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Table 1 ANOVA table of total phenol content (mg of gallic acid per gram of Spirulina platensis dry

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 75.124 5 15.025 10.335 .001
Intercept 990.161 1 990.161 681.074 .000
Ethanol purity 40.158 2 20.079 13.811 .001
Extraction type 3.956 1 3.956 2.721 125
Ethanol purity * Extraction 31.010 2 15.505 10.665 002
Error 17.446 12 1.454
Total 1082.731 18
Corrected Total 92.570 17
R Squared =0.812 (Adjusted R Squared = 0.733)
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Fig 3 Investigating the effect of the amount of
solvent ethanol and the extraction method of
spirulina algae on the amount of total flavonoids
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Fig 1 Investigating the amount of solvent ethanol
and the extraction method of spirulina algae on the
amount of total phenolic content
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of the spirulina algae extraction solvent on the
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Table 2 ANOVA table of flavonoid content (mg of Quercetin per gram of Spirulina platensis dry
extract)
Source Type I Sum of Squares df Mean Square F Sig.
Corrected Model 325256.489 5 65051.298 181.080 .000
Intercept 1071767.846 1 1071767.846  2983.430 .000
Ethanolpurity 214988.431 2 107494.215 299.227 .000
Extractiontype 85534.909 1 85534.909 238.100 .000
%fg‘;giﬁ)ﬂ%: 24733.150 2 12366.575 34.424 000
Error 4310.882 12 359.240
Total 1401335.218 18
Corrected Total 329567.372 17

R Squared = 0.987 (Adjusted R Squared = 0.981)
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Fig 4 Investigating the effect of the solvent ethanol
content of the spirulina algae extraction method on

Table 3 ANOVA table of total anthocyanin content (mg cyaniding 3-glucoside per gram of Spirulina

platensis dry extract)
Source Type III Sum of Squares df  Mean Square F Sig.
Corrected Model 2.854 5 571 83.540 .000
Intercept 5.645 1 5.645 826.096 .000
Ethanolpurity 1.660 2 .830 121.452 .000
Extractiontype .002 1 .002 265 .616
Ethanolpurity *
Extractiontype 1.193 2 .596 87.265 .000
Error .082 12 .007
Total 8.581 13
Corrected Total 2.936 17

R Squared = 0.972 (Adjusted R Squared = 0.960)
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Fig 5 Investigating the effect of solvent ethanol
content and spirulina algae extraction method on
total anthocyanin content
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Fig 6 Investigating the effect of the ethanol content
of the spirulina algae extraction solvent on the
amount of total anthocyanin
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Table 4 ANOVA table of antioxidant activity of Spirulina platensis dry extract (based on DPPH free
radical inhibition)

Source Type III Sum df Mean Square F Sig.
Corrected Model 9552.527° 34 280.957 1203.148 .000
Intercept 566411.934 1 566411.934 2425561.048 .000
Ethanolpurity 165.720 2 82.860 354.834 .000
Extractiontype 514.443 1 514.443 2203.012 .000
Concentration 228.156 4 57.039 244.260 .000
Ethanolpurity * Extractiontype 217.862 2 108.931 466.478 .000
Ethanolpurity * Concentration 21.765 8 2.721 11.651 .000
Extractiontype * Concentration 8.399 4 2.100 8.991 .000
Ethanolpurity * Extractiontype * 19.277 8 2410 10.319 .000
Error 16.346 70 234
Total 585781.485 105
Corrected Total 9568.873 104
R Squared = 0.998 (Adjusted R Squared = 0.997)
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Fig 9 Investigating the effect of spirulina algae
extraction type on DPPH free radical inhibition and
comparing it with antioxidant TBHQ
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Fig 10 Investigating the effect of different
concentrations of aqueous-ethanol extracts of
spirulina algae on DPPH free radical inhibition and
comparing it with antioxidant TBHQ
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Fig 7 Investigating the effect of solvent ethanol
content and the extraction method of spirulina
algae on the DPPH free radical inhibition rate and
comparing it with antioxidant TBHQ
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Fig 8 Investigating the effect of the ethanol content
of the spirulina algae extraction solvent on DPPH
free radical inhibition and comparing it with
antioxidant TBHQ
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Fig 11 Investigating the effect of ectraction method
in different concentrations of spirulina algae extract
on DPPH free radical inhibition and comparing it
with antioxidant TBHQ
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Fig 12 Investigating the influence of the solvent ethanol percentage on chlorophyll and carotenoid content
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Fig 14 Investigating the effect of solvent ethanol
percentage and extraction methods on carotenoid
content
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Fig 13 Investigating the effect of solvent ethanol
percentage and extraction methods on chlorophyll
content
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ABSTRACT

ARTICLE INFO

Spirulina platensis has a wide range of uses in the food industry,
pharmaceuticals, cosmetics, and healthcare, largely due of its high
nutritional value and wellness-promoting attributes. Consequently,
it is still difficult to extract bioactive components from it. This study
aimed to compare the extraction of phenolic compounds from the
microalga Spirulina platensis using ultrasonic and maceration
methods. For the extraction processes, separate food-grade solvents
(water (0% ethanol), ethanol (96% ethanol), and their mixture (50%
water + 50% ethanol) were utilized. Additionally, sonication was
found to produce the maximum yield of carotenoids and flavonoids
when 96% ethanol was utilized as the solvent. Higher antioxidant
activity were produced as a result of using ultrasound-assisted food-
grade solvent extraction to extract more of the high-value added
components.
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