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Extended Abstract

Background and Objectives: Marjoram (Origanum vulgare) is a medicinal plant belonging to the Lamiaceae
family. The aerial parts of this plant are rich in essential oils and valuable phenolic compounds and, due to the
presence of thymol, it has been extensively used in traditional medicine. Efficient and selective extraction of volatile
and non-volatile compounds from plant matrices is often associated with limitations such as thermal degradation of
chemical constituents, prolonged extraction time, high consumption of organic solvents, and the risk of degradation
of sensitive biomolecules. Therefore, the development of green and non-thermal extraction approaches such as cold
plasma pretreatment aimed at enhancing extraction efficiency while preserving bioactivity is of great importance for
the food and pharmaceutical industries. The present study was conducted to investigate the effect of different sample
preparation conditions during the cold plasma pretreatment stage on the extraction of bioactive constituents from the
aerial parts of marjoram. Cold plasma, has demonstrated a significant potential to enhance the extraction process
through the generation of reactive oxygen and nitrogen species and the induction of microstructural modifications in
the cell wall and cellular matrix, leading to increased tissue permeability and facilitating solvent penetration and the
release of secondary plant metabolites.

Materials and Methods: This study was conducted in a completely randomized design with four treatments and
three replications. The treatments included dried powdered samples without solvent, dried unpowdered samples
without solvent, powdered samples with solvent that were subjected to plasma pretreatment before extraction, and a
control sample without plasma pretreatment. In this research, a dielectric barrier discharge (DBD) cold plasma
system was used. After treatment application, extraction was carried out using 70% methanol at a ratio of 5:1
(solvent volume to sample weight) by the maceration method. The antioxidant activity was evaluated using the free
radical scavenging assay based on DPPH. Total phenolic content was determined using the Folin—Ciocalteu reagent,
and the results were expressed as milligrams of gallic acid equivalent per gram of dry weight. The amounts of
flavones, flavonols, and total flavonoids were determined by the colorimetric method using aluminum chloride
reagent. Total tannin content was determined using the colorimetric method based on vanillin-hydrochloric acid
reagent, and the results were reported as milligrams of catechin equivalent per gram of dry weight. Total
carbohydrate content was measured by the colorimetric method using anthrone reagent. The data obtained from the
measurement of different traits were analyzed using JMP software, and mean comparisons were performed using
Tukey’s test.

Results: The results indicated that sample preparation conditions had a significant effect on most phytochemical
attributes. The powdered samples treated with solvent exhibited the highest antioxidant activity (79.21%) and the
greatest contents of flavones and flavonols (0.81 mg quercetin equivalents g™' dry weight), total phenolics (93.36 mg
gallic acid equivalents g™' dry weight), and total flavonoids (10.37 mg quercetin equivalents g™' dry weight). In
contrast, the lowest values for most compounds were observed in powdered samples without solvent. The addition of
solvent increased antioxidant activity by 34.94% and total phenolic content by 26.37%. The highest tannin content
(6.80 mg catechin equivalents g™' dry weight) was recorded in powdered samples without solvent, whereas the
lowest value (3.41 mg catechin equivalents g~! dry weight) was observed in non-powdered samples without solvent,
with no significant difference compared to the control and powdered samples with solvent. Unlike other measured
traits, powdering the samples without solvent led to a 99.41% increase in tannin content. These findings suggest that
powdering the samples in the presence of solvent during cold plasma pretreatment enhances the release and
extraction of most secondary metabolites, while tannins respond differently.

Conclusion: The findings demonstrated that cold plasma pretreatment combined with powdered sample preparation
in the presence of solvent is the most effective approach for extracting secondary metabolites from marjoram
extracts, including phenolic compounds, flavonoids, tannins, and total carbohydrates. This strategy can be
considered a green and efficient method for producing plant extracts with high bioactivity. However, further
optimization of plasma and extraction parameters, as well as evaluation of extract quality and stability, is required to
facilitate industrial-scale applications. Appropriate selection of sample preparation conditions in plasma-based
processes plays a crucial role in determining the composition and quality of marjoram extracts.
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distribution, and reproduction in any medium, provided the original work is properly cited.


https://search.eitaa.com/?url=https://jrpsm.asnrukh.ac.ir/
mailto:mohtashamis@yahoo.com
mailto:mohtashamis@yahoo.com
https://orcid.org/0000-0001-6744-9716

)] Y o 05Lo) 1F+0 HLw ) o louls F 090 ‘Gbl.f sboeddgln o Jurghy alxo

ORIy (o yhuwd

D 95 P

Yef1-a2YA LLL oyl

oL I Jledann ) Wlas b gl ymw! 50 8y (sloawdy jlowd ion (215 0 diged ‘sjlwoolo’l’ Ly i ).uL

(Origanum vulgare) g ; yo
Y . 4 . \ & e
,_,LQ.O..O' 69]& 0 9§ (OO O AR
Ol e e o8 (55,5liS 0aSisls ¢ Ll pgle 095
DIl e s SRS (55,5liS 0aStsls « plié pylio (cwsige g pole 095

VP IV A, L s 6 VPO - YIYA: by )b

VBB /e [o¥icdl o &y )6

oS

9 oill gl oS ol (g, 0,50 el (Ll 00lgils 5l ggylo lolS 5| o (Origanum vulgare) oy e :dub g aisbw
et )53 S5 A g sl IS Al 35 i o 3 lod S 315 o Sy s 4 5 033 ey L Sl
($1a Pl Yl e 5l 351,55 i s plauspions b lyad LS sla oS5l
Ol Buca b o j slandly Jlosi gty wiile (o) 2 5 5 slahs, arsi 9,0l el azlse Gule sl JsSsage a5 5 ]
U ey p @ ol gl el Jl0)55 (VL Cosal Sl 29)l0 5 (2138 @lio Gln DleS 5 (G Sl Lad> g 2l Sl oL
8y (Slomudly 3310 15 oo B e (Sag, 0,00 5l 0y35e Slge gl il LoDy jlewd i Al e )8 diged (g5lwoslel alises slacl>
b Lo oy b 31 455 st sl o8 LS pls LS 31 b S5 gl nd sl St 5 ooz b Ul
9 o 5985 ez 50 9 a8l (aali8 Sdl (6 ek« Joh Su 5l g o)l 50 ()l bag e Dl pis Sl g (39555 5 O3S
255 0 bl i @l 5 e b (LT sl slcddalie g5lusls]

Do g e o9y St Wigas Lol Lo las b L S5 4 g et lez b o0l SLalS gyl 5 4 alllan ol o jd, 9 Olge
S ol igai 5 0355 5 Leadly iy o 5 5 rSeae J| L5 45 Plor sl s digad S g o 33y S iged
L S0 lac dojlas Jlael 5l umy ol oolaiwl G iSUlgs adss o slowsdly oS 5l Gados cpl j0 09 Lol Jlend Gl (9
L e lasT il cdlad b5l ol plosl pailans by, 4 (e 4 Pl G55 (oo>) S0 @ gy S b oo Vo Jsilie 51 alil
s e ol S e ol a3 ool S 55 sy a5 plol DPPH 5151 s JSe51, e o931 3 ootz
gy bl aadgidlh g a3l 5 e Mo polie (raass ab (603l SaS (159 )5 8 )0 del SJE Jolas 05 e )50
- Onbeily Bpme 1 (e (i S5y by 3l eoliil b o S U Sliome (e g el pgaiasl sy IS B pme Sl eslinal b (mis S,
o 5 i S ke S ST S5 i 08 8 53 eSO Jslan 5 e ety gl 5 gl S A5
5 ool 1580 0 33 51 oolail b calises wlas (6,50 3lwl 3l ol sy glaosls .ol (g S ojlasl (g5 B pae 5l oolainl b (e K, b,
b pll (Se5 gesl 5l eslaiul b ool .Sl i

L ol yad o0 ;050 st ol plaandignd sla msls i clale 5 g jlo me 130 digas gjluoslel g45 0ls )l gl laasdl
igei 5 i oS ol 5 lon +TAY) Lo il 5 Lol sl o VL 5 (s VAITY) (a1l ol s Sl
it S o 5 ol V1TV S Syl 5 (S5 iy 1 oSS ol 5 s ATIVF) i S5 5 (5
el Pl 40,5 a8lol ol saalice Mo (g0 00l ;g1 diges 10 SloS 3 el polie oy e a8 b wols las 1) (Kas diges )5
VL paizmad 33,5 ol b SLuS 5 im0 g0y YEITY Lialidl g 10,8 abll SlapeST 5l collad sam,s YHAF il
TIFV) olian oS o5 o i Pl oy o o ot 4 oy (S5 igad 1,5 1 oSS e 8 o 1AS) 55 Sl
L adaly ;o cnalas Pl ool jog) aigad g wall slo)lod b (5,5 gime ST oS 55 Pl (90 00l ;091 aiged 4y bgaye ()5 e
5 LS 5 e 0oy AVEY il el o 30,5 L5l cygms ladiges (33,5 o5 codd (6 o ol lio s BY5 5 (il
lacdplio el gl 5 53Laslil dowsdly Jlass i Al yo 35 Sl 59 b olyad i 1051 45 sl ] iy s ol wiy0,5
g Sglie Lyl ol 4y o el S o 8 S e g |, 45l

S 5 oyl 5 S 5 a5l e a5 e o5t sloclplin gl Rl S 45 ol s loail 15 S et
il 4555 o posdle Plo L slon ot sy S 4 igad c55umsle] 5 5 slaily Sariiig lS oS a5 5 i
@lp Joinl bS8 azg 0550 Yo iy cllad L oalS sl jlas glysinl 10 sallS 5 jew gy o olsieds Wl oo ISl 0]
Sl 0)l8 9929 0)las ()l 5 CehS (omyn g gl g Ll la el 385 (siledinge @ 5L (ke el @ S e
1 b9 e 0jlas ek g S 5 50 (lodiiS s S Ladly (e slaai] B )0 Wiges (g3luoslal Lyl

J,S.m.o oy g3
fioee ods

oo |

mohtashamis@yahoo.co
m

oy gl (sl lg
US| RN PR T I W g
a9l slacaglin ‘silaﬂJl

0bciwl og2

e ‘@Le,iolfggsb R et
lwoslel Layls 36 (V- 0)
iy @hlS m aiises
gyl o0 gl
ol 5 5l Jde oy oS
(Origanum g 25,0

30 Sy 4o vulgare)
Foyg0 ol 5 sl oacdsln
FA-FR iolrio o ojlad

Doi:10.22034/jrpsm.2026.5
65335.1103



mailto:mohtashamis@yahoo.com
mailto:mohtashamis@yahoo.com
https://orcid.org/0000-0001-6744-9716

oY OlyBwon g (oo suurw

e 5w ooleT Lyl oy Sl

.(al., 2025; Mohtashami, 2026

Rzazian et ) Sloats Jrows Sopas ) Gloo )5 ¢ s jlaors

(6 amadl JLES ;3 55 (Slowdly 05100) LoDy b jlocd iy
Sloasss adei b lawdly ide 35 (k2 5 BB Hobar 1) (29l
&l s oloul (ROS/RNS) (59,5 g &y fumanS | o iy 1Sy
S 5= ol 5Se il g 0)lss 3 g )lS Ly S
J31s an P 3485 a5 051 o ool )8 sl ol (6 533985
Maleki-Bohlooli e al., 2025; Rzazian ef al., ) 545 yiay s
Sl 00l UL.A.MJ B 6L> j)) S99y WLA)T Sllas B (2025
Gl SIg V0 lgi 5 5,50 DBD 0 s (slowdl 3l oolaznl b oS
4 ‘_;sl.xﬁ_...Slc;‘;ﬂ cdld g |5 A oloS 5 lade s ds V0
Sl 08,8 a2 1) Glalidl oo,V Y 5l e 58 (e
aslesls L (2023) Heydari ef al .(Keshavarzi et al., 2020)
(S ) Syl LS sl S pile (59, it Olalllas o aS
u_.CL» :y?_‘o.x.a R ] Lglow,)b )‘ oolaiul (... 9 5:5)‘& ULQLS €00
3lse 5 50 5 eIl e b IS Jstb (slyiome (al38
A aws (b opl b sl oo )l:,é SlaS 5 g bl 003b ol 58l
Al Sglae
S s Glomad (slalos s 4 S Cowl ool 5155 a> 1
s.,\_».".’_‘? 9 Lrl'd s_JL».»S)J 6‘5_0LA 9 C‘)DL.\_M:‘ o.))'l_‘a ..\_».:‘5)640
Gl 0 500 e 5o Lal aas aol58l 1 bee lae  SlanST T
g5 b Oloj 15 b 5Wg) (Slles (sla el b 4 annly 339
oSyl 2 lp b dnr w05 5 g Sl (398Ul alsls 5 518
5o 0lgi o0 RNS g ROS o Jgi 550 (g9 3l 090 (s 2LS
SIS 5 5| ot 505 Ly (gl e llaals Loyl
Lias g o003l il s Jobs obsyl cplply ©0gd o wles
(Heydari et al., 2023) cul (5,5,0 Jladiunn ) OloS 5 Wl
ey A Lesl don ;0 45 Conl oo plesl g9yl HlalS o,ige
l_). )Us 4.1.0} )‘ Lo.....a)L: ~.\.J9.’ 9 oKiwo -b)‘}u-' LY} M‘Q ‘5>Lm).~.’.~o
Lol sl oals a5 s 3 (699 ,5801 alold 5 55 £45 e 2l Lo «lgs
=900 (LS sladiges gilweskel g5y sue sladllas 5SS
L 10 .l oais plsil LT (55, 0 LoDl jles i Jles! g

EVRY-T

e 29l (LS 51 S (Origanum vulgare) oy o
5 slasluoe sblae ,o a5 ail oo (Lamiaceae) )Lslias oolgil>
(bl 5l (ot @lin oS Cal (s 0,8 s o S ]
S 5 oogm Llo cde a5 ol S b ail oo b Jgid g laaSeigdd
(Thymus vulgaris) £L yiogl a4 a i solgs sl)lo ¢ Jgous
gleael (sodo (uglo plsme an o Sl (i b o 5 00y
39— g0 oolatwl Clacl (iduel,l g oass (s980 ¢jow (yulo RS0
oo, lac g bl )0 04 =90 LS 5 .(Mohtashami, 2026)
oS  elas oz B0 JU S bas ol s
eyl L (5o 5 il yss slacallss (5
(O 5 (o S3lwld )3 Ghgamye 9, ol 5l ilesls plas
— =]yl doamopab 5 s 003l Glgred) S1aE mlio
(Nutraceutical) JSogul 55 9 2LS OYgaxe ol 5 dloge
Sdg )0 eaimpab olS S5 (lgie 4 yﬁ-"-’-‘ oS cplojls op)l8
(2l g dasYlo a4 ols b 1y g 2lie slge Cain g
g o ookl (STye> slge plo 5 0ad (550,8 SlacuinsS iy
wawgi 6l oS (ml a5 (e SlaS 5 cnl p odle
Sl S 1,8 Az gi 950 ab Sy 50933 g wredgul B slalis
.(Jafari Khorsand et al., 2022)

oSl 31085 5 )8 DS 5 pdgoliail s ige gl
Sy 5 gt a5 Dl ala 5] o Al b o an ol
P Sy g S o Pl 0l B rae gl sl (Ysb ob;
9 o Slaghy, axwg (lple Sl oljen ulus (sla s goge
agiSlon Jlo Gue 0 500 YL ) gl osl &5 ole )5 8
Loy el Sl (mg)lo g slie mlio gy s Lass |,
AL LSl gl 55 355 e i sle o e olyics
S TV 1 S PR U I VSR H PR ST L S PR U GO P P
A 5 00 ojigy (598 (oSl e 55l o g ()55, cpgele
Lo S8, smite 5 St sl ol (sl 250 5 glee yacns
oy 3550 o il 3 (slogygish 5 45, (sloaist
il o, b (Sl g ()l 095 90 4 (I sk
9 WS (oo Joo e 4 o35 slales )3 e Slowsdly s oo
e sLa S Sl (92 daste 25Ty (slodisS adss L
Sl Bras sl ol Jdo 4y el a8 .5 )18 axg5 5,90 Y
ety )5l 5 5 Iulyd w0 ks pae Vb LS (ol
shalizee sloojem )3 eyl s 5ebss )1l & o slalendly

5 Cdlag Sy (Sl g (Fshes (05)l0 5 2l plio e



oY Y 2bo o)leds) 1F40 Hlg ) o5l F 0y90 ‘be.f e gln jo dpgh adxo

amy SdgsleS Ve 5Ldg b DBD 5 (slowsdly ol 55 s 9
099 00 jdgm S ddged (gl .l ooly 8 aade ¥ as
| i ol Sis s 05 )5 0 (Bl 0,8 W3]
4 EdgelS Ve 5Ldg L DBD o s (slowsdly ol jo g ails
0, 3l a5 0 dald abgel glym i ool B aade ¥ O
e 4585 5 03,5 ()9 1) P e ol SAS ()
Laasdly iy Jlnc 31 oy i Jlacl 1 (53, 5 Lol
25 S Pl abwg 4y aall 5 onds jo5 SiS sladiges
dges 32 @ byl den 4 ldiges 51 (6 S0 lac Cgm L A0
YO ol g o0 00938] T 4y Dl B a5 gloas ;o9 Sis
St aigas (sl )5 0938l amys Vo e P 2 oo
YO sl an g oo 009381 ] 4 > D3 a5 gloads o9
—o,las s 0 8Ll 4 Pl i Lo VO (P> ) Lo
A bl 5 sy 4 beaiged des l 6 S

o5 sy bl Sl 5 gl gl anlb g pSe s las
plosl Sosl wl-Mosl b 5 (2007) Wojdylo et al lawss oaisasl)]
Ve Jsile sl e YO jloie baaiged ann a4y by, (nl 5o 285
Az 99> ol eobe a4y Pl Sles Cond ol 00938l w0
S L St g5y Sl Ve Do 4y badigad 090 18 SO
Sz b Jolos ozl yZenl 51 e aial ools )8 asds jo 90 Vo
o0 D ey e aade ) Do sl OIS isas
O S Gpslaez sy mlbe S 5 o e sl Ak S
39 &3S 8 eolinal 3550 (2l ojlas (lyie 4 cadglulax
el byl Jobs (oloortigind Glagasls ovins sl aals]
Lasisdls 5 Lagsds (5 (b LS 3 laie ¢ GlapnsT il
A5 A LS ) S Sl S e 5 a5 (S aigipds
.Mohtashami & Ghani, 2025)

Ol ) 8l 1S T e (g S0 !
DPPH sl5l JLSGoly 00,5 jlge ya—)] ddvasgad SlansT 5
- (2009) Oke et al g, 4— (2,2-diphenylpicrylhydrazyl)
Yo gy ol yo a8 B eolaiul o yee ol oy (Sl
50 ool 13 talejl sloalg) 19,0 las o ojlac 51 s Koo
ooy /oo F cdale L DPPH Jolore ooJ Lo O lade puons
o RS ojlas slran wall diged gl 00,5 03538 ()]
S awgdy a sl LM St 5l e als adlal Jgilbne police
Lyl b g e sloo ;o b Jglore il iy sgu Sae 4y Sl
50 09 JalS iiSTe b aiald (6 )l addo Ve Lo 4y (SO ,L
L 5egils OV zos Jobo )0 LaJslone (5595 @i Oliee ald]

Glaasses Lyl s b @lie ool 9 Egoge onl Coodl 4 asg
gl o0il ol 53U 5 Ladly Jlos iy Jlosl ez (215
WS35 1B sy )90 (e e (lentigind SLuS 5 g 0)las
003l 4o il sl cp i dn A S 0 slag bl b s (Bu
Obeip 9 Ok w2l 8 ) Jlsdon; bS5 i g gl 5ol
o sla ] B 0 Lo 6,5, 54 slp g0 0,8 Sledlbl

s @) _alS gloo lae 2]l

Bigy g3l

VT ole ciiguas )l 5o (hgamii e oLl (g, 05
S o sl Vo dga > mha w5l JolST 20 5 > o b Bolias
Pt Ol ) ot oBisly (mg)lo (lalS ae) e 5l ST
I VAT (oldlia (5 e 4R35 OF 5 az )0 YA 1 )lb ol
) oBisle;l sleo jo gl Loyl jo g o (Lo o 5l elas )|
(ay goim CobdS) yoh Sid e il S (YeEY °C
S s (Glowsdly Lo yien il Cov (Dglaie Sl a0 adigad
Sl 4S5 6,5-bas 93 )5 )l,3 (DBD) S, islss s alss
aw oloy 9 SdgolsS Ve 5Ug 5l g 09 ol 51 (g 4y ]
G=Sojlac ool jlad i lodises 5l e ol oolawl 4z by
— el cdlad ale oS oyl 0 Sg e Sl I B g o pll
S5959M dla Jigdl 5 LoDl o J (b SLS 5 Gl (Sl
S S ol I8 oliaeeg ST g (SE Gliee o JS
Stz g5 (nl o thowsdly sledi oy 9 Wdiged (g3 Lwole]
Sl ez b (Bolai els )b g0 4 alesT dlalens Jlos!
laaiges lize o ez ol bojlos 0 5 121 1S5 4w
ol )39 SiS diged Jold dbowsdly Lo iy Jloel cz (2L
00,5 a8lal ey ouis j0gy Sl diges (P> 40,5 adlsl ygas
030 b aals 5 Pl 50,5 Lol b oads o5 S diged ¢ Dl
g2 Loy Loy Jlos!

Sl 5 = O Pl emip S Ll ey Jloe!

Sl gl a8 05 Do (i ojlas 55 ez ge (alertisind
0,5 5l olaie (Pl (40,5 dBlal gy oals jogy Sl digal
59 )35y By ol alog 4 (oo e oS St s,
L DBD o, slowdl olfiws o g anils !y ol 51 0,5 0 o
S Dgod (gl b ools 8 aaBo ¥ o a4y SdgelS Ve 5Ly
oS S das, o5 5| gylake (Mo 50,5 Wil b onh joss
Lol 3l S 0 s 5 05 508 (B Sl ooy & (92550
20,5 alol ol 4y asyo Ve Jeilie Pl i Lo Vo g atils



OFf OlyBwon g (oo suurw

e 5w ooleT Lyl oy Sl

Fagli 01+ zyn Jsb 53 laJslone (558 i wcsilooslel 51
oty polin doyles 4,5 (6ol ngidy Sl Lo
@ lize glacdle | ol o labiwl e )l g ,So e b
Jobos o35 oo &y il g 0B o cdale 4 (i 568
Ghani et al., ) 055,5 5,1;35 oS S (55 £,5 )0 w595
2022

5 S U Gl e sl 13U (ol 5 0310
oolawl SOy S a il lily By re 1o e (KT,
adgl )0 oylae ;o 5l il ySe B0 vl g opl yo 0 )S
NP SRR Y NASERIO SOV RS
VO o] 5 i o boglore cSlgiSs jgloas g 009331 ] a4
et (29> A loame Jolowe g Lol S0 Mol i) (e
30 g oo (gled ;0 4880 VO Do d odbagy bolse .ayo S
Jsb 5o baseed iz wm a8 )3 08 (6)l0eS5 (o6 Ll o
Al ) egidg mSwl oliws loslaiwl b yiegili B0 0 zge
slocdale 5loadags o lulivl o S8 a4 0d> polis
SIS Jslan 5 oo 0ty ol 5 dmslone (SIS ilisen
Mohtashami ez al., ) a5,5 5,155 diged Sz (59 0,5 2 )0
2025

5 Sl e (e sl 1S ©lyuader S (5 S0l
AT KW P RN U S CHR NP VRV g S P oW I I JPONSS
5 ol Jlasl Ghalosl adg) Jo1s 4 iged y olas 5 2 e
sloasiged 0l 00958l 1 ay 19,1 Jodoms il oo ¥ e
a8 F 18 Gex b o ol ples jo daBo Ve ok 4y cabags
A Bah Al 8w Ol o ileSiE cyz ol 5w g
oo jloslaiwl Ly gl s £Y zo—o Job ;o Lo Jolo
L oliomng S oled jladie 0t 65 ojlasil fegidy il
S ol5 ke slacdale 5l oabagys o lasbsl o 5l (6,50 00
039 #5520 S oS Jole o5 (s Djg0 4 @l g dalone Q>
(Ghani et al., 2022) u35 5 Lo Sz

MelS b 50 ay (malejl gty ol 58 s ylel LT
odsl Coway glaosls a0 5 1>l 1SS aw g jles e b Solas
g A aSas IMP 1530 o 5 5l eolannl b calitee wlas (5 05051l 5
zhw ;o (Tukey) S5 Gae;l 5l eoliwl b ool 1 Slos duslio
Al pll s )0 bl

o g b

S Lajles 55 () Jgoz) (ila)ly 4528 gl ulsl
4 ol mls aS ws 8 s cxe (p<0.01) suis (5 S ojlul law
ol ol aslal jo Jads

ST UGl Jles duoyd g a6 mSojlal yiegidg il 5 oolazul
23 ) adkly el o GlnST il e b (a3 Lo lgiean
133,58 awle

Cdz due- digel Lz vae) [aaldh Cdz sae x Ve ) alal)
@lwléi Codled vy = (Lol
SlS 5 Ol Ghois sl i S (B8 Ol i (g S0l
srlie i 2 (8o e SIS s lgh i, ) S i
doys 0 ol Bpma bl o ojlae 51 s Sea Vel
5 98 035581 Jolomo a4 slako T il o ¥ s 2205 gl
o, Ve Jodowe oo e SO cda 8o s sga> CuldS 5l e
S dny (SiS0l Sl a4 Slgizs 5 a8l o ol S
5,8 plol oS jebay STy b o e S ast Ve sg0s
155 e slas 5 el S e 4 adiags slaJsbne
g Jsb 3o )98 iz ade G5l Gy 5 wiad el )18 (S0
L s S ojlail o 6 805lasl agdy wSinl Jawgs agili YFO
S Glisee slacdale sl oabags o labnl pove i oolaiul
S Jolrs 5 he 90 a2 @S 5 90,5 (55l !
Wojdylo et al., ) ob g dbged SCid 39 5 ;2 50 il
(2007
Slie et sl Ll Jgigde g Ly gM (yl a0 (5 S 010!
3 obes ;o ojlac i g See Ve v ol da Jgighld g Loy gDl
5 Jplie yd oo ¥ ke e 030,85 Jaiie Siolejl gl J5-ls
03958l pyiragll wylS a0 jo O oo yidg oo Ve v ol 5l g
A=t ol e 8 4 Jgilie b boloue x> «oles jo 9 0
29 S, bl il o asBo ¥ Gue 4y oal 4y slaJolme
5° assad (6,05 iz (liee ol 5l ey g 085518 G gleo
CBLE 05 55 Siogiby il Lawss fiogih TV 50 Job
Sloas a0 laibw] oo 3l eslaiwl b o Jgigdd g Lo gD
S sk D50 an @l 5 e (it S8 alide glaclale
Popova et al., ) 350,85 Lo Sz 4359 0,5 0 w595 Jolas
(2004
S1edS 9l slgioms (omins gl (Aigighd (5 jS'o 31l
oolaiwl .(Menichini et al., 2009) o> Jwo 43l s b,
il adsh (y9,0 dy digad y ojlas 5l i e G Tl s
s S i 33 O Jolome ids Se Voo sl e
SIS g Se P B i S8 Sl ey 3 S 034
F ook cm aiBo il g o Lol bglsee 4 duo 0 Vo pgainegl]
Ly aolol o o 009581 oyl ay Sl 5 o 09 Jslome 2 Lo
At s i a )+ laiges ol e sl ) oolicd



0o OF 2Ly 0)loud) 1F+0 Lo ) 0 ko F 0,90« ALS e gpbio yo by alxo

ojlac (o loadisn W SHg 32 0w Slowdl Hlowi iy 53 diges g jLwoslel Liliske (scumsg il (Ola yo (uSilw) il sl 413285 —) Jgar

(Origanum vulgare) gis25 yo oLS

Table 1. Analysis of variance (mean squares) for the effects of different sample preparation conditions in cold plasma pretreatment
on the biochemical characteristics of Origanum vulgare extract
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Figure 1 - Changes in antioxidant activity of various Origanum vulgare sample extracts under cold plasma pretreatment
The control sample was without plasma pretreatment. Similar letters are not significant at the 5% probability level based on the

HSD test.
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Figure 2- Change in phenolic compound content of Origanum vulgare extract under different sample preparation conditions and
cold plasma pretreatment

The control sample was without plasma pretreatment. Similar letters are not significant at the 5% probability level based on the
HSD test.



0/8 4
0/7 o
0/6 -
0/5 -
0/4 4
0/3 -
0/2 -

SCLS digod 0,5 )3 (i 595 0,5 o

0/1 o

0/0

o (90 sulis jog

—_
S~
1 I

Sl digai S )0 (e 95 05 (o
S = N W kA U N0 0 O

aald UM (59 ouiid jogy

JoPgdld g (g a

D> g ol jog4 I b ouslts jog9

S5 agigdld 2

I (5900 ool jogs

Mo Lol o

w90l g5
Ghe 0 0jlas JS adgighld 9 Jgigd 5 (5938 ol 2 Aiged (g3lwoslel cilito glacanig 30 O pu slowsdly Lo iy T - T JSCB
(Origanum vulgare)
RUSCIWIR S KT P 7 Jloso! s 53 HSD (03T (wlaol 33 aslinn Bgyo ol 0999 LoDy sloud iy Jboe] cygus aalis aigos
Figure 3- Flavone and flavonol, and total flavonoid content in Origanum vulgare extract under different sample preparation
conditions with cold plasma pretreatment

The control sample was without plasma pretreatment. Similar letters are not significant at the 5% probability level based on the
HSD test.
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Figure 4- Effect of cold plasma pretreatment under different sample preparation conditions on tannin content in Origanum vulgare
The control sample was without plasma pretreatment. Similae: ;:;f:trs are not significant at the 5% probability level based on the
HSD test.
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Figure 5- Changes in total carbohydrate content of Origanum vulgare under different sample preparation conditions

The control sample was without plasma pretreatment. Similar letters are not significant at the 5% probability level based on the
HSD test.
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Table 2. Correlation among biochemical traits of Origanum vulgare extract under different sample types in plasma pretreatment

JPgdd 9 o™ S5 adgigd o ol J5oluarg s JSge
Flavone and flavonol Total flavonoid Tannin content Total carbohydrate Total phenol
Total flavonoid 0.832%%* 1
Tannin content -0.801** -0.953** 1
Total carbohydrate 0.098ns -0.281ns 0.390ns 1
Total phenol 0.876%* 0.871%* -0.882** -0.088ns 1
Antioxidant activity 0.756** 0.792%%* -0.652* 0.134ns 0.717*
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*, ** ns: Significant at 5% and 1% probability level and no significant, respectively.
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