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Figure. 1. Total phenol content (mg GAE/ml) in extract produced from Origanum vulgare L. with different solvents
with and without using ultrasound

*Lowercase letters indicate significant differences between treatments with and without using ultrasound (p<0/05), while uppercase letters
indicate significant differences among solvents (p<0/05)
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Figure. 2. Total flavonoid content (mg quercetin/ml) in extract produced from Origanum vulgare L. with different
solvents with and without using ultrasound

*Lowercase letters indicate significant differences between treatments with and without using ultrasound (p<0/05), while uppercase letters
indicate significant differences among solvents (p<0/05)
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Figure. 3. Changes in anthocyanin content (mg/ml) in extract produced from Origanum vulgare L. with different
solvents with and without using ultrasound

*Lowercase letters indicate significant differences between treatments with and without using ultrasound (p<0/05), while uppercase letters
indicate significant differences among solvents (p<0/05)
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Figure. 4. Antioxidant activity (ICso) in extract produced from Origanum vulgare L. with different solvents with and
without using ultrasound

*Lowercase letters indicate significant differences between treatments with and without using ultrasound (p<0/05), while uppercase letters
indicate significant differences among solvents (p<0/05)
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Figure. 5. pH and syneresis (%) of yogurt samples (control (0%), T1 (0/3%), T2 (0/6%) and T3 (0/9%
microencapsulated Origanum vulgare L. extract) during storage time
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Figure. 6. Lactic acid bacteria viability (cfu/g) of yogurt samples (control (0%), T1 (0/3%), T2 (0/6%) and T3 (0/9%
microencapsulated Origanum vulgare L. extract) during storage time
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Figure. 7. Electron microscopic image (SEM) of yogurt samples (Control (0%), T1 (0/3%), T2 (0/6%) and T3 (0/9%
microencapsulated Origanum vulgare L. extract) on the first day of storage
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Abstract

Origanum vulgare L. is a native medicinal plant of interest due to antibacterial, antifungal, antiviral and
antioxidant activities. In this study, water, water/ethanol and ethanol solvents with and without ultrasound
(at a frequency of 37 kHz at a temperature of 35°C for 35 minutes) were used to extract marjoram extract.
The extraction efficiency of total phenols, flavonoids and anthocyanins with water/ethanol solvents was
higher than pure water and pure ethanol.The IC50 value as an index of antioxidant activity in the
ultrasonically extracted marjoram extract was significantly 0/05reduced compared to the control samples
(p<0.05). A mixture of maltodextrin/gum arabic in a chloroform/methanol solvent system was used as a
coating for encapsulating the marjoram extract. Considering the difference in anthocyanin content before and
after encapsulation, the efficiency of the encapsulation process was 86.71% =+ 0.93%. To produce enriched
yogurt, marjoram extract microcapsules with concentrations of 0.3%, 0.6% and 0.9% were used. According
to the results, the addition of microencapsulated marjoram extract caused a significant decrease in pH and
syneresis and a significant increase0/05 in the number of lactic acid bacteria (p<0.05). Electron microscope
images showed that the use of microencapsulated marjoram extract in yogurt formulation resulted in a more
compact and cohesive structure in yogurt samples containing microencapsulated marjoram extract compared
to the control sample. Considering the positive physicochemical and microbial effects of 0.9% microcapsules
containing marjoram extract on yogurt and considering the use of non-edible solvents in this study, future
research should use safe solvents for coating for commercial production.
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