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ABSTRACT:    

Renewable fuels for alternative energy sources have been paid a 

great attention, biodiesel has been gaining worldwide popularity as 

an alternative energy source. The production of biofuels from 

microalgae, especially biodiesel, has gained huge popularity in the 

recent years, and it is assumed that, due to its eco-friendly and 

renewable nature, it can replace the need of fossil fuels. Algae are 

discussed by phycologists as promising for biofuel production based 

on its biomass and fatty acid productivity in present 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/m2 for C. granifera and 244g/m2 for C. barbata. 

 Keywords: Biofuel Production, Biodiesel, Micro & Macro Algae, 

Alternative Energy.  
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والكتلة الحيوية من انواع مختلفة من  الحيوي الوقود  لإنتاجدراسة مقارنة 
 الطحالب الصغيرة والكبيرة.

 
 حميدة الصالحين الصالحينحنان محمد أبوبكر، 

 ليبيا -البيضاء  -جامعة عمر المختار
Hanan.ma.saleh@Omu.edu.ly. 

 الملخص: 
لمصادر الطاقة البديلة باهتمام كبير، وقد اكتسب الديزل الحيوي  الوقود المتجدد حظيلقد 

شعبية عالمية كمصدر بديل للطاقة. اكتسب إنتاج الوقود الحيوي من الطحالب الدقيقة 
وخاصة وقود الديزل الحيوي شعبية كبيرة في السنوات الأخيرة، ومن المفترض أنه بسبب 

يحل محل الحاجة إلى الوقود الأحفوري.  طبيعته الصديقة للبيئة والمتجددة، يمكن أن
وناقش علماء الطحالب باعتبارها واعدة لإنتاج الوقود الحيوي على أساس إنتاجية الكتلة 
الحيوية والأحماض الدهنية. وفي هذه الدراسة، ركزنا على المقارنة بين أنواع الطحالب 

الحيوي،  لإنتاج وقود الديزل المختلفة في إنتاج الزيت والكتلة الحيوية، وإمكاناتها الجيدة
واستخدام الطحالب كوقود حيوي. متجدد المصدر للوقود الحيوي وخاصة الطحالب الدقيقة 

Senedesmus quadricaud  وCladophora sauteri  وتم تسجيل متوسط كمية
على التوالي. وبلغت نسبة الزيت في  %84و %84الجاف بنسبة  من الوزن الزيت 

بينما وصلت نسبة الزيت في الطحلب الاحمر  Cystoseira barbata 22%الطحلب 
Carolina granifera  وكانت 81في نهاية التجربة عند الرقم الهيدروجيني  %81إلى .
جم/لتر  7.7جم/لتر،  C. sauteri 1 2و  S. quadricaudالكتلة الحيوية لطحالب 

 2جم/م 231ية من الطحالب على التوالي، بينما تتميز الأعشاب البحرية بكتلة حيوية عال
  .barbata.C.بالنسبة الي  2جم/ م 288و   .graniferaCبالنسبة الــــــي 

إنتاج الوقود الحيوي, البيوديزيل, الطحالب الصغيرة و الكبيرة, الطاقة  الكلمات المفتاحية:
 البديلة.
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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 CO2 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 be converted to biodiesel [3].  

The term "algae" refers to a highly diverse group of eukaryotic 

organisms, mostly containing chlorophyll, which are either 

cultivated or wild harvested, originating from various aquatic 

environments. Algae recognized as one of the oldest life-forms. 

Between 40,000 and 100,000, species of algae have been identified 

so far, though that number might even underestimate the actual 

number [4]. Macro algae are generally fast growing and able to 

reach size up to 60 m in length [5], found in the surface layer up to 

5 meters down and called this region (Photic-zone). Several factors 

influence the distribution of algae , the most important of these 

natural factors are light intensity [6].The other influential factor is 

heat, where green algae are found to prefer a temperature of 10-15 

and Bacillaroiphyta  prefer temperatures a15-20°C while blue-green 

algae predominates at temperatures of 25-35°C [7,8]. Microalgae 

grow quickly and contain high oil content compared with terrestrial 

crops, which take a season to grow and only contain a maximum of 

about 5 percent dry weight of oil. They commonly double in size 

every 24 hours. During the peak growth phase, some microalgae can 

double every three and one-half hours [9].  
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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 

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]. 

https://en.wikipedia.org/w/index.php?title=Cystoseira_barbata&action=edit&redlink=1
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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 granifera 

J.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 

obtain a fine and homogeneous powder that was stored in hermetic 

sealed plastic bags and stored at –20 °C until for further chemical 

analysis. All seaweeds were identified taxonomically following the 

methods of [24], [25], [26]. The names of the species were used 

according to [27], and were confirmed using algae base website. The 

collected samples were identified by Botany Department Laps, 

Faculty of Science, Omar Al Mukhtar University. 

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].  

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 /m2).  
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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). Figure (2) cleared the original species of algae.  

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

Algal species 
Algal biomass 

g/l 

Oil content 
Mean 

R1 R2 R3 

Senedemus. quadricauda 2.2g 48 60 50 48 

Cladophora. asauteri 7.7g 20 18 25 18 

Carollina. granifera 230g 20 18 16 16 

Cystoseira. barbata 244g 25 24 22 22 

 

 

Figure (1) Oil content in algal species   

https://en.wikipedia.org/w/index.php?title=Cystoseira_barbata&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Cystoseira_barbata&action=edit&redlink=1
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Senedemus. quadricauda 

 

Cladophora. asauteri 

 

Cystoseira. barbata 

 

Carollina. granifera 

 

Figure (2) Types of some algal species 

 

Algae are renewable and biodegradable source of biofuel less CO2 

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, while 

content of lipids was 45% of Botryococcus braunii biomass as dry 

weight. Yields biofuel 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. 

 On another hand Macro algae constitute the most important 

component in the marine ecosystems that serve for the marine 

bioresources preservation by preventing eutrophication and 

pollution [35], In addition, macroalgae can succeed in salty water 

with only sunlight and available nutrients from the seawater. They 

do not need any chemical fertilizer. Thus, large amounts of energy 

and money could be saved. These characteristic features favor the 

sustainability of the production of macroalgae-based bioethanol ,in 

2017 Yuvarani et al [36,37] founded  the green macroalgae 

Cladophora sauteri recorded 20% amount of oil, typically  with our 

result optioned the maximum oil percentage is found to be 18% from 

methanol chloroform solvent methods  the marine red seaweeds 

C.granifera are hydrocarbons , alcohols, carbonyl, compounds 

,acids and their ester, terbenes [38,39].   

In the summary of present study the red alga show the high biomass 

230g/m2 and oil content reached to 20%, brown alga C.barbata had 

highest biomass 244g/m2 and 25% oil content comparative with 

another study  density of bed biomass (221, 332 kg/m3), bio-oil yield 

(29.9-34.8%by. In laboratory scale studies, even if chloroform-

methanol blends have been extensively used with high extraction 
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yields up to 83% (g lipid/g dry weight) ,these results confirmed  that  

increase extraction by using polar and no polar solvents. 

3. CONCLUSION  
1. The conclusion of the study is that algae are considered a 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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