[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

\qu)ﬁJ@ig\-\A)jJA\A)w &‘&@er}l&

40 53 0LS (il (b 55U Wo O 51 g (Sl gind OLuS 5 E 93 oy 5
o Joad 4o (Artemisia fragrans Willd.) yase

osli e el ¢ Pl e (IS Gl B BTES g T Sl e e i sk

\ .
cbc\:.-j; Lgf-“’ U’“‘"‘

J‘lj"’ Am‘}&;ﬁ‘ﬁctﬂj 6})}&55.}\;@12 ‘$j)1JQLAL:§}L§)‘JKL;.- Ajjfgjlilt.m‘—\
J‘lj"’ aK..i.'n‘A ;,A‘Jx.:_.bc_:tﬂjsz)juSAm‘J‘&1.L.FGLL¢)(}FA})§~)LLJEM‘—Y

QAN 25 s F 06 A /NN cdly 5 o)

s S>>

Artemisia s aoy3 5))5 olS 53 b ez gl ey Jlaxe olS uilel lers b SIS 5 Ao s £5 2 bt g5 L6 G ol
bl sl patids (8 bl 2o S oK o e L;)}I@,T Salie Lab Sl 3 AlS sladi sl s ) fragrans Willd.
Jo 58 3l ool bl g5 8 o Cillsien oS 5 00 g pama 3 ikt T a3 1S 5l S o S ealinal b iliss Jpen
L ise o 313 OLES STl piomes iy I = VA O 55 5halS Jold Cilisen (gla b 53 il ol (sl s gl Cilosis
mg ) Jyé OS5 Jldie ot Log (£ 80/8) L5 5 (L AVIY) gl (L 44700) 31« AVAY) g ed 55 bl LS 5 odas Jidu
S eslinad b Cile Jguab bl oL SL s S sdalie ole s e 5| Lol bl s (0 YAAQ) lasSt =T e b 5 (0/64 GAE/g
Staphylococcus aureus Klebsiella pneumonia Proteus vulgaris Escherichia coli sl ,SL g5, » Ko Szl 55,
ways il 55 (K. Pneumonia 5 P. vulgaris E. coli) jw o S lag St o Eb bl o8 el Bacillus subtillus ,
Vs gl b g e 53 Ll o Gl ol il Lin g Sl (B subtillus 5 S. aureus) czs ¢ 5 slag 5SU L anglio 55 lans

AEL e ol SLAS 5 osols Bolas g olS

J)ﬁ\})gcdw—\d\ c)}.iﬁls—\ cdf}.? cﬂ\.LA)bcL)a.a_‘.)Q\ﬁ:&:w Qlfj‘j.).:ls

mehdiyounessi3 77@gmail.com :clik. Jss”

Yov


https://fsct.modares.ac.ir/article-7-33484-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

RS S S s et US55 o

QUKAAJ}LB- 0 o= L;““Jﬁé‘)"@”

cdl.;ﬂ cg:ﬁ:?L:A cwlie uL@.ﬂ\ O‘.ﬁ)b a S8 BL) JlaJu
‘}”J 9 .,L;)\b U’“';" L}_:LM.:\ 6&)}#}3 L51>) L.:‘)YLA cL;))}}LaJw
Ly S5 4 Gl Sl e Ak 2Se i Olge 4
A. Vulgaris |3 5\ Jase 4w ys s S & 5 copl oDl
Conal GLls g aas g5 5 oxb b=« A.dracunculus
seh e eslinal Slie slge a5 Lol 5l a8 woea gslasl
[t]

cl AS A fragrans Will e o0 L Jaxs 4
5 b J§ 5 S lls oS Asteraceae i 5,055 sl
o em L Al o olS opl plis,l ol sl ouls
53 s Al dde 4 blaze Ky S a5 S Al e
ols 5 & o] tas o s 311, 555 S8 55 Ay el
S dsad e Sogbs (S Lls a8 des
JAASL;OJ::&?J”Q ealaral S48 JW) q:jS i cé)ji@}
J.bJu Ly oL:§ J“"L'J\ aS M)L;a Ql.w.: L}‘L; CJLZ)\J§ [V j-\]
c)}.iﬁls cdf}; cdjfw:.w—\J\ cﬂ.Lo..? )\ EL Rt CJL:SJ.? 6\)\)
- cj:i‘«) Q}.Z:LMJ_‘JS a&kc.éﬁ)lg—t{ cd}ﬁ)ﬁ cj.i::leﬁ cu,ulS
oj‘}§ BE cl:f (J'i\ BE ol L;g‘LﬂL..ﬂ s.)L\:gjs g_,\.LP\ J.ZL’
Loy G 5 JB05eS! Sladi sy S ey Ssse
)\ L;QS J_islip U'i\f 535/\.9 .,L:J;L;a )\J.“; ()\.L:}:..«S\ 9 o)L.»)
33 50 bS5 el (b o SOT 0O iile ST LS 5
d'i\ )\ L}}JJ &S ol 0 JL@»..W:; Ll L;iL.ﬂLv.:J oLnf d’i‘
il b Sl 25 oWl 5 Jstie VA LSl LS 5
Artemisia . 0bLS & col sl el 1S sl
e 5 e 05 Slag Ll 5 Sl bl gl
AT il

e 6 aallas e SIS 0SB Sl e s L
3y are ways oS pledgnd SLS 5 e b
Sa BLON Ol Bl e e b b s olend
My ol SUas 1L ol b DS 5 5 s s

B S

YoA

4ol —\

San ol SIS b @l N same oS Sl
slse S b sy il e pliE Cxs 5 OBLS
o3litesl 5 O sl 3 32l e lazsl (035 3 e WSl lde
IS Gl glos S Soypo 4 G (2 Seeds DS 5
© @le sl 53 golen 55 5 sl Jule slaeuilE 15 S
OlS S Sl bl ol J s ol a8
3 e s el 5Okl Jpam g b o Ssds
Olge 4 S gla bl cdaly cpl L3 vl il @
ol 03500 i 1 3L g b (S slael IS
Olge a4 33 sbaarddS 5l alS sl uslul (ol 2 odle
ey b darly aS Wy, e 58 4 plde slge s o.,L'.A)V_le
5 M Sl GOSSL s 2 Sl glasdl

D] e sls Jole Lguv.wglf)\jjﬁzﬂ
055 6 &S Al sl Caolt i OLS S (g ok
Ol eslilt el sdi ol T (55, 53k Slallas
VAL s Sl i & ddle AS sbeeslpls 58,55 5 (S
olplt ol el g S el Sllee > S5
53 0lpl s S el ile alS was o sk plubis
e b 3 i3S Ol 3l aeys olS gy e il Gble
cwiny> slapl LT 51 5 axals 0868 oylan 5 Comal g1l
Sl 0l 03, 66 O35 5 5 e clas Ol g el
Olgr b 5o w58 £0 31 i Artemisia e [Y]
Il Gl e iS5 e Sl S S b
L oo 3L Ol 53 i ool 5148 YE 5 Al e OlenlS
oKl 5l S Ol 3l aikie 5 Ol 45i8 [ 5]
Elor Gy B 53 S o5k a4 il G ol e
055 b BT i slen 6 il L) (S
rl S 3 o )03 Ol Wl 3 s S SS1
S Gosb 4 b gl OLLS e I
5SS ab Sl el sy e Glaws
w3 olS (il lawi S cpiman Ll eals LIS 2560

1. Asteraceae


https://fsct.modares.ac.ir/article-7-33484-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

\V‘\/\ )ﬁj@ﬂj’ g\-\ 092 A\a)w

u;._u.&— GLJ}(*}LC‘

(oigens) cilie b sl 5o lame LS slad 4o
Ol g GAS o (Sltmsy 31 OYAY 3T 5 568 5
Ldd cotls 5 alen 5 5 Gl Slasia b o 8

(Y 5 sl )

48°10'30"E 48°11'0"E
. A1
& &
= =
psle -
4 3%
ES S
Lag] [ag’
z z
= =
B ES
& 2
T T
48°10'30"E 48°11'0"E
o 187.5 375 750 1125 1.500

\Aufb‘g‘)‘g.}‘_’o—"

P ki sl 4 -\ -Y

30°0'0"E 40°0"0"E 50°0'0"E 60°0'0"E
: ' : =
= g
- =<
5
S
s T 3 —— 3
G Georgia " .. 2.
- 4 z
) —— ] S =
= J % o
Tukey [ R =
Iraq € Iran
a
4 &
= 9 i - =
g
= \ =
- ™ - &
— — T
30°0'0"E 40°0°0"E S50°00"E 60°0'0"E
47°45'0"E 48°0'0"E 48°15'0"E
f f 1
7 e
Z [parsdbad e =
= Bileh Savar c 4 =
o 1 L&
N Y 3
2 _ 2
= - =)
F—— B
.
2
o 5
= S A=
= Germi Pl =
- i ES
- e il e
\‘a 7 == w —qh.
1 — — _Kl.
= Meshgin Shahr \\ L i

T T T
47°45'0"E 48°0'0"E 48°15'0"E

Fig 1 Study site location (red rectangle on the right-side maps and bordered dark line on the left-side map)
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Fig 2 curve of the study site based on a long-term 13-year history (2005-2017) as recorded by Germi synoptic
meteorological station
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2. Paper Disc Diffusion Assay
3. Kirby Bauer
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Table 1 Effect of seasonal variation on total phenolic compounds and total antioxidant capacity of
Artemisia fragrans Willd. (1397)

Measured parameter

Ordibehesht

Tir Shahrivar Azar

Total phenol (mg GAE/g) 1.97+0.11
Total antioxidant capacity (%) 10.30+0.21

224+0.09  529+0.17  3.95+0.12
11.80+0.35 28.84+0.45 21.35+0.25
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Table 2 Identified phytochemical compounds in the 4. fragrans Willd. essential oil in Shahrivar
(S3), Azar (S4), Ordibehesht (S1) and Tir (S2) 1397

Sampling dates
Components RI RI S5 S, S S,
Alkane (ALKA) - - 3.64 0.67 059 379
Heptadecane 1771 1637 048 - - -
4-carene 1014 1008 045 0.67 059 379
Docosane 2200 2135 2.09 - - -
Eicosane 2050 2034 0.62 - - -
Ester (ES) - - 023 - - -
Methyl Cinnamat 1379 1400 023 - - -
Fatty acid (FA) - - 034 - - -
Palmitinic acid 1961 1920 034 - - -
Monoterpenes (MT) 536 6.17 321 6.14
3-carene - 0.23 - 0.22
B-Cymene 1013 1050 138 - - -
p-Cymene 1021 1016 - 043 - -
O-Cymene 1027 1017 - - - 29
Camphene 933 934 0.9 343 094 022
Cis - Salvene 856 836 0.2 - - 03
I-Phellandrene 998 1015 048 - - -
Sabinene 971 961 044 1.80 - -
Terpinolene 1093 1115 - - - 02
a -Terpinene 1014 1008 - - - 0.86
o - Terpinolene 1088 1090 0.78 026 038 -
o -Pinene 917 9.19 - 0.19 - 02
B -Phellandrene 1028 1016 0.5 - - 0.21
B —Pinene 978 965 - 021 021
v -Terpinene 1060 1056 0.68 1.23 1.68 0.76
Pseudolimonene 1007 1012 - - - 0.27
verbenene 967 969 - 0.19 - -
Oxygenated Monoterpenes (OMT) 86.51 8438 93.11 8926
1,8-Cineole 1026 1028 21.02  8.09 1957 43
4-Terpineol 1178 1185 2.87 - 3.35 -
1 -Camphor 1160 1157 11.89 1597 347 13
cis-Jasmone 1378 1380 0.52 032 045 -
Isobornyl alcohol 1163 1173 348 - - -
1- Carvone 1279 1278 1.18 - - -
Myrtenal 1205 1205 - 0.19 - 1.05
Myrtenol 1215 1239 2.14 -
Pinocarvone 1168 1171 - 0.23 - 0.43
Piperitone 1253 1253 097 - - -
p-Menth-1-en-8-ol, acetate 1155 1160 - - - 2.55
4-Terpinyl acetate 1367 1367 - - 4.04 -
Sabinyl acetate 1291 1283 1.85 1127 271 0.21
Thujone 1113 1115 40.59 4650 59.52 40.72
Total monoterpenes 91.87 9055 9632 9540
Sesquiterpenes (ST) 039 5.61 - 0.11
Germacrene-D 1453 1450 0.39 3.77 - 0.11
Copaene - 0.34 - -
Caryophyllene - 0.29 - -
B -cyclogermacrane - 1.21 - -
Oxygentated Sesquiterpenes (OST) 2.06 - - -
Carvacrol 1307 1308 1.1 - - -
Cis-Davanone 1592 1563 0.96 - - -
Total Sesquiterpenes 245 5.61 - 0.11
Others (OTH) 047 1.63 - -
1 —Octen- 3 — ol 985 1005 047 - - -
Carvatan acetone - 0.86 - -
Iso-butylbenzne - 0.77 - -
Total 99
Essential oil yield (%) 1.9 0.47 0.7 1.6

a. Linear retention index on HP-5MS column based on literature review
b. Linear retention index calculated bv usine series of n-alkanes (C8-C20) which thev have been injected to
the GC-MS apparatus and analyzed under the same conditions for evaluated essential oil
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Table 3 Inhibitory effect of essential oils of 4. fragrans Willd. (S1 to S4) on tested bacteria. Essential oils
which have at least one common letter are not significantly different (in the level of P<5%).

Samples  E. coli (G-) P. V(Lé%arzs K. pn(ecz:gwma B. s(zg)iz)llus S. (ag:;us
S1 20.7+0.11b  19.3+0.65c¢ 9.7+0.65¢ 10.3+0.23b 7.340.15¢
S2 28.3+0.27a  22.3+0.45b 14.0+0.54b 10.0+0.23b 12.7+0.65b
S3 32.740.78a  25.7+0.21a 21.0+£0.42a 15.3+0.35a 20.0+0.78a
S4 7.3+0.35c¢ 5.7+0.45d 8.0+0.13¢ 6.3£0.11c¢ 8.0+0.45¢
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Fig 3 Effect of seasonal variation on Artemisia fragrans Willd. essential oil in the inhibition halo diameter of
bacterial cultures
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In the current study, the effect of seasonal variation on the type and percentage of phytochemical
compounds of Artemisia fragrans Willd. essential oil was investigated. Herbal samples were collected in 4
different seasons and then their essential oils were extracted by the Clevenger type apparatus. In the
following, the essential oil compositions of each season was analyzed by GC-MS apparatus. In total, 50
different compounds were identified in four sentential oil. The major components of the essential oil were
camphor, thujone, and 1,8-cineole in different seasons. Also, the results showed that monotreptans were
the major class of essential oil compounds in September (91.87%), December (90.55%), May (96.32%)
and July (95.4%). The highest amount of phenolics (5.49 mg GAE/g) and antioxidant capacity (28.98%)
were observed in essential oil of Septebmer. Antibacterial effects of the different essential oils using
paper disc diffusion method were carried out on Escherichia coli, Proteus vulgaris, Klebsiella pneumonia,
Staphylococcus aureus, and Bacillus subtilus. Based on the results of the study, gram negative bacteria (£.
coli, Proteus vulgaris, and K. pneumonia) were more susceptible to artemisia essential oils in comparison
with gram positive bacteria (S. aureus and B. subtilus). The results of this research can be useful in
determining the best sampling date of this plant for pharmaceutical and antibacterial uses.
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