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Abstract
Indoor and outdoor production systems are used for microalgae culture systems. Tubular photobioreactors (PBR) have effective 

and successful production as closed-space systems. The green microalgae Scenedesmus dimorphus, which is rich in protein and fatty 
acids, was produced in a closed field culture system with a pilot-scale tubular photobioreactor without disturbing the colony structure 
of the cells. In the obtained data, the maximum cell number was determined as 74.2x106 and the specific growth rate was 0.22.
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Introduction

In microalgae biotechnology, production systems are as 
important as the use of microalgae. Systems used for microalgae 
production are basically divided into two open and closed systems. 
open field culture systems; tanks can be classified as alveolar 
panel systems, channel pools, circular pools, large unmixed 
pools, and natural lakes. In these open field systems, shallow 
endless flow pools are recommended as the best choice. These 
pools are 2-10 m wide and 15-30 cm deep. The current velocity 
that should be present in the system is expressed as 0,2-0,5 m/s 
[1]. From an economic point of view, these systems seem more 
advantageous. However, open systems are not suitable for the 
production of all microalgae species due to contamination risk 
and control difficulties [1,2]. Only a few microalgae species that 
are ecologically tolerant and less susceptible to contamination can 
be grown efficiently in open field systems; Spirulina is Chlorella 
and Dunaliella. Closed culture systems, on the other hand, are 
production systems that allow clean and sterile production but 
require higher costs. These systems, which provide effective use, 
allow temperature and light control. It also provides the advantage 
of working with high biomass. In particular, closed-type culture 

systems should be used for microalgae species where contamination 
should be avoided. Panel and tubular photobioreactor systems are 
the most widely used in indoor culture systems. Culturing with a 
photobioreactor is more advantageous than open-field systems. 
There is no risk of contamination and only one type of microalgae 
can be produced, less space requirement, and the physical and 
chemical parameters of water such as temperature, salinity, and pH 
can be easily controlled by both regular and automatic sensors, and 
the possibility of working at high density and the low budget for 
harvesting processes are the essential features.

Photobioreactors (PBR), which have developed in recent years, 
are becoming increasingly widespread with the advantages they 
offer and continue to develop day by day. These systems, which are 
panel or tubular, have different designs and working differences 
depending on these designs [1]. Tubular PBR seems to be more 
suitable for outdoor culture. They can be in the form of a straight 
line or in a curved shape (Figure 1). It can also be positioned 
horizontally, vertically, or at an angle. A pilot-scale sample 
tubular photobioreactor can be designed and manufactured using 
transparent plexiglass material with a total volume of 270 liters 
with a diameter of 50 mm, a length of 125 meters, and a total volume 

Citation: Dilara Demircan. “Production of Scenedesmus dimorphus by Tubular Photobioreactor". Acta Scientific Biotechnology 3.6 (2022): 31-33.



of 180 liters, with a diameter of 30 mm, a length of 200 meters [3]. 
However, it is also important whether the PBR production system 
is suitable for each microalgae species. 

This study, it is aimed to produce green microalgae, especially in 
the colonial structure, Scenedesmus dimorphus, without disturbing 
their structure in the PBR production system. The maximum 
cell number and specific growth rate of Scenedesmus dimorphus 
cultured were monitored daily by means of temperature, pH, and 
light parameters to be controlled in PBR.

Scenedesmus dimorphus culture

Scenedesmus dimorphus It was obtained from the laboratory 
of Ege University Fisheries Faculty, Department of Aquaculture. It 
was cultured in Bold Basal Medium (BBM) (Table 1) first in 1L and 
then in 5L flasks depending on the number of cells. Experiments 
were carried out with 24-hour artificial lighting. Philips MASTER 
TL-D Reflex 36W/865 1SL/25 (Germany) fluorescent is used for 
lighting. The light intensity was measured as 84 µmol.m-2s-1. To 
prevent contamination, Sartorius Midisart 2000 (Germany) filters 
with an aperture of 0.2 µ were used in the aeration of the cultures. 
In addition, Co2 was not given to the cultures by aeration. The 
culture experiments were completed in the culture room, which is 
air-conditioned and has a constant temperature of 24 ± 1°C.

Chemical/ 
Compounds

Concentration 
in stock solution 

(g/ml)

Amount in culture 
medium (ml-1)

NaNO3 10g/400mL 10 mL

CaCl2•2H20 1g/400mL 10 mL

MgSO4•7H20 3g/400mL 10 mL

K2HPO4 3g/400mL 10 mL

KH2PO4 7g/400mL 10 mL

NaCl 1g/400mL 10 mL

EDTA-KOH solution 0.05 mL

Trace Elements 0.05 mL

Iron Solution 0.05 mL

H3BO3 0.05 mL

 Table 1: Bold Basal Medium Concentration and Amount.

Production with tubular photobioreactor

The pilot scale tubular photobioreactor has a diameter of 50 
mm (wall thickness of 2 mm) and a length of 125 meters with a 
total volume of 270 liters. Artificially illuminated (Philips TLM 
40W/54RS and metalhalide bulb; Sylvania Britelux MH 250W) 
systems were used in tubular photobioreactor culture. During the 
photobioreactor operation, the pH and temperature data of the 
microalgae culture in the system were continuously controlled 
by sensors. The 14-day culture study was completed by keeping 
the flow rate in the system at medium speed. The Scenedesmis 
dimoprhus tubular photobioreactor system used in the study is 
given in figure 1.

Figure 1: Production of Scenedesmus dimorphus with Tubular 
Photobioreactor (PBR) Ege University, Faculty of Aquaculture.

Conclusion

The culture of Scenedesmus dimorphus in this study was started 
with a pilot scale tubular photobioreactor at a cell density of 
4.9x106 cells/mL. It reached the highest cell density at day 12 
with 74.2x106 cells/mL (Figure 2). The specific growth rate of the 
culture was 0.22. It was observed that the colony structure was 
produced without spoiling (Figure 3).

Cultivation of Scenedesmus dimorphus in tubular photobioreactor 
was found to be productive. The Scenedesmus dimorphus biomas, 
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Figure 2: Scenedesmus dimorphus culture density.

Figure 3: Light microscope image of Scenedesmus dimorphus.

which is produced in a pure form without contamination thanks to 
the production without spoiling the colony structure and the closed 
area, is dense enough to be used in all kinds of biotechnological 
fields.
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