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Article Info ABSTRACT

Avrticle type: Background and Obijectives: Microalgae, photosynthetic microorganisms,
Full Length Research Paper  are highly valued due to their protein, lipid, and carbohydrate compounds.
They are capable of thriving in environments rich in organic and mineral
substances, making them highly effective in industrial wastewater

Article history:

Received: 01.01.2024 treatment. Moreover, microalgae possess antioxidant, anti-inflammatory,
Revised: 01.17.2024 and antimicrobial properties. The main objective of this study was to
Accepted: 01.20.2024 investigate the impact of wastewater dilution ratio on protein accumulation

in Spirulina microalgae. By altering the wastewater dilution ratio in the
cultivation medium, the effect on protein synthesis and accumulation

Keywords: processes in Spirulina was evaluated.
Growth,

Microalgae, . . .
Spirulina platensis, Materials and Methods: The study consisted of 4 treatments and a control

Wastewater Treatment group, where the treatments involved different levels of wastewater
utilization, and the control group utilized only the culture medium without
wastewater. Furthermore, nutrient levels including nitrates, phosphates, and
ammonia were measured in both wastewater samples and the culture
medium. For protein and amino acid analysis, the S. platensis microalgae
samples were separated using centrifugation and then the algal biomass
was dried. The samples were stored at an appropriate freezing temperature.
The total protein content of each sample was measured. For measuring
crude protein, the samples were digested, and then the crude protein
content was calculated. Subsequently, the amino acid profile of the
microalgal treatment with the highest protein content was determined and
prepared for the next phase of analysis.

Results: The results indicated that the 100% treatment had the highest
levels of nitrates, phosphates, ammonia, biomass, and protein, while the
25% treatment showed the lowest levels. Additionally, similar trends in
biomass variations were observed in the 75% and 50% treatments. In the
analysis of amino acids, different levels were observed among the different
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treatments, with Aspartic acid showing the highest amount and Ornithine
showing the lowest amount.

Conclusion: Overall, the results of this study demonstrated that the use of
wastewater as a water source in the cultivation of Spirulina platensis
microalgae can lead to significant improvements in growth and the
production of nutrients and biochemical compounds in these algae.
Furthermore, for optimal utilization of wastewater, adjusting the
concentration ratios of different wastewater components can be considered,
and further studies can be conducted to enhance cultivation conditions and
investigate the biochemical changes in microalgae.
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Table 1. Testing the effects of culture medium, algae concentration, and dilution on nitrate removal rate.
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Table 2. Testing the effects of culture medium, algae concentration, and dilution on phosphate removal rate.

o
100 75 50 25 (dez53) Sl
Treatment (%)
‘ .
8+3.5° 7.6+4.5° 6.9+6° 5.7+4.6° Jdsl 5,
Day 1
7.1+2.6° 6.2+3" 6+2.6° 4.6+1.5° o J?
Day
5.73.5° 5.1#3.1° 5.242 5 3.242 50 == 50
Day 5
5.4%3° 4+2.8° 45+3.1° 3.142 5¢ L STS
Day 7
4.6+2.5° 3.4+1.1° 442 6° B} € 55
Day 9

Different lowercase letters indicate significant differences between treatments (P<0.05)
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Table 3. Testing the effects of culture medium, algae concentration, and dilution on ammonia removal rate.

100 75 50 25 (e 2) slas
Treatment (%)
s
41.8+15° 37.620.9° 31.9+1.6° 27.4+1.1 Jsl 555
Day 1
32.9+1.2° 29+0.9° 24.3+0.7° 20.5+0.8° S
Day 3
20.8+1.1% 17.74¢0.7° 12.6+0.6° 12.3+1.2° aaa SR
Day 5
12.7+1.2° 9.241.1° 8.7£0.7° 8.6£1.3° (e 500
Day 7
5.5+0.6" 1.90.3" 4.50.8° - & 32
Day 9

Different lowercase letters indicate significant differences between treatments (P<0.05)
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Table 4. Testing the effects of culture medium, algae concentration, and dilution on biomass.

oo
100 75 50 25 (4202) ke
Treatment (%)
| 3,
0.11+0.01° 0.1+0.002° 0.1+0.003? 0.1+0.001° Il 5
Day 1
0.25+0.004 0.21+0.004 0.16+0.003" 0.14+0.004" £~ ’;’
Day
0.33+0.004° 0.31:0.005° 0.23+0.004° 0.360.004° 7 00
Day 5
0.81+0.005° 0.7+0.004° 0.42+0.006° 0.38+0.003° (e 5
Day 7
0.91+0.007° 0.89+0.008" 0.41+0.003° - e 52
Day 9

Different lowercase letters indicate significant differences between treatments (P<0.05)
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Table 5. Effect of culture medium, algae concentration, and dilution on protein content.

oy Ol (ho ) Slas
Protein content Treatment (%)
21.11+1.74° 25
38.7242.67° 50
48.76+1.35° 75
52.66+3.2° 100

Different lowercase letters indicate significant differences between treatments (P<0.05)
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Table 6. Effect of culture medium, algae concentration, and dilution on amino acid content.

100 75 50 25 (h25) Sl
Treatment (%)

16.3+0.6° 13.5+0.8° 9.2+0.4° 8.3+0.6° Asp
11.3+0.3° 10.4+0.7° 1.4+0.05° 1.2+0.1° Thre
3.240.3 2.5+0.06° 1.5+0.06° 1.2+0.06° Ser
3.9+0.07° 2.7+0.08° 9.8+0.6° 9.2+0.4° Glu
11+0.42 11.240.2° 2.3+0.09° 1.3+0.1° Gly
4.8+0.05° 4.2+0.04° 6.3+0.04° 4.2+0.07° Ala
7.8+0.1° 8.7+0.09% 4.1+0.03° 2.1+0.03¢ Val
7.9+0.05° 6.9+0.08" 0.25+0.02° 0.12+0.01¢ Cys
1.620.09% 0.8+0.05° 1.140.04° 0.8+0.03° Met
2.8+0.02 1.7+0.03° 0. 7+0.02° 0.1:0.005° Try
1.6+0.05° 0.9+0.02¢ 6.1+0.032 3.240.01° Leu
4.9+0.03° 4.9+0.02° 4.5+0.03° 4.7+0.005° Tyr
4.8+0.022 3.8+0.03" 2.4+0.02° 1+0.04¢ Phen
1.1+0.03° 0.07+0.01° 0.03+0.01° 0 Omi
0.3+0.4 0.07+0.01° 2.9+0.04% 0.5+0.03" Lys
5.6+0.12 4.1+0.07° 1.3+0.06° 0.3+0.2¢ His
3.740.12 2.140.1° 3.5+0.12 2.5+0.6° Arg
4.740.08" 5.3+£0.12° 0.420.1¢ 0.1+0.01¢ Hyd
1.5+0.08° 0.7+0.08¢ 3.240.22 2.340.1° Pro

(P<+/v0) Ll
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Different lowercase letters indicate significant differences between treatments (P<0.05)
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