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Table 1- Chemical composition of Chlorella vulgaris powder

Chemical composition Amounts (%)
Protein 47.85+1.52
Lipid 14.06+0.23
Carbohydrates 21.37+1.05
Moisture 2.78+0.11
Ash 9.04+0.36
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Table 2- Chemical composition and extraction efficiency of treatments

Treatments Protein  Carbohydrates Sulfate Ash Uro.nlc Extrz.lctlon
acid efficiency
Control 8.95+0.21*  51.03+0.74° 11.71£0.81°  4.34+0.1*  10.77£1.65°  3.24+0.1°
Ultrasound  2.03+0.18° 55.27+0.61*  34.06+1.07*° 0.32+0.07° 9.83+1.24° 21.73£0.19°
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Microwave  4.86+0.32°  51.16+1.04°

25.71£1.60°

2.29+0.18° 15.02+0.93* 16.96+0.97°

o Different lowercase letters in each column indicate significant differences between the data (p<0.05).
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Figure 1-DPPH Free radical scavenging activity of treatments. Different capital letters indicate
significant differences between data from a treatment at different concentrations (p<0.05). Also, different
lowercase letters indicate a significant difference between the data of different treatments at the same
concentration (p<0.05).
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Table 3- ICso of DPPH free radical scavenging of treatments

Treatments I1Csp (mg/ml)
Ascorbic acid 1.03+0.042
Control 2.12+0.07¢
Ultrasound 1.04+0.032
Microwave 1.61+0.05°
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Different letters indicate significant differences between data of different treatments (p<0.05).
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Figure 2-ABTS free radical scavenging activity of treatments. Different capital letters indicate
significant differences between data from a treatment at different concentrations (p<0.05). Also, different
lowercase letters indicate a significant difference between the data of different treatments at the same
concentration (p<0.05).
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Table 4- ICso of ABTS free radical scavenging of treatments

Treatments ICsp (mg/ml)
Ascorbic acid 0.68+0.02°
Control 1.97+0.04¢
Ultrasound 0.99+0.02°
Microwave 1.56+0.03°
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Different letters indicate significant differences between data of different treatments (p<0.05)
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Figure 3- Reducting power of treatments. Different capital letters indicate significant differences
between data from a treatment at different concentrations (p<0.05). Also, different lowercase letters indicate a
significant difference between the data of different treatments at the same concentration (p<0.05).
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Figure 4-Total antioxidant activity of treatments. Different capital letters indicate significant
differences between data from a treatment at different concentrations (p<0.05). Also, different lowercase letters
indicate a significant difference between the data of different treatments at the same concentration (p<0.05).
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Table 5- LCs of research treatments for killing T47D breast adenocarcinoma cancer cells

Treatments LCso (ng/ml)

Control 1033.54+9.27°¢
Ultrasound 412.76£5.022
Microwave 693.05+7.34°
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Figure 5- Percentage of survival of T47D breast adenocarcinoma cancer cells against different
concentrations of research treatments. Different capital letters indicate significant differences between
data from a treatment at different concentrations (p<0.05). Also, different lowercase letters indicate a significant
difference between the data of different treatments at the same concentration (p<0.05).
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For about two decades, researchers have been looking for natural antioxidants to
replace with their chemical types in food formulations to reduce the harmful effects
of chemical preservatives. Also, in modern cancer treatment strategies, it is very
important to use safe and natural compounds that have the ability to destroy cancer
cells while not harming healthy cells. Polysaccharides extracted from algae can act
as antioxidants and a natural anticancer compound, and the extraction method is one
of the determining factors in the manifestation of their numerous properties. The aim
of this study was to investigate the effect of using ultrasound and microwave
pretreatments on the extraction efficiency, sulfate content, antioxidant and anticancer
properties of Chlorella vulgaris polysaccharides. For this purpose, power of 300 W
and time of 20 minutes, as well as 600 W and 10 minutes (after optimization) were
selected for ultrasound and microwave pretreatments, respectively. According to the
findings, the use of the aforementioned pretreatments increased (p<0.05) the
extraction efficiency, sulfate content, antioxidant and anticancer activity of the
extracted polysaccharides (compared to the control). The highest extraction
efficiency and sulfate content (21.73+0.19% and 34.06+1.07%, respectively), free
radical scavenging activity, reducing power, total antioxidant and anticancer
properties were related to ultrasound treatment (p<<0.05). The ICso of this treatment
for the inhibition of DPPH and ABTS radicals was calculated to be 1.04+0.03 and
0.99+0.02 mg/ml, respectively. According to the results of the anticancer activity of
the treatments, the LCso of the control and ultrasound and microwave treatments for
the destruction of T47D breast adenocarcinoma cancer cells was measured as
1033.5449.27, 412.76+5.02, and 693.05+7.34 ng/mL, respectively. From this study,
it can be concluded that the use of ultrasound and microwave pretreatments for
extraction, significantly enhances the antioxidant and anticancer properties of C.
vulgaris polysaccharides. Also, use of these polysaccharides in food formulations as
preservatives and in the production of anticancer drugs as active ingredients is
proposed.
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