine red seaweed C. granifera [38, 39].

In the summary of present study the red alga show the high
biomass 230g/m? and oil content reached to 20%, brown alga
C.barbata had highest biomass 244g/m? and 25% oil content
comparative with another study density of bed biomass (221, 332
kg/m?), bio-oil yield (29.9-34.8%by. In laboratory scale studies,
even if chloroform-methanol blends have been extensively used
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with high extraction yields up to 83% (g lipid/g dry weight) ,these
results confirmed that increase extraction by using polar and no
polar solvents.

4. CONCLUSION

1. The conclusion of the study is that algae are considered source
of bioful, the quantity of oil is greater in small algae than in
large algae.

2. The results of the biomass of different types of algae showed
that there is no definitive relationship between biomass and
amount of oil produced, as high biomass is not necessarily
associated with high rate of extracted.
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