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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)

= 45 m Control
E Aa

w Aa mUltra sonic
E 40

£

H 351 Ba

o Ba

& d C

= 30 a

E Ca

T

=

B 20 : .

Ethanol Water Ethanol'Water

Treatments

golyd (5585, g 9 b e Y b (920550 51 Juols 0 las y3 (Mg quercetin/ml) JS' sigighd (ggioee —Y JSud
S M e Jb e ©olds saimd i )3 By a8 b > ol (P<4/40) Gguolyd jloslitnl ey o b byless s )b gime glds sind lis ciglite Sa oS 39
(P<:/+0) Cul ciliso
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%0) and T3 (0/9%
microencapsulated Origanum vulgare L. extract) during storage time

ol 32 (092005 50 AguusS 9550 0 lac JIU (o
Colo (SoiSY slas S A5
2SS lag Sl e Ol £ USS
Gk 2o o lid (610K 0,90 Job yo cunls slrdigad
~JosS 5,5 09981 b (SSY slas 2L Lot s
cals logie GlBl Beaiye ojlas s> sl
e 59, B (SeSY glag xSt (IS 5 sleds (p<+/+0)
St 59, B o 59, 5l el cols o cme (201331 (5,005
595 5% P2 0) ey s s 2ol (55l 0S4
S8 slag SL S5 ol (SIS 15 g e
Go> ldsmSo S 101 ol ke slaaiges

GiiSee e Slanatig p b Sl (St 0)Las oMy

ol &5l glaSs LSes slp 1) Ll SUly o axsls
A ) g ools Sl S oo Lai> (5 S50 sob |,
Sl .(Malekietal., 2021) aos so (2l |y s s
Cels Sladigns ;8 sy 20 (Y2 YY) o Ken
oSl WS g e ojlas Gl SSgmgn
Maleki et al., ) ws,5° 5,155 (Tragopogon Collinus)
P> ey 3 (VoY) o 5en 5 paie (2021
olas ol Soismgn Sl (olendgSod

Canlo slodigas o yw g PH alS a5y algucS'y S
.(Moghadam et al., 2021) 15,5 caalivs |,



ey 3G 0 las SLig 59,3 9 gl 3 SWS 4 (Origanum vulgare L.) Ligo5; 0 0, las g1 5m!

a5 Gligyge (mizmen s liEl ) L:oQT W)
S s ply o 1) SasY sl Glag S coslis
Sial38l 3o ams e iyl ol cdlad o pH Ll e
(dir et al., 2022) &pge Sdgugn 5L W
Jsb o S5 sla Sl sl elS pizen
-l (g 5lwo S glod )..JL Cot Cawle (g 5lwo ud
Oley G g i Hlind ralS (gdsedlge ralS (yuls

.(Vasheghani Farahani et al., 2022) ol (5 l045

L awslie o VIOA LOg(CFU/Q) yly (s2si;ye olas
G997 e 0 las du ) o LS 4y g walld diges o FITY
Sl J9,519,55" 9 Jgers wiile (g Jlad SLS 5 (9l
LT R P AR NV TCISTI. VORVE R PEALY
5% 95k [y s slom slags 551wy sl oo SLS 5
ol als baies ol ol ute gy slods g
Lo wilgi oo B9 50 0 Lt ¢ s SlaecilS o Sn by
5 Sleodij 5 olml (S slag5SL gl 6 paclas

2.5
9 -
~ 85 —+—Control
-1}
g - ——TI
=
B - & -T2
e 75
~ coodllens T3
7
6.5
] T T
Day 1 Day 7 Day 14 Day 21
Storage time

+[A) T3 g(woyd +/T) T2 daweyd «/¥) T1 dawoyd ¢ )aall) Cowle (g aiged (CTU/G) (SWSY 5 5SL Sloosij ylae =1 S

SR yloj Job 53 (WgmusS 9 S0 (5923530 8,las (o,
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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%
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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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