[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.41.129 ]

il (b e 5 (535S ol oS
b oS ol wlilags,

A VN g Y oyl foad o Jlo /sely; lalS oMol anliing,

" 59)-’ ‘\J&Q"

oLS 1> b yomidli 13lae w Jawswo (93], 3 51 Jeols Oladanis ol i )
(Artemisia absinthium) _»g5" a0 >

r)%)limgs HEYY] 9731}7)9,3w oy c‘obl)‘w dg05%

Oyl edod)l o (dud)l Bz oKl e glaiun 58 (658> (goomatily =)
(n.hosseinpour@uma.ac.ir : Jggue otk 55) ¢yl ! e Jwdyl e o)l Bazco oSl « poud puSKiiio (55y9lisS 0aSiild ¢ 29> (LS g (BLS pole 05,5 ;boluwl -
Oyl edwdy) e syl Bizee oBuiily iyl pole 0l (S 348 05,8 jluisly —Y
VEIVWVIVY oy g )b VE A0 el ol
WYL WA casin

b s 005

oS g CanS pois ) poslygl ds e (ame S )3 5uiST 923l dlge (gladilawy | ol (slagsyy Sl oy & pols Guins )d 1AM g dodo
ol 00 aid 1Dy (28 dinyd Luilwl gl b gioe

5 odlizal b et Ve > alai 4 abats ooy Oladnds 4l dalllae 3y90 dilaie il (Sagll SleMbl 4y JolS s yiwd can (B gy 9 dge
obs bl gl 058) wa Jldo 058 93 j5 glis)l wi bl Joido (6pS0jl0l opl .c8)S B o 350 (gdlate Jlo g0 (b ziw (il 0w
2 9 Siladummw iy (Artemisia absinthium) wsS disyd olS (gladdli ju 5l (61 paiges 2g) (B 0iSTasal) dlge 186 Lblis 058" 5 A gShl) 3lge
i 4 jaome (535 (315 glag,S 5l edlital b g oS sl Oyl b s oy 4 adld s 3 39 ge (il (2l plosl cilises )1,S5 d
Lad olelis d}L”IJ? ool oaims 1S5 g glio (GC- Mass) (o, (2uw

plie )3 1y oyl e Sl s cblis pid 59y & GenStatl2.l (ol lsslay jl odlitwl b (p<0.01) ke luglie ygejl a8l
5 dA930/R1.8) & ygome (oo VA 8uiSTasaly i lime (YL L o A+ las)l )0 a8 (gy0bas 0 Lis ddllas D)9 dlads 43 o )0 iuglie
A onliie H5a0lS 5 (8585 (oS yin 5 LIS slacglio palie j> (oilidl Cl s (B930/R0.16) anlis alads by dugldo

S ) Gl See &5 0ld pledon Ol 4 e ot il (oyme  dledis LS Gus Y 85 3 :5,54?@

b 4J9JLV dl.mc;&.}%b‘.n 8 Fawon &b oo 5> Jo.\ d\.moj » |)'93‘)3 yolis @\)W

5551923l Slgo 5l saCugilio ¢ o> (Priwciub din)d db il 15 MIS” gla0 g

Bujpt Jolse pogada g opl (S5 slapalll
Wilg e (e Slogin g (5)98 (S g2ed e
Lt BdSgis 560 (2eS diopd D)8 &y paste (gleewd
L (MEP) clawd Jsyi)l Jste sasiadly yomas 51 bisas oS
Sgbe Gide (MVA) eudlgis Sligllge 3k |
Goyb 3l (28 dioyd j3 39390 Slgid slasuwl (VFAYS)
S BB aS9ibgy St g (piexs 3l edd (3ide (gl ps
MVA s MEP jius 55,k 3l ooutil jiiwge (V) diws
S (VANDA) 3,5 o @y pgj Sy b Jgjgiam 5
P Sdplio slopme puwi & OB LB axdl Caol ol
B 09 dgdue b )b ol g 00 lals
o jrme ;503 Colld (Ralibl & ot (S5tmgn (sla e
5 Suii laias anle Ylasl ol cpl s 20,8 o
A0l (g (Sl pane 0SS5 (S 03lo )yt
eS| b oS oSl o 5l Sk 3] salss
Soliig Oladadd 4 181y 3 1) ene i85 (ROS)
2y ST Jlb (slatisS w5 LS anil aind o i
Jolge &y ewly )3 ol g S o il ilananST 5 doe
i 1y LaplannS| ol (g (slopme (Somelins]
liass ol b aaly 5 hdss 98 (A0) Ll
3 Spgps o Cusl wBpis pbul (aS ale)d olS
ol 3 B Dk pbol ae; cpl 0 (Sled S Clidss

FURT
L1 5 YU ol b oliiog U1 g5 LS e

rae oMo iy e son s g 03p Y 5]
9 Obl Joho (lapusille  (5)lbgne Sl g 039
don ) Jyesre jobds i ol S sl p LS
dgde Mg wil sladiun Y (55l glaclls ol
(S k) ol Glise gy 2l 0l
P V) cwl 038 g (ol ple g (55l wanio
sy G Artemisia annua olS sladiges sy (i
OB €5 iy jradyl o0le gy 2 lioyseelige dlse 55U
ol S )5 5 LS oole j) Lol oLl andl gl
Jade | sl cladiges 1> i jred)] odle lade dld s
Cadised  «Sid 59 doyd +/AY ke & oy /A
03,5 Ly LIl 6,8 B b b 488 L5 b coo
oend giie glacglie sl (M) Cud
Cdglio 09)5 (S5 ey Al Waadsl 56>
5 jlo 5 Copw gl g M) 5D &5 035 (BLS gl sl
Skl ot B e sslusl Jelse il 5> glod
gl cledplie g oS )l mbaS (V) WS e
ool Fae dlge) 4l 5 (BenSen 9 boyzdas)
O Jols Gyl 5l (LadeiggY 5 gl dagy 5 09,5
2l (o lapusle 3 Slos 5 olS g0y Cundy
slcdplie jlade (1) dpdye pbl Jasee Clyag
I By odg ol S g jl dopy S s > 4l


https://fa.wikipedia.org/wiki/%D8%A7%D9%85%D9%88%D8%A7%D8%AC_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D9%85%D9%88%D8%A7%D8%AC_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%A8%D8%B3%D8%A7%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D8%A8%D8%B3%D8%A7%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D8%AA%D9%88_%DB%8C%D9%88%D9%86%DB%8C
https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D8%AA%D9%88_%DB%8C%D9%88%D9%86%DB%8C
http://dx.doi.org/10.52547/jcb.14.41.129
http://jcb.sanru.ac.ir/article-1-1327-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.41.129 ]

sop)adlled sl ys o )lj)%w Olgs 0l pus dgene

WY (Artemisia absinthium) a5 aieyd olS )3 oyl polie y Jaiso (90l 58 5| Jols Cladnds o5 ks )

ey Sl b o)l skl ddlate
» +31°C U e o —14°C aely p» pxie &Vl
Sl SleMbl 4 oS o yiod Cas Aibe il
9y Olriads 4l dallas 3jg0 ddlaio g il
Tyl oo 3l eolaiwl b dlais B+ > aladi & alai
Victoreen 451B lon Chamber Survey Meter
Jw ¢ b (Fluke biomedical company, USA)
» JM».O d).;o)’b.jl Q;"I us)f )l).§ URTEw D yge koo
.)I}n d9l> blsu) axlllao J)y90 095 99 @ 4D &l&.})‘ R blg
(W) SR> Dy (B 9«»5‘9;.)‘) )]94: 286 blss 9 A 9»519;.)‘)
olS clbadliw alio Clhaore o olews Ol
5l ow (Artemisia absinthium) »eS" aiop o9 b
2 g0 bl dul Gleg Juad Blgl o badiges cusldy
xS ) S o b el gy 42 38 slaesL
S 818 sy S ol b g ezl il (jo0slS ol b
sbcdgle (GC- Mass) o) muwayb 4 oo
¥ Utau Sad glelis 5 gilels bl snias S
Lol o b oglsanl hey & yzusls olSiwd i el
dlone oo ()5 Sygody uill ke g 0ud gl Sl
& baiges jI e clp uilel gl anld )3
23,5 515 )k g clalie p3)lS5 ) Gluebl coa
0l )Dg) diged (J9 o) Ciygody dols Hlade lawgis oS
booad gyl sl uilel dele i b &)
awitds & pome (658 818 gileg,S oKiwd I ool
Slallis | Juobs @ls G 9 €55 Sygo o
pbul GenStat12.1l gyl idle 5 5l eslaiwl b ke

il s cos ahi Ve asly o b S )]
eyl o plaS j &S WAl sl (6l gl Caa wglite
s 9 A gSlgoly dahais D g 4S5 Jglae
13,5 Ol Sletuw ()l paiges canr B gSlg0l,
() Js)

3 dobs o bl andl Sladnds Sl adllas o

S 4l gbcdslio gyl jiw o p o, 5B

W g, 9 3lge
Sliwgy GLbl clela,l » clles cpl 0 ()b paige
Ol (o Jlod (yieghS o > &ly (3insS
38°2017.7"N  lilis  Cudge b jpdopSde
Candge & oo Sluslee 45 .15 plool 47°30'15.1"E
L’):»:A)Lf LS“’)‘}“’L" %"L"C)K" o Kiwd )‘ oslazwl b @le)»
Ol Oyge (PO 59l J)

P S pd S ddble GlalS o g cnl 05
ausly aneaSladly b il dexg jl olee Wl b
ity oS bl 665 oyl j) ol Sl Yane il
Slodos Olpsi 4 oo il o LB gla yil 4y Bgyme
(b yigs) Olypuss opl &S 38 0 Slbgnge (S5 b o
alyl e Wile e bl 1) 28 iz lacysn 4
A8k (o955 b (55 o] (8L Canl (oo o g
5 (sl Sliuss) (Kjgdsrge Clyess ©ygo 4 Sl o0
L (LS 050 dlge jiiw 3 pud) (lowdsn Sl b
e s Sl ol )l G5 L (sl slecdgbe
A dalgs Jede 1) Slpss g0 a4 aib olewd
Sy b dalaie 4uSTgs0ly dlge ol yias ans s Gll cus
Ol ales I Giliseo (b ol )l ol S5 gl &S
CuBge i I sy glayully b & e
oysde yiSB LS g 03 S polic 5 eli)) (bl
anl )0 5Sledly dlge 3939 3l Jols Lol slacas
L o2 599y 45 1y sgle 065 93 yolale cpds cdd oo (23U
&y 5l G Glwyy > amib 8 alie Cusdse
38922'56"N, ) wad bl edonSide by
ol 9 poshysl aSgye  ame a7 gl ogS (47°41'55"E
Slgs ladilowy 18l aS ped 058 5 (A) dlod L sl )3
VOr Jho o)l (pligi e b xS ge bl
ol a8 b peadlanl JolS jobay (15650l )58 L)


http://dx.doi.org/10.52547/jcb.14.41.129
http://jcb.sanru.ac.ir/article-1-1327-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.41.129 ]

WY

son)ladllgd sl ys o Alj)%w Oolygs 0l g dgexe

VN e /9 ojleds [omd o Jlo /i oly; olalS Mol doliingy

gy Wgas gl Js! os5

(5=3STgs01, Slge aBLB) (5o (5 =5

R= Radiation

(92251g331, olgs (51,10)

o3l 5o (oms 5 3590 Jelse
imis ) 5ee g glas )

00 (5,5 o3l Wl

(Artemisia absinthium) &S aieyd olS (sladdli o jl ol (s pSdiges bl Slasd aiis =) S5

(s 8 Sl bl s )3 () paiges bl (5595 53 5))
Figure 1. Schematic map of the sampling points of Artemisia absinthium
ghe sampling points were in the same condition in terms of lighting).
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Extended Abstract

Introduction and Obijective: In the present study, the effects of radiation from radioactive
waste in an obsolete uranium mine on the change in the quantity and quality of the metabolic
content in the essential oil of Artemisia absinthium were investigated.

Material and Methods: In order to have full access to the radiation exposure information of the
study areas, a point-to-point radon map was measured at 10 points with a radiometer for two
consecutive years. This measurement included points at the same level in two neighboring
mountains (the mountain had points that contained radioactive material A and the mountain had
points that did not contain radioactive material B). Sampling of Artemisia absinthium branches
was performed systematically in three different replications. The essential oil in the branches
was extracted by steam distillation methods, and the essential oil of metabolites was identified
using Gas chromatography equipped with a mass spectrometer (GC-Mass).

Results: Mean comparisons (P <0.01) with protected fisher by the statistical software
GenStat12.1 showed significant changes in the values of the metabolites in both study points. At
an altitude of 930 m with the highest radioactivity of 1.8 mSv (A930 / R1.8), in comparison
with the control point (B930 / R0.16), increasing changes in the levels of Gamma-terpinene,
Eucalyptol, Thujon, and Camphor were observed.

Conclusion: Prolonged exposure of perennial plants to environmental radiation has led to
biochemical changes that may be the result of the mutagenicity of radioactive elements in genes
involved in the biosynthetic pathways of secondary metabolites.

Keywords: Artemisia absinthium, Mass spectrometry, Radioactive elements, Secondary
metabolites, Tanshinone
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