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Fig 1 Effect of ultrasound different times on
extraction efficiency
(Each different value represents the mean +
standard deviation of triplicate analysis and
different superscripts show significant difference at
P <0.05).
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Fig 3 Effect of ultrasound different times on
antioxidant activity (DPPH inhibition) of flaxseed
methanolic extract obtained from Soxhlet method.

(Each different value represents the mean +

standard deviation of triplicate analysis and
different superscripts show significant difference at

P <0.05).
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Fig 2 Effect of ultrasound different times on total
polyphenols content (TPC) of flaxseed methanolic
extracts obtained from soaking and Soxhlet
methods.

(Each different value represents the mean +
standard deviation of triplicate analysis and
different superscripts show significant difference at
P <0.05).
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Table 1 Antimicrobial activity of flaxseed methanolic extract

Inhibition areas (mm)

Sample Escherichia coli Staphylococcus aureus
Flaxseed extract 9 6
Amikacin 27 20
Erythromycin 8 24
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The aim of the present research was evaluation the effect of traditional soaking extraction and
Soxhlet methods and ultrasound-assisted extraction (0, 10, 20 and 30 min) on extraction efficiency,
total phenol content (TPC), antioxidant and antibacterial activities of flaxseed powder ethanolic
extract. Results obtained showed that efficiency of Soxhlet extraction was significantly (P <0.05)
higher than soaking method. The results of ultrasound treatment showed significant effect (P <0.05)
of different used times from 0 to 20 min on efficiency of extraction in two extraction methods.
Furthermore, TPC in Soxhlet was higher in comparison with soaking method (P<0.05), and different
ultrasound times had significant effect on increasing extraction of TPC. Furthermore, there times
showed significant increasing effect on radical scavenging from 50-150 ppm extract concentration.
According to the results emerged from inhibition zone diameter evaluation, the extract obtained from
Soxhlet method with 30 min exercising ultrasound (had highest antioxidant activity) showed
inhibitory effect on S. aureus and E.coli with 9 and 6 mm inhibition zone diameter, respectively.

Key words: Flaxseed, Ethanolic extract, Extraction method, Ultrasound, Bioactive compounds
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