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Figure 1. Growth curve of S.platensis based on cell count. Each point represents the mean value of three
replicates. Bars represent standard deviations.
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Figure 2. Growth curve of C.vulgaris based on cell count. Each point represents the mean value of three

replicates. Bars represent standard deviations.
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Figure 3. Ability to inhibit DPPH radical in aqueous extracts of S.platensis and C.vulgaris microalgae. The

English letters show the significant difference of a certain concentration in the aqueous extract of S.platensis and
C.vulgaris microalgae (P-value <0.05). The results are reported as mean + standard deviation.
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Figure 4. Ability to inhibit DPPH radical in S.platensis microalgae protein before and after enzymatic

hydrolysis. The English letters indicate the significant difference of a certain concentration in the microalgae

protein of S.platensis before and after hydrolysis (P-value <0.05). The results are reported as mean * standard
deviation.
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Figure 5. Ability to inhibit DPPH radical in C.vulgaris microalgae protein before and after enzymatic
hydrolysis. The English letters indicate the significant difference of a certain concentration in the microalgae

protein of C.vulgaris before and after hydrolysis (P-value <0.05). The results are reported as mean + standard
deviation.
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Figure 6. Survival percentage of MCF-7 cells treated with S.platensis and microalgae protein before and

after hydrolysis after 24 and 48 hours. English letters indicate significant differences between different
concentrations of the same extract (P-value <0.05). The results are reported as mean + standard deviation.
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Figure 7. Survival percentage of MCF-7 cells treated with C.vulgaris microalgae protein before and after
hydrolysis after 24 and 48 hours. English letters indicate significant differences between different
concentrations of the same extract (P-value <0.05). The results are reported as mean + standard deviation.
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Figure 8. Survival percentage of Caco-2 cells treated with S.platensis microalgae protein before and after
hydrolysis after 24 and 48 hours. English letters indicate significant differences between different
concentrations of the same extract (P-value <0.05). The results are reported as mean + standard deviation.
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Figure 9. Survival percentage of Caco-2 cells treated with C.vulgaris microalgae protein before and after
hydrolysis after 24 and 48 hours. English letters indicate significant differences between different
concentrations of the same extract (P-value <0.05). The results are reported as mean * standard deviation.
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Table 1- The values of the diameter of the growth inhibition halo (mm) of the tested bacteria against the

proteolyzed aqueous extract of S.platensis

Concentration (mg/ml) 0.125 0.25 0.50 1.00 1.50 2.00

Unhydrolyzed protein (E.coli) ~ Without halo  Without halo  Without halo  Without halo  Without halo  6.50 + 0.70

Hydrolyzed protein (E.coli) 5.50 £0.70 4.75+0.35 7.83+0.76 1133+152 13.66+152 13.33+2.30

Unhydrolyzed protein (S.aureus) Without halo  Without halo  Without halo  Without halo  6.33 + 0.57 6.66 + 1.15

Hydrolyzed protein (S.aureus) 6.33 +1.52 7.33+152 1166+057 1533+1.15 16.33+0.57 15.33+0.57

o jlod ol 0l 0051 Y Jouz 50 sgyaem 5l a5 S VIS Slorg Sio (g (09,0 b Celad 5l Jol> il
Ol sl 009y e (oo YA ugi gl (o9SsS sledlinl (sly 9 V7 (IS L 10l (625 (sl (pmmmsliiz 4 Logyo 0 pas
GBIl 5 Sl iy 00l 5dg ane e n S 00D g y0ee (0B (29,5 WS Sullad aS deo e LS s

el 453l I3l s S 05 llad il

Y5 Slo souds jlgign o gosbas Jilio o Sialo3T 3590 U6 BSL (o (oo Iy pire Alla Jlad pyolio - Y Jgur



5elssn 5l an s 8 Ll ond Lo eagi oy 5 Ll 5 VLIS (slacSilr ol gy clad 1V OF

Table 2- The values of the diameter of the growth inhibition halo (mm) of the tested bacteria against the

proteolyzed aqueous extract of C.vulgaris

Concentration (mg/ml) 0.125 0.25 0.50 1.00 1.50 2.00

Without Without Without Without Without Without

Unhydrolyzed protein (E.coli) halo halo halo halo halo halo

Hydrolyzed protein (E.coli) 550+0.70 583+0.28 850+050 1166+1.15 13.33+057 12.33+0.57

Unhydrolyzed protein Without Without

(S.aureus) halo halo 5.66 +0.57 6.00+0 7.33+057 6.33+£0.57

Hydrolyzed protein (S.aureus)  5.66 £0.57  7.33+1.52 10.33+057 14.66+1.15 16.66+1.15 1533+0.57
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Abstract

Introduction: Microalgae are organisms with diverse and valuable metabolites, and two microalgae, spirulina
and chlorella, have received much attention due to their high protein content.

Methods: In this study, after the cultivation of spirulina and chlorella microalgae, they were extracted and their
protein was extracted by sonicator and subjected to enzymatic hydrolysis with two enzymes, alkaline protease
and pepsin, and using the test DPPH and their antioxidant properties were measured. Also, antiproliferative
property with two cancer cell lines MCF-7 and Caco-2 and antimicrobial property with two bacteria Escherichia
coli and Staphylococcus aureus, proteins of spirulina and chlorella microalgae were measured before and after
enzymatic hydrolysis.

Results: The survival rate of MCF-7 cancer cells after 48-hour treatment with a concentration of 200 pg/mi
hydrolyzed protein of S.platensis and C.vulgaris was 21.60% and 37.65%, respectively, and this amount has
decreased for Caco-2 cancer cells by 23.63% and 26.48%, respectively.. Also, the results showed that protein
hydrolysis had a positive effect on improving antioxidant, antiproliferative and antimicrobial properties.

Key words: alkaline protease, anticancer, anti-cell proliferation, antimicrobial, antioxidant, pepsin
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