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This present work dealing with the study of the growth of a microalgae of economic interest, which proliferates in the salines of
Arzew in western Algeria. Dunaliella salina is a microalgae endemic to these salty environments. Samples were collected and
maintained as a pure culture of isolated Dunaliela salina. The aim of this study, is to establish a first reference state of the
environments of the Salines of Arzew, and to find the best conditions for the development of this microalgae under experimental
conditions. Two main ecological parameters (light and salinity) that influence the production of its biomass are studied. The site
renowned for its richness in crustaceans of the genus Artemia salina and an important algal biomass, receives a large population of
greater flamingo Phoenicopterus roseus. The water's salinity at the sampling site was 188 gr/l. The chlorophyll concentration and
cell density were greater than 110 pg/l, and 2 x 10° cells/I respectively. The experimental results obtained demonstrated that the
light intensity (18,000 lux) is the most influential parameter, followed by the number of days of algal culture. A cell concentration of
5.29 x 10° cells/l, is noted after 20 days of culture.

Keywords: Dunaliella salina, Microalgae, Ecological parameters, Biomass, Salines of Arzew, Western Algeria.

Introduction

Dunaliella salina, is a halotolerant unicellular chlorophyceae that lives in waters with a salinity of around 350 g/I (Borowitzka, 1990;
Avron et Ben-Amotz, 1992; Leach et al., 1998; Krinsky, 2005). It can live in extreme conditions of salinity, temperature and solar
radiation, due to the synthesis of a series of molecules that protect it (M. Ahmed et al., 2001; A. Bhatnagar et M. Bhatnagar, 2005),
and currently recognized as the most salt tolerant eukaryote (Ben-Amotz et al., 1982; Loeblich, 1982; Garcia-Gonzalez et al., 2003;
Gomez et al., 2003; Gomez et Gonzalez, 2005). D. salina is of biotechnological interest because it is capable of accumulating B-
carotene, a pigment of natural origin, more active than that obtained by synthesis, used as a food coloring, source of vitamin A, and
as an additive in cosmetology (Riahi, 2007). The objective of this work is to optimize the intensive production of microalgae biomass
in experimental conditions, according to two ecological parameters: light intensity (I) and salinity (S).

Materials and Methods
Study area

The sampling site is a wetland classified by the Ramsar convention, for its rich flora and fauna, in particular migratory waterbirds.
Sampling is carried out in the channel between the wetland and the salt basins for the production of salt (Fig. 1).
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Sampling

A water sample is taken from the stagnant water channel that comes from the wetland (Fig. 2).
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The samples are cultured at low shaking, low light and at medium temperature. The color of the algae changes from red to green.
The identified pure algae samples are cultured in a place of low shaking, low light and medium temperature (Fig. 3A), until the color
of the algae turns from red to green.

For each experiment, we carried out a pre-culture of Dunaliella salina with the same concentrations in a cylindrical reactor (Fig. 3B),
in an air-conditioned hall, with a latest generation LED Day Light, and only atmospheric CO,. The temperature is kept constant at
25°C for all the experiments.

The sampled microalgae are cultured for 20 days in an aerated Johnson culture solution, and placed in a flat bioreactor (Fig. 3C):
area (1 m?), thickness (40 mm) and volume (40 L).

i

B

Fig. 3. Experimental system.
Cell concentration is measured every 2 days using Thomas numbering cells. The design of the experiments makes it possible to
simultaneously determine the individual and interactive effects of various factors that could influence the results (Box, 1951).
The objective of all the experiments is to evaluate the factors of effect on increasing the cell concentration of a microalgae in
reactors in order to optimize the biomass yield. For these experiments, two parameters are chosen according to the bibliography:
light intensity (I), and salinity (S). For each parameter, 4 progressive values are used for the light intensity (18000 lux, 28000 lux,
38000 lux and 45000 lux) and for the salinity (45 gr/l, 100 gr/l, 200 gr/l and 250 gr/the). Thus, 16 experiments are carried out,
changing the various factors for each experiment (Table 1).
Table 1. Parameter values for each experiment (Exp): light intensity (I: lux), and salinity (S: gr/l).

Exp 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
I 180 180 180 180 280 280 280 280 380 380 380 380 450 450 4500 4500
00 00 00 00 00 00 00 00 00 00 00 00 00 00
S 45 100 200 250 45 100 200 250 45 100 200 250 45 100 200 250

Results and Discussion

The water's salinity at the sampling site was 188 gr/l. The chlorophyll concentration in the sampling site and cell density were
greater than 110 pg/l, and 2 x 106 cells/ml respectively.

Dunaliella salina microalgae are isolated and identified:

Phylum: Chlorophyta

Class: Chilorophyceae

Order: Chlamydomonadales

Family: Dunaliellaceae

Genus: Dunaliella

Species: Dunaliella salina (Dunal) (Téodor., 1905)

Ukrainian Journal of Ecology, 11(8), 2021



Ecological assessment of variability of quantitative signs of spring wheat samples

The color of algae sampled from the natural environment changes from red to green when cultivated at low agitation, low light and
medium temperature (Fig. 4).
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Fig. 4. Experimental system.

For each of the 16 experiments carried out, the cell concentration is measured every two days, for twenty days (Table 2).

The results obtained from the cell counts of the cultures of Dunaliella salina , carried out every two days, demonstrate that this
species of microalgae is capable of growing for all the salinities tested. The growth profile increases more with a salinity
concentration of 45 gr/l, than that of 250 gr/Il. By comparing the experiments for the same salinity (45 gr/l), the highest growth was
observed on the twentieth day of the first experiment, for the lowest light intensity (45000 lux).

The growth of algae stops more with increasing salinity (250 gr/l), than at low salinity (45 to 100 gr/l). Ben-Amotz (1987),
Dolapsakis et al. (2005), Oren (2005), Tawfik S Abu Rezk et al. (2010) found that optimal growth of Dunaliella can be achieved in
coastal and lagoon and saline areas where the desired salt concentration can be achieved depending on natural weather conditions
(precipitation and evaporation).

Table 2. Evolution of cell concentration (x 10%/ml) compared to the number of days.

Days/Experience 2 4 6 8 10 12 14 16 18 20
1 029 049 058 067 077 085 095 1.06 1.15 1.25
2 029 048 055 0.64 072 0.8 0.9 097 1.08 1.18
3 029 049 064 0.76 0.91 1.07 118 13 139 148
4 029 048 059 072 084 097 111 123 138 147
5 029 048 083 128 166 197 23 264 3.08 3.21
6 0.29 0.5 066 086 1.21 143 169 198 211 225
7 029 047 059 074 093 1.01 1.08 114 119 1.25
8 029 047 057 065 074 0.8 0.88 0.97 1.06 1.13
9 029 066 094 125 175 235 289 337 357 379
10 029 049 069 095 119 159 195 221 227 241
11 0.29 049 0.6 072 084 097 11 1.21 133 141
12 029 049 059 067 075 082 09 1 1.09 1.2
13 029 0.50 100 160 250 3.12 412 514 502 529
14 029 047 069 095 129 159 212 242 229 259
15 029 048 058 067 075 082 09 098 1.08 1.18

16 029 045 045 040 036 0.28 0.12 0.03 0.00 0.00

Experimental cultures 1, 2, 5, 6, 9, 10, 13 and 14 show that cell concentration changes with increasing salinity up to 100gr/I, but it
decreases above this salt level. The same observation is noted for a light intensity of 38,000 lux.
Cellular concentrations obtained from D. salina grown at different light intensities (18000; 28000; 38000 and 45000 lux),
demonstrated that algal growth also increases with increasing light intensity until inhibition of photosynthesis from 45,000 lux.
Dunaliella salina prefers high light intensity to low light intensity up to 5.29 x 10%/ml cells at 45,000 lux and 45gr/| salinity and only
up to 3.79 x 10%/ml cells at 38,000 lux and 45 gr/l of salinity. These results are also consistent with the findings of Singh et al.
(2000) who reported that Dunaliella salina increases at a much faster rate at high light intensities and medium salinity. Gomez et al.
(1992) concluded that the rate of photosynthesis was significantly higher in green form at light intensities below 50,000 lux.
However, photosynthetic inhibition in high light was more pronounced in the green form.
Richmond (1986), Borowitzka (1990), Renaud et al. (1991, 1995) noted that the chemical composition of many microalgae is
influenced by growing conditions such as salinity, temperature, pH and nutrients. Leach et al. (1998) concluded that it was possible
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to obtain a cellular concentration of Dunaliella salina of 0.8x106 cells/ml when the culture is maintained at a salinity of 180 gr/I. The
results obtained show that the light intensity is the most influential parameter, followed by the number of days of culture.

Conclusion

The optimal growth conditions for cell concentration deduced from the analysis of these experiments are: 18,000 lux for light
intensity, 45 gr/| for salinity. The maximum was recorded at the end of the 20th day for a concentration of 5.29 x 10° cells/I.
Increasing cell concentration is a dynamic operation. Our experiments allow us to determine the importance of each factor as well
as the interactions between them. To improve this study, we must perform a dynamic study that takes into account the growth rate,
as a function of the time of incubation.

For the culture conditions of this study, it was possible to establish and maintain pure cultures of Dunaliella salina from the Salines
of Arzew (western Algeria), in the laboratory. The results of the experiments carried out showed that this species preferred a high
salinity of 45 gr/| for optimal growth.

Further test results showed that growth performance was limited for a concentration of 100gr/l in the green form, and that the
growth performance for this strain was better at a high light intensity of 18000 lux at 45000 lux.

The values of the two parameters where growth is slowed are 45000 lux of light intensity and 200 gr/I of salinity. From these two
values, the algae is constrained by osmotic pressure and light irradiation to concentrate B-carotene and glycerol to resist, which
explains the slowing down of cell division and growth. however, algal biomass yields can be improved by optimizing other
physicochemical production parameters.
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