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Abstract

Bioactive compounds have led to a continuous increase in demand due to their potential benefits for
human health. Traditional extraction methods have disadvantages including low extraction efficiency and
use of significant amounts of solvents. Ultrasound-assisted extraction is recognized as an environmentally
friendly and highly efficient extraction technology that has the potential to minimize the need for organic
solvents and significantly increase the production of target bioactive components. For this reason, in this
study, to investigate the effect of ultrasound pretreatment on the extraction of active substances from
Mentha mozaffarianii Jamzad, which is one of the important and endemic plants of Iran, a factorial
experiment was conducted based on a completely randomized design with three replications. The first
factor included the duration of ultrasound pretreatment at three levels (0, 10 and 20 minutes) and the
second factor was type of sample (dry sample without solvent and with solvent). The traits measured in this
study included flavones and flavonols, total flavonoids, total carbohydrates, tannin content, total phenolic
compounds and antioxidant activity. The results of this study showed positive effect of ultrasound on
extraction of active substances of Mentha mozaffarianii; so that applying ultrasound for 20 minutes and
using a solvent on the plant samples during ultrasound had a positive and significant effect on increasing

the extraction efficiency for all active substances measured in Mentha mozaffarianii.
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Figure 1. Mechanism of ultrasound-assisted extraction: (a) Release of bioactive compounds from the raptured cells
(b) Plant cells were raptured because of ultrasonic effect (c) Effect of ultrasound on plant cells by creating cavitation
bubbles (Yusoff et al., 2022)
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Figure 2- The effect of pretreatment of ultrasound duration and solvent application on the amount of total flavonoid
(top figure) and flavones and flavonols (bottom figure) of Mentha mozaffarianii extract
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Table 2. Analysis of variance (mean squares) of the effect ultrasound duration pre-treatment and solvent application on
the amount of some secondary metabolites of Mentha mozaffarianii extract
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* **ns: Significant at 5% and 1% probability level and no significant, respectively.
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Figure 3- Changes in the amount of carbohydrates in Mentha mozaffarianii extract under the influence of ultrasound
time pretreatment and solvent application
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Mentha mozaffarianii extract
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Figure 6 - Changes in antioxidant activity of Mentha mozaffarianii extract influenced by ultrasound duration and
solvent application
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