Iranian Society for

Horticultural Science
ol SilEl pole et

[ Downloaded from journal-irshs.ir on 2026-01-29 |

OFY) YOA B YED (gl amio ¥ ol TF alo ol DLl (98 5 psle alns
g dlie

9 TPl So jlas (G| BT Sy g (o3 Lo giad LS 53 (o 5 9
Artemisia absinthium cukawd! (39 318 oL wuigS dw (bt il
Investigating of Phytochemical Compositions and Antioxidant Potential of

Ethanol and Ethyl Acetate Extracts of Three Ecotypes of Medicinal Plant
Artemisia absinthium

TLSL,T Wl el ks lo Malalle 08! jule suuriw ol g ouumw
P olKasls 6})5L&5 saSlisls G:L.cl; fs5l.c 0515 A

Olrl G 5 S35 plBS (o 3550 Y
(s.alizadeh@tabrizu.ac.ir) :Ssg xSl Gy gt 00t g5
VEVIVIVA: o pdy B AT VAN0 8l o )6

oS>

3O M9 s S STy a8 auil oo Asteraceae o, 4 sleo Artemisia uwiz slaaisS ool pl (55,1 L obls des 5l
ol 6 5leez oS gl il gy (P Soplo b s BB Oliee @ (ST 5T by 5yl ol 51 ilie Ll
UL haindl (gl olS aalllas (l )3 5)ls 98 9 glildea g O aboz sl ool sla el b 4 (Ko il y2 5
ol 5ol ob)l leeuieST ol SlaS 5T Jusly g 5 y5lae o)l ) calises a0 ¥ 5l Artemisia absinthium __ole
slaojlas )3 U5 agidls 5 J5i8 jlaie (FRAP 5 DPPH g, 50 ) (GlawuS| 5l codled alozl ()l (ol ooy
G LS sS85 5 Gyl yse el LS5 g5 5 woys (il (aes 5 (D (oled
P g ols Glas 055 511y a1 T o3l 2 maS Glioms GoisST ggazme 10 9 09 GlouST T llad o it
5 ooliiul 3,50 Pl g5 a5 Cel ol SSiky 550 ol a5 wls ol |y 6V FosSTal ol ol Ll e
15 2oy AVIOA B YAISD aels 5l ond (oo sbresdsST 1o ibico e sl Sl 5l colled 4y (6,050 las
Slgome (o ian o OIS Cu3oS] .owl Cuvsas FRAP b, jo (QATJBA‘}tA 39 YAAA G Y V/YE 51 o DPPH i,
Ol ST ol plis oladeass ojlac )0 1) (sudgigdls (glyome (n i OldS C3sST g (el ojlac jo (Jgid
SIS QlndS 58T 09 1)1s Lo sST 1500 ()0 1) ilol 13 oS 5 o yiin 9 )00 5eS 10n Ssige SlaS 5 o i
5o o edalive SlawST Sl 5 uilol OLLS 5« Joi8 Slhgizme £45 09 bocadsST 500 o j0 puilel doyo o yiion
8L (sl ds slay S g (Ll (S5« So3glS T calidie Julge e 4 Wilgi oo axlllan 8 )90 oS an

B das o Lae ¢ b o lac FRAP DPPH . laiil i gusdS slaoslg

3

400

a5lign o955 59,5 pamio (SuislyST Ly 5 gaslil 55 3145 ol 5555 il Capsbye 25,5 515 s

ol B ol e 1y ooliy Rtmgsy g5o9e (nl Cosl 0003)S (T 50 oansy QLS slaisS sLé 5 g5 4 e ol
Moss5 o Soenl 5l 5l 5l asls lS Gles cnl 5o il Lol Sliogas cwyn 4 s alulis 1) lals
oo 5ol a S8 ol azgi 050 bap] ol slrarz adllas (as)ls GalS GlaShy or s> s
ollS Cledbsl STl slonl cpz 50 «yo,S ugas WWAY Jlu 0 aS Jiw Cb g gyl (LS dosiw v axg L Koo


http://journal-irshs.ir/article-1-645-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 |

Ohlan 5 diadign

ciS slp sppaabn caz 0 laaldl plo og)ls LS 5l Coles oimen 5 5iS BLS sloos,gld o (o9l
.(Rahemi and Poursakhi, 2020) sl (25 goladl casal gl)ls slaaiss

LU 55 (crs Lo (SiST5 a5 0l o ol 3o, b bl 51 lS 0,5 4 slae Artemisia o> slaaisS
oLS (nl 955 35 o Wgd oo odnal ate)d (o)l (L) 40 s Ol pl Sl b (oog a5 OlalS cnl il o) el
bl a8 Jb 0 .l olpl 0 6565 Y 5 cpls 10 4555 B¢ (o 0 4565 10+ sga> Julis a5 wib o (655 0 sbow]
o o Sass 3 03,528 sl aroys el Wizt ailate 5 oSy (Sygolnl el o Jlod ol T
Taghavizadeh ) coul Jlos IS pol 51 5 a8 oo Lawlygl 1o g ol aisls (550 5 yidon 20355 (253 0,50 4 Coaad
5 Loy gl 30 Caaglie «Sisdas § Sis bl ul,i L )85l s & s ol sleassS (Yazdi et al., 2020
Sl 51053 0 6ok Caenl Sl sl g pls s adsle (el Saan LS o5is KL e JluSis
Qg o oolain] S oS oy laicds § oo (( Ko 0 il oo (55,1 b goladl Jlaisl s ol slaaiss
Sl el o BlS le iz cppiaeal b g o 5l > aSTy, il og)ls oS ol .(Bora and Sharma, 2011)
Fooo Olels,l b ad 355 6byo ails SOo5 5 Gy bl 5l ol )0 aie )0 uin i sbaiss 0l 0 Cgms
S asr wbbaiy, bloas ol Toliidl oLS (Bidgoli et al., 2013) coul sl S L mhaw 5l sy
Bl el g cadie YU o el VY- B 0. glay )l 4y oasms 5 4Bl oy oo o2 o S U 1 o IS sleasls
Glaile Sy sacls 5l Clel a5 glasligs eSS 5 olisS (5 Sl S8 g LS 5 S sl il e
o syl aisS ol abloo o 4y S0 AU by ST, 3l abolily 5 S5 el o e F LY oy b U5 bl e
o3t b 53 BT 315 el o 355 o sl o (5 5T 5 5 o (e basss o i popas & 550k b g5
5 7B 0o ol Vo ad (g pgad (Sl al Ll 5 p b i olilas slao,Slas Lyad ] sladisS il o
Oygods Al Wgd o oolainl sase pyg leys sl olS ol sleaiss Cdel (Majdan et al., 2020) wjls SlaensT 2!
@ g Sl 0al 00y sl oanz b ay ae ) 1 2l y0 (9l QLS 5o allige b il (S5 g oS 28, Cqze 5
Slpi aan 050l 5 035 i 3k 335 )5 @0 1035 peay Sl 45 el e 5 oaz 5 SirsS oven
O S 5l 50 alazil (slagg o 50 ciayd (g, il S3e w0 (59,5 BB lp |y T 5 Sl eadle (6550
ol YU e lad leys sl Artemisia slaassS 51 &, (Sheikh-o-Rais et al., 2004) b oo oolatwl >,
ool 55 (LS slaojlae Y 50 008,53 5)l50 o e 09 e coliil 53 22 5 35 el (Bl sla Tl
S slages b oo .(Dabe and Kefale, 2017) o4 oo oolaiwl 35 odre mad puixed 5 Cowgu « swsy Ss Lo
s oS 5 AT sgas el aid pdyelel oyl ogls ple> oged attive Cyo Asteraceae o, jl 4isS Y- (s,
a8 gyl Glgicas > aiS o Artemisia sladaisS I (ool dlasy .cwl cadosls jaskis Artemisia slaaigS o
NS oo 1B eoliial 9590 ailejhae suiSudys (LS 5 s gt GlalS Glse (lalS wdsle (( STy LAy lalS)
Qou sl ol yasngs S Jalss « LS SLuS 5 glgil jgiam cubanndl olanignd wldlas s (Zhang et al., 2017)
sadoaslive g Cawl 0050,5 5,155 adeigdls «Sgid SluS 5 b daonwlgiel dopsiypn do Jgwlgisd do el
((Ashok and Kumud, 2013) wiies g cilises o)l slacadles gl sliand szl ol a5

Sl Sl Slllas aliwlie a5 wil oo BT SloaisS 5l 8 5 00,508 s (S35leST £95 Sl lpl HeiS
5 sl dglie Foe 5l i el (b el inly Sype gl sy oS Lt s Logase olastsnd
DBl o g Jotimms DSIIT 5aalS copin (9B Jold aieys oyife olge 51 S a4 Cenl ool olulis Artemisia
L i S5 5 e G yiste b o lesS daaSgislh sl S wlinie Juls Lulul ol ol sl slocodpbe
5 @l iz 0l 5 sl 5 Seglam olet b etiieedsl o b ool (o gl o (p95SY oy (S9S jee
.(Singh and Sharma, 2020) ol ool oluliss

Artemisia absinthium -Y Asteraceae -\

Y¥s


http://journal-irshs.ir/article-1-645-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 |

o)lad TFals o)l GLEl 558 5 pole almo

Sl A5 b oyl b pelitns O g0ty wiiian BLII S G SRl L aS 031 0 eje slacslen 51 5ok
A998 Sl (280 s G L ST sla JI00l ) o5l A wg 1 (GB6 wiT)8 cnl aS 00y 55 geilanS]
903 o)Ll g Ll Sl 9 (s S Lo sire S (SRS el 4 (i b lon (nl ale ) oo
Se3slom sl tiSly o 4 00gy (Swj Sl o 5SSl Sl g ol Gla sl adsi g GgmalannST a3
e 5 Nigh agh  cmlie Jlade § K (lo; 0 4 axies aude Slej L s ROS ¢ ol3T sla Il .ai ks &8 18 cogo
ard g ST Jlb D3 g ol gla ISl ojlail 51 i adg Jday gelaneST (15 axil pde allg e S50 ]
Sl 5wl oo g 51 eolatal (Rl b g o390 slo a1 o5 0 ey (ShannS TS slapianns o
(Gulcin, 2020) sitws SlawSI Il Glg Jsie o paibiwgilyy 5 Ladgdl b lalS ;0 sszge Jsid
ooliisl b b g ,ISET sboay pope 5l ool) olaws L5 wloads (o, S loys 5 iblge Blasl ol oLS Y game
& slisS 5 e Ll it 4 aty Slge nl bt S 5 ilansls blos a8 Lo L calisee &Y game I i

(Zhang et al., 2017) el Sglate Koo aigs

slaSng il iy Glaturer ohgt 29l LIS (o Slalunes WS S A5 (Vs 4 axg L
P o a2l ATy 53,5)l5 5 60 D)ge )0 (nlply it (Seal olerd G5 (S3elsi8s8 00
L g (c2y Slodanez 5550,9) (53,5 ol (grb loolling, 5l 6 100 00 dloz 5l eosd aid A jo a5 (g5l ]
@90 45 Shuogas plo g bzxe 5l 180 (2liord Gla Shy coole (Glolid sinjls (oadenis glyl) 23Lol
e O10liS gl ceiS (gl eadiad s LS5 ksl 5l 0 j5e Cudgilie (liee b Sl o (SLS B aSl e s )50
g b )3 99290 £935 (o) 2 b Wb pleerd AliSe slacs gl a5 (AL (latures (Seal 4 4y b gl
Coogasr b aish ow)p Gl ploed laced Sl bt slaollivs; (aloed slogd GiSTn sloatds 4
o ke S8 5l Sy S0 358 (oo o adlllae (nl )3 (pizmen 005 atuin M ge ddbie gleerd

Sl Bl ) cendisid g 29,10 sla il 4 059 4245 L Artemisia
W gy g3l
P sbaiges yglaex

Pl (20l 51 8 ol (st 51 oSS ooy po cilises odsSTY 51O Jour b Jais 50 sloaisS (sslee
e, Ss Gl o lea b Soglre jo Sl (hg, a9 8 S

2LS sdises solliyg, Slasiv =) Jgu
Table 1. Characteristics of plant sample habitats.
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Table 2. Comparison of mean and standard deviation of DPPH antioxidant activity in ethanol and ethyl acetate
extracts.

Antioxidant activity against DPPH radical (Mean + SD*) (%)

Eth® EAP
(Cod)®? 1 2 3 Total 1 2 3 Total
86.36 + 89.13+ 78.65 84.71% 92.58+ 81.71+ 83.20 85.83
2.51 0.38 +2.56* 1.82 2.71** 1.57 +2.19 +2.16

A Standard Deviation. B Province Code. © Ethanol P Ethyl Acetate
* Minimum ** Maximum

Sl L1 Jgbl slee las FARP JlanST 6T cudled jlae Sl il g 0 Slie dlio Y Jso

Table 3. Comparison of mean and standard deviation of antioxidant activity of FARP ethanol and ethyl acetate
extracts.

(0, lasbnl Bzl £ . Sile) FARP G0l ply jo slawnsT T colas
Antioxidant activity against FARP radical (Mean = SD*)(umol Fe2+/g DW)

_(Code)® s ol ELNC St il o las EAP
1 2 3 Total 1 2 3 Total
15.15 12.06+ 11.76+ 12.99+ 16.68+ 18.88+ 14.64 16.73+
+0.64 0.57 0.71* 0.64 0.45 0.84** +0.54 0.61

A Standard Deviation. ® Province Code. © Ethanol P Ethyl Acetate:
* Minimum ** Maximum
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Fig. 1. Evaluation of the antioxidant potential of polar and semi-polar extracts from three ecotypes of A.

absinthium species using the DPPH method. Sample 1 was collected from Guilan, sample 2 was collected
from Golestan, and sample 3 was collected from Semnan.
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Fig. 2. Evaluation of antioxidant potential of polar and semi-polar extracts of three ecotypes of A. absinthium

species using FRAP method. Sample 1 was collected from Guilan region, sample 2 was collected from
Golestan region, and sample 3 was collected from Semnan region.
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Table 4. Comparison of mean and standard deviation of phenolic and flavonoid content in ethanol and ethyl
acetate extracts of examined A. absinthium species.

Glre St .Sk ) S5 5 2udgigdld g5
Variation in Flavonoid & Phenolic (Mean + SD?)
S99 /Flavonoid (mg QE/g DW)

Sl o Lac /ELhC Sl Ll o Lac /EAP
(Code)® 1 2 3 Total 1 2 3 Total
7.36x 423+ 3.73% 5.10+ 6.69+ 7.95+ 744+  7.36 £0.33
0.52 0.72 0.46* 0.57 0.46 0.17%* 0.37
Js:6 /Phenolic (mg GAE/g DW)
Sl o Lac /ELhC St Ll o Lac /EAP
1 2 3 Total 1 2 3 Total
37.
42.07+ 33.62+ 18  37.62 24.20+ 24.27 17.51+ 21,99+ 0.35
0.22%* 0.44 0. +0.23 0.36 +0.25 0.42%*
03

A Standard Deviation. B Province Code. © Ethanol P Ethyl Acetate:
* Minimum ** Maximum

9_
IS 8 I
: I
8 7 -
= |
o/-\ -
<%
T o5

L

,io' 4 - Byl o las
o E
32"3- Stewl st o jlas
B 2 -

l_

0 T T 1

1 2 3

(S ailaie jlonds g pslaer ) Aiged - (platadl WS CoIsSTY (ol dn g ool ojlas usgdl lie ) Y UK
Obews ddlaie )‘ X 6)5—‘&“? Y digal g Ql;.Jf aalaio )'| o ‘5)516"‘? Y digos
Fig. 3. Evaluation of flavonoid content in polar and semi-polar extracts of three ecotypes of A. absinthium

species - Sample 1 collected from Guilan region, Sample 2 collected from Golestan region, and Sample
3 collected from Semnan region.
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Fig. 4. Evaluation of phenolic content in polar and semi-polar extracts of three ecotypes of A. absinthium

species - Sample 1 collected from Guilan region, Sample 2 collected from Golestan region, and Sample 3
collected from Semnan region.
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Table 5. Compositions of the essential oils of three ecotypes of A. absinthium and their percentages(Houshmand
etal., 2023).

N Compound RT RI R.I w{‘ WSS/‘ e
Exp Lit oS LI LI N EOw
1 Santolina triene 3.951 905 906 - - 0.11
2 o -Pinene 4.383 930 932 - 2.88 0.87
3 Camphene 4.418 944 946 2.93 - 3.31
4 Sabinen 5.105 962 969 3.97 1575  9.49
5 B- pinene 5.111 971 974 - - 0.84
6 B-myrcene 5.371 987 988 0.74 - -
7 Mesitylene 5.459 995 994 - - 0.22
8 n-Decane 5.504 1001 1000 7.97 1146  1.17
9 o, -Fellandrene 5.593 1005 1003 - 4.01 1.27
10 0-Cymene 5.970 1020 1022 - 11.43 -
11 1,8-cineole 6.126 1024 1026 1.97 - 4.91
12 y-Terpinene 6.241 1054 1054 - - 1.13
13 Terpinolene 6.303 1085 1086 - 0.49 1.15
14 Linalool 6.322 1087 1088 1.48 0.70 0.25
15 p- Cymenene 6.715 1090 1089 0.86 5.37 0.97
16 a-thujone 7124 1100 1101 2.90 10.30 29.43
17 Hotrienol 7.380 1103 1104 1.92 - -
18 B-thujone 7.413 1111 1112 - 1.37 2.57
19 Camphor 7.501 1143 1141 6.94 4.38 6.98
20 Neo-isopulegol 7.690 1144 1144 0.93 - -
21 Borneol 8.311 1166 1165 1.19 - 2.73
22 Rosefuran epoxide 8.526 1172 1173 - - 0.54
23 Terpinen-4-ol 8.689 1176 1174 2.46 0.75 1.92
24 a -Terpineol 8.707 1186 1186 - - 0.45
25 n-Dodecane 8.989 1201 1200 4.38 5.75 -
26 Endo-a-fenchyl acetate 10.275 1217 1218 0.90 - -
27 Neral 10.364 1236 1235 - - 0.27
28 Cumin aldehyde 10.509 1238 1238 - - 0.23
29 Carvotanacetone 10.698 1244 1244 - - 0.44
30 Geraniol 10.787 1248 1249 - - 0.92
31 Perilla aldehyde 10.808 1269 1269 - - 0.27
32 Thymol 11.274 1288 1289 0.65 - -
33 Carvacrol, ethyl ether 11.430 1298 1298 - - 0.37
34 Trans-dihydro- o -Terpinyl acetate 11500 1301 1300 - - 1.11
35 a.-Terpinyl acetate 11.852 1347 1346 2.20 - -
36 o -Copaene 12,128 1375 1374 - 0.71 -
37 B-Patchoulene 12548 1377 1379 - - 0.6
38 B -Cubebene 13.125 1390 1387 - - 2.24
39 (8 -Bourbonene 12906 1389 1387 - - 0.19
40 (2)- Jasmone 13.383 1390 1392 2.12 - 0.55
41 n -Tetradecane 13.528 1399 1400 1.52 2.28 0.34
42 o -cedrene 13.716 1411 1410 - 0.34 0.21
43 (E) -Caryophyllene 13.960 1416 1417 0.68 0.96 1.43
44 p-Copaene 14.039 1418 1419 1.16 - 0.47
45 B -Cedrene 14237 1419 1419 - 0.59 -
46 Aromadendrene 14.407 1437 1439 0.94 - 2.33
47 (2)-B-Farnesene 14560 1411 1440 0.72 - 0.60
48 Ar-Curcumene 14.646 1479 1479 - - 0.11
49 Germacrene D 14.814 1485 1480 6.54 2.28 -
50 B -Selinene 14936 1488 1489 - 2.04 -
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51 Viridiflorene 15.287 1496 1496 - - 0.62
52 a -Farnesene 15589 1504 1505 0.38 0.47 0.30
53 CIS- a -bisabolene 15790 1506 1506 - - 0.39
54 3 -Cadinene 15924 1527 1522  13.31 2.34 1.99
55 (2)- Nerolidol 16.245 1534 1531 3.18 - 0.36
56 a -Calacorene 16.547 1540 1544 - 4.18 -
57 Spathulenol 16.956 1575 1577 3.02 0.89 1.32
58 Caryophyllene oxide 17.078 1585 1582 1.76 2.08 1.19
59 Thujopsan-2-a-ol 17.454 1588 1586 - 1.41 -
60 n-Hexadecane 17.589 1600 1600 - 0.72 -
61 a- Corocalene 17.766 1622 1622 - 0.85 -
62 Eremoligenol 17.922 1630 1629 - - 1.26
63 allo-aromadendrene epoxide 18.051 1638 1639 6.93 - 0.56
64 _epi-a-Muurolol 18.465 1643 1640 3.58 - 1.83
65 Chamazulene 19.896 1730 1730 - - 0.43
66 (2Z,6E)- Farnesyl acetate 20.801 1821 1821 0.34 - -
67 oleic acid 26.011 2142 2141 2.57 - -
Oxygenated monoterpenes 23.62 175 52.64
Hydrocarbon monoterpenes 16.47 5139 20.31
Oxygenated sesquiterpenes 15.29 4.38 6.16
Hydrocarbon sesquiterpenes 23.73 1476 11.48
Other compounds 14.03 8.75 2.65
total 93.14 96.78 93.24

RT = retention time; RI = retention index; Exp.=experimental and Lit.=Literature.
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Fig. 5. Evaluation of the percentage of essential oil compounds in three ecotypes of A. absinthium.
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Investigating of Phytochemical Compositions and Antioxidant Potential of
Ethanol and Ethyl Acetate Extracts of Three Ecotypes of Medicinal Plant
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Among the valuable plants of Iran, the Artemisia species belongs to the Asteraceae family,
which is relatively widely distributed in different parts of Iran. Considering that the
antioxidant potential is significantly dependent on the nature of the solvent, the extraction
method of the plant collected from each region also depends on many parameters such as
weather, altitude, and light. In this study, wormwood (Artemisia absinthium) was collected
from three different regions of Iran and the antioxidant potential of these ecotypes was
evaluated. In this research, the medicinal properties, including the antioxidant content (by
DPPH and FRAP assays), flavonoid content (TFC), and total phenol (TPC) were evaluated in
polar (ethanol) and semi polar (ethyl acetate) extracts, and the percentage and variety of
essential oil compounds were evaluated. The Gilan ecotype has the most antioxidants, The
Semnan ecotype showed the least antioxidant inhibition, and the non-polar solvent ethyl
acetate showed a higher regenerating activity, which indicates that the type of solvent used in
extraction is very effective for antioxidant activity. The AC values of the ecotypes ranged
from 78.65 to 92.58 % extract (by DPPH assay) and from 11.76 to 18.88 Mmol Fe (by FRAP
assay) respectively. Gilan ecotype has the highest phenolic content in polar extract, and the
Golestan ecotype showed the highest flavonoid content in non-polar extract. Semnan ecotype
had the most oxygenated monoterpene compounds, and the most composition in essential oil
among other ecotypes. Golestan ecotype had the highest percentage of essential oil among
other ecotypes. The diversity of phenolic contents, essential oil, and antioxidant compounds
observed in the three studied ecotypes can be due to various ecological, genetic,
geographical, and nutritional factors.

Keywords: Artemisia absinthium, DPPH, FRAP, Polar extract, Semi polar extract.
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