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1 isobutyric acid isopropylester 788 0.14
2 hexanal 803 0.22
3 butanoic acid 1-methyl ester 839 0.05
3 isobutyric acid propylester 855 0.06
4 hexanol 875 1.51
5 hexyl 2-methyl butanoate 886 0.12
6 isopropyl isopentanoate 895 0.15
7 butyric acid iso butylester 915 0.66
8 a-thujene 929 0.07
9 o-pinene 939 0.2
10 propyl 2-methylbutyrate 943 0.12
11 butyl2-methyl propionate 949 1.97
12 butanoic acid 2-methyl propyl ester 952 0.31
13 camphene 957 0.04
14 sabinene 974 0.11
15 B-pinene 981 0.24
16 butanoic acid butyl ester 988 1.93
17 butyl 2-methyl butyrate 993 0.56
18 isovaleric acid isobutyl ester 996 0.27
19 octanal 1003 3.25
20 p-cymene 1029 2
21 butyl 2-methyl butanoate 1036 2.22
22 1-butyl isovalerate 1042 1.38
23 3-methyl butyl butanoate 1056 1
24 gamma-terpinene 1066 2.36
25 1-octanol 1077 1.29
26 propionic acid hexyl ester 1106 0.62
27 3-methyl-butyric acid 3-methyl-butyl ester 1111 0.28
28 2-butanoic acid , 3methyl -butyl ester 1131 0.21
29 1-hexyl isobutyrate 1152 5.77
30 acetic acid - decyl ester 1180 0.24
31 butanoic acid hexyl ester 1201 26.87
32 1-ethenyl hexyl butanoate 1210 2.44
33 [-ethyl hexyl acetate 1223 18.16
34 3-decen-1-o0l 1232 0.31
35 butyric acid 2-methyl hexyl ester 1245 6.05
36 hexyl-3methylbutanoate 1249 1.53
37 3-octen-1-o0l 1339 0.24
38 octyl 2-methyl propionate 1347 1.5
39 hexanoic acid hexyl ester 1356 0.24
40 ethenyl hexyl butanoate 1384 0.77
41 hexanoic acid heptyl ester 1391 8.91
42 octyl 2-methyl butanoate 1437 2.39
43 isovaleric acid octyl ester 1443 0.24
44 2-ethyl cyclohexanol 1453 0.33
45 hexanoic acid octyl ester 1587 0.59
Total 99.92




el Bl

30

BRI IR R
: o S

. ."."’”"’f"""’.".’”’"f’.""’.’t’””"’f’
SEEEEIIEIPEIEIEIIPIEEIIIIIIIIIELIIIIIIEIEISIIIS

24

le

time(h)

B

5855555555 5655556666666 64
e e e e e e e e e e

v = U] o L =
Lo (o] — —

(anssn 3 quoum)HSO

5= oyled ls ges

s

23 GSH clile g5, » (V0o 5 Yo mg/kg) slajs b 08 il

5L AS ol

CCH ;I

e

1400

@AH200
BEBHT

..... Seaaats

T

=]
[==]
(]
—

S e,

1000
200

=] =]
=] [=]
=) =+

(anssy a8 nmujoun) 1§«

A
FEERA A rErE

6

1

time(h)

b 59y p (Voo }Y~~mg/kg)‘5h}:l._|j;l§w.§h~l}|—" a;l.o...’::)b_,.a.i

N

b 58S ol 53 GST 35

CCHM 3

«J9! 095 (w33l Jlo ( 29518 LS wllad

1FA0 Gl 03 o ko dolio g



[~ ;;U&M,&u”

70
60
T 30 i |
& : aNc
= 40
g ac
g i aH100
= 30 e - S s
.. @mH200
R, e e 2
- e 5 bt BBHT
y 5 5y
T Y - = .
4 - : ﬂf 5y
™ _00 e
[+ B
10 % ; s
A é : /7 A
0
1 g 16 24
time(h)

CCM 31 56 a8 WT):MDAck,ad_g)ﬁ(\" 5 Y+» mg/kg) L;L&}AlgAJS/J.JLJ A=Y o bl s gl

1000
900
800
700
S 600 anc
i 500 ac
= % BH 100
ﬁ 400 f%/’ aH 200
300 % ABHT
.
200 %
Ny
100 %
7

0

4 8 time(thy 16
CCH 51 o6 suS ol 43 (FRAP) S SlaemST 5T cod b 5y » (Voo 5 Yoo mg/kg) slass b S uilul 31-¥ o led ls 50

YE 58 5l de HI00 055 53 IS bl 50 S Jl= FRAP s MDA cLle
«el YF 512 A 5l aw BHT 5 H200 (slaes S 55 5 csles Dol ez e 0L F 5 Y ojled glalasel S shiles

MDA CJM Gl Lo P<4/00) s B s & Yf 5 V% A 3l ) MDA CIM 23 P< 2 /00) (gls g
L, shs mamen (Folad J500) Conl ol Ladl s 53 (Cell Y 518 5 dw) CiltenS] 5T J6 55 Ol 5 (Cslas

J:wh}mmeOJHIOO cjﬁ)}ﬁ)bﬁg&b\ B A o> ‘.;d..,c JJ,Z,S oj; “ CMM\; CAMA JJ&S LSLAe)J,f



egeilol bl S ——

d)ﬂ LQLA)\AJM BE) S )}Ja.ll.a.h RGO PSS WY K uL;u 7 9 ol ﬂ JJZS a}; A= (f D)LQ.«:’ )‘3‘9«0-.’) FRAP d‘ﬂﬁ
slao, ;s ALT 5 AST 6um-j Cled o gd e o dalin S o g BHT 0S| 5T aS (P< +/40) el
Conlaily ol g Il Cie J xS laey S
SHI00 o5 8 53 53 IS Sl b e, Sl (P<+/+0) SAS sl sl S5k m sl g5 2 A Sl ST
2B LS spie AST 5 ALT lagsl oJls s ol S Sl (S il il s sk 4
3503 Siles BHT 51kl olas| 51 O eslod (slaslspei s LT el o5 s (6,81l Loy
600 .
500
400
— anNc
S 300 ac
= gH100
Z 200 @H 200
@EHT
100
0

time (h)

300 - |
250
200 A anc
—_ ac
- 150 - th
5 ss BH 100
— >
H e
= 100 BH 200
: 43 BBHT
i3
50 A $4¢
- b
13
0 A
4 8 16 24
time (h)

CCH I 36 guS el ;3 ALT ‘.J_;T G0 2 (Vv s Yoomglkg) lass b L8 Lilul 31-F o lad Sl ged

«J9! 095 (w33l Jlo ( 29518 LS wllad
1FA0 Gl 03 o ko dolio g



O 53 el opl e 58, VL oS W p5 e LT sledly
CE.N)JL;?\J:?L?MAS.MS@@U‘)&,\TSWY
(7 oyl J15503) ALT 5 (0 ol 5l 503) AST (slags 5
2 apbe edalie e ol Sedx b«
plxil YAy Jlo s OLes 5 ol sdlpl &S (glasdllas
2k S LCCH Lles 4 oS sl ise 5o (sl
© IS 08 4 Cud liles S dls O O35 0SS
AST, ) AS Laxls L;uwﬂ Sl s e b
GAS el oS Wlazils Ll oo Jo 5 (ALP 5 ALT
SalS il (s adlee Y] aS e b
Chle 5 ] Osenldens! s Ol 5 G 5 4 (Gols sae
Llos S 318 L SR ASS oo sae 51 30 0556 S
A G 3 [YAT 5l Sl SLE Lo il L &S
Slio 0353 Gy S A5 b L adles ol 2l
S Sk a AS e sbml GAS Coegens (p SLIS1S
s MDA (1S glawsl mola 53 gxs BB 218
chle 5 (GST) glasi sl mpl s s tals
DT s e 55 als 05,5 4 Cud 1y 05568

Usm comb plio 8L & Cpios sadlend |
b GAS ol 35 gl (bt Lol i o S
S| T SLS 5l Sl 4 s elalisia e 3150 )
Ol ST il 3 51 Cmilen Ol 5o a7 a3 0ALS 5 3 50
53 AS Sl Clalee 4 538 plaST el o s 055 S 5L L
LIY-YY] b o oS 615 51 30 el

oo w51 g QLS gp e 51 (SG Olpm S
bl IS oS s e e S Sl
—ehe e sl S sl s R s S
Ol lidoss s (7] 3,8 o Ul 3 eslizal 5550 sl
Ao 5 a8 Ao Sl Gl oSl il &S s s
ol Gl obas (raman Y] ik 2se L3 Al
Gl S bl V] el i s Sl glls olS
shls &8 ey L;\,\:..,.Slu:ﬂ Coolr by IS il

IFOT Ail o 55 Sosm 55 Ao il

Q‘)&M}&L’.&})

Looslae o Col oals Ol L oty Olids mls
A e pls QLS el s 4 il
AseS 6 Sk plad slse VU 55w AS 3L
5l G sl 3 [YF=Y£] aS Jlesl | 355 guS Claslone
w Sl S S e bl 1 s G
33U S Com e Sl S 3 Gless iy S g
ot GlauSh s Sl Ly, Lo Sk s
505 5 el Gl Sile 5 SISt ol s s
L e AR LT glae, il
@ 0 ol s oy Shde p S SIS (IS b 4
bog ASTGlegssSe s 5 odkd )l aSs 2
e JS 55 Jola ST sladSCsly o Paso £35S S
o 4 oS (00cCl3) ey ISt ST, 5 (CCI3)
a5 s dIGsl, ol [YV] Kb oo 05 slie Aizen
s S 5 Sk OsemlbenS1y Sl ol lis o,
Ol ol adlllas 3 oS [YA] 3550 JlansS] a1 5bs
s A3 SolaSI B Jbs s i O gl dnS|
Solssme SRl e J a8 o5 8 4 (S A ST
(ol esdhe (Y 5V ojled lajlsgel) cl o3 S g
Sl L ol sl U s (535 ST Sl
il 6 e Das0 s JB 055648 il
3o Ay @2 L e Bl I 05048 el
0 GST a3k b iy 5 bl 23l
4 ! b ppens el 156 s 3250 3 Olgie
Sask ol o> [YA] syls B e 3lse w33 3 GSH
s 5 () oyl Sl sed) GSH Ol gabo>dle LB oi5
Loanslie 5o cute J 28 05 5 50 (F osled Slasei) GST
Cman Al S ol ains 0L e J S 05 S
sk 4 (AST 5 ALT) e il s gl b S slag sl
L o M5 pame e 4 gAS Gadshe b s Jsens
chs A Gladshe spdp ool lrs US S b

caw s VW x5 oesls I G el



il Bl 31

ol ul s (V el Jsdr) (Asys A/AY) hexanoate
o5 sl ol il 53 S48 5l 5l Yz o 315 55
SY i 5 sl ST el 3 b 5 OOl L s
bl 1S 5T e bopl oDl .S il L
sdos SLS 5 g5 [TA] Conl ol ol Gladlas 55 LS
adlas cpl 3 oslinad 3550 Slol I8 Llal s gl o
s el sl a8 plowl Sl il b glie
SSWIT (3 8 plnil Yoo¥ Jl s oS ags 55 ol
Dgs S Wl by isise 5 S SHWT s 2l
] as plets Sl 8 olel Lol GlsS 5 Olyas
15 03 Kl iy Sl L b gl ol ol e
SIS o el gl sl s o (S5 Jelse 5l G0
(s 555 Jame Jolye (bl Jelse 5 Sb= )
—EYT 3l e Ll E il fead ol b el
(ol DS 5 L eolS 5l Aol bl glasdllas 55 [¥4
ol |y Jsd LB sldlas Sihexyle butyrate s s ool
SLS 5 el oVl IS b a4 [VF] cl esls
3 oo Sl Slnl IS (S5 ool 5 oled
S5 SIS sk 4 [FF] ol il e
ool glad SLSS ps b et LU oL
S YO e s Bes 5 selbleias g
DU Gl S Sl (SasS (SsiedS s (Se i
hexyl «©octyl acetate Lol ls 541,y b opl 5 X058
[¥0] ax.ils by, hexyle hexanoate , butyrate
$osesl e Sl S S| ST el b iamas
[¥8-¥A] o’ o, s LP 5 DPPH 5 el
(S S 4o

(H. persicum) |10 ulal Js8 G Sl i a4 a5 b
GSH, ) sslasl il 53 Jos glaasls 55
5 AST) (suS sbaee 5T culss 5 (GST 5 MDA, FRAP
o ge Sl kel s 4 uilul &S 5 S 5 Ol (ALT
s 3l Ul 3 A8 Sl I 1l IS
bbbyl s Yol 3 opl o ol adls oo Sy ISt s

«J810395 a3 L Jlo ( 29510 LS dolidad
1FA0 Gl 03 o ko dolio g

5 SUSL sl caols YV Y Jl s 0K 5 )5
bl SLS5 e G s S Sl Gles] T
I¥P] o3 S 0k

Sl Gaup oS A jasie ol addlas 3 cpioeen
sl bl sl H200 5 HI00 55 55 8 s LIS
GSH MDA t=3lauS| 5T 5 1S o il 55 Js
Slalssed) a8 sy Jle i - o |, FRAP 5 GST
Sl o IS Sl b gl i sl (F2) ol
M oose o ALT 5 AST @lan 51 o e il
ool 3G 50 eled Elalised) Sl sld gr g
GBS bl b Sl sl 805 S (6 Sams Ol e
b a5 sk Jles| ST 015 Ghll 4 e
53 Ll O gl STy Ol JmalS 5 AS 055L 8 53
555 CCl4 L a5

GSH oy s55 A6 osdle IS bl (3 b
Sl ssdie s GST sl el il &
53 SRl Gb Sl s il SIS s Ylans
Glasdlae 53 a5 e Jlesl 4S5 5ICCH Jli glacd b
03 &S a3 5 55,50 31 Ginkgo biloba olas 3,5
5038 SolsssE S SIS G 5l W ol
5 b OpltenSTy LB 5 b 51 358 oS il
addlas bl L oS V] Sl 0l sbml (5uS éuﬁﬂ
S gy 3 [V 0L Kes 5 Akram )l Cglive ol
S GAS Cansae 53 ol GUS Chibls B 4
anlllas cnl 3 dasls p plmo Glafige 03 S L SIS
oolae ol jlod Gla fise o )3 GAS 6L’°¢i}j s
B N e L I IE IRV TRPRY
G 3 Sy oS ISl s ojlas oS AE U s
S LT sl (Saslr 5 Sens| ST el
Ll (LS55 5 Ladd s da ) cslist s
[ 2l o gAS ol Claslows oJlad

doaie 0L ) S bl et i T s
(A ;5 YZ/AY) hexyl butyrate O ol LS5«

heptyl 5 (aws,s VAVP)  2-ethylhexyl acetate



Al e

Q‘)&M}&L’.ﬁ})

oS pl s ssmse Jé LS S QI.L_WSIJGT S

1. Klaassen C and Watkins J. Toxic responses of
the liver, In: Casaret & Doull's (editor) Essential

oftoxicology. 6th ed. New York: McGraw-Hill;
2001, pp: 471 - 91.

2. Columbano GM, Coni P and Curto M.
Induction of two different models of cell death,
Apoptosis and necrosis in rat liver after a single
dose of thioacetamide. Am. J. Pathol. 1991; 139:
1099 - 109.

3. Recknagel RO, Glende EA, Jr. Dolak JA and
Waller RL. Mechanisms of carbon tetrachloride
toxicity. Pharmacol. Therapeut. 1989; 43: 139 - 54.

4. Mochizuki M, Shimizu S, Urasoko Y, Umeshita
K, Kamata T, Kitazawa T and et al. Carbon
tetrachlorideinduced hepatotoxicity in pregnant
and lactating rats. J. Toxicol. Sci. 2009; 34 (2): 175
- 81.

5. Rood A, McGavran P, Aanenson J and Till J.

Stochastic estimates of exposure and cancer risk from
carbon tetrachloride released to the air from the rocky
flats plant. Risk Anal. 2001; 21 (4): 675-95.

6. Terohid SF, Mirazi M and Sarihi A. Study of
Hepatoprotective Effect of ~Malva neglecta L.
Hydroethanolic Leaf Extract in Male Rat Induced
with Carbon Tetrachloride. JCT. 2015; 6 (1): 31 - 42.

7. Eidi A, Olamafar S, Zarin ghalam J, Rezazadeh S
and Eidi M. Protective effect of Walnut (Juglans regia
L.) extract against' CCl4—induced hepatotoxicity in
rats. Pejouhesh 2011; 35 (2): 87 -92.

8. Rafiee F, Heidari R, Ashraf H and Rafiee P.
Protective Effect of Berberis integerrima Fruit
Carbon-Tetrachloride  Induced
Hepatotoxicity in Rats, Journal of Fasa University
of Medical Sciences 2013;1(3): 179 - 187.

9. Thomas C and Aust S. Free radicals and
environmental toxins Annals of Emergency
Medicine 1986; 15 (9): 1075 - 83.

Extract on

&l
10. Adibfard E, Mirzaei A and Pourelmi T.
Evaluation of Hepatoprotective Effects of

Hydroalcoholic Extract of Green Pepper and
Parsley on the Toxicity Induced by Carbon
Tetrachloride in Rats. YUMSJ 1392; 18 (11): 918-
932.

11. Sadeghi H, Gheitasi E, Mazrohgi N and
Sabzali S. The evaluation of the hepatoprotective
effects of on th toxicity induced by tetrachloride
carbon in the mouse. JSSKUMS 1386; 9 (1): 38 - 43.
12. Parsa A. Flora de Iran 8: index des noms
vernacularies locuax-latins. Tehran Publication de
universite de Tehran, 1943, p: 105.

13. Mirhosseini M, Barzegari FF. Effect of Persian
(Heracleum  persicum) on the
morphological changes in mice testes and the level
of hormone testosterone. Razi Medical Sciences J.
2012; 19 (99): 18-24.

14. Hajhashemi V, Sajjadi SE and Heshmati M.
Anti-inflammatory and analgesic properties of

hogweed

Heracleum  persicum  essential  oil  and
hydroalcoholic extract in animal models. J.
Ethnopharmacol. 2009; 124: 475 - 80.

15. Souri E, Farsam H, Sarkheil P and Ebadi F.
Antioxidant activity of some furanocoumarins
isolated from Heracleum persicum.
Pharmaceutical Biol. 2004; 6: 396 - 99.

16. Sayyah M, Moaied S and Kamalinejad M.
Anticonvulsant activity of Heracleum persicum
seed. J. Ethnopharmacol. 2005; 98: 209 - 211.

17. Nazemi A. Hashemi M, Khatami Nejad M.R,
Poorshamsian K. Consideration of antibacterial
activity of Heracleum Persicum extracts, Medical
Sciences Journal of Islamic Azad University 2005;
15 (2): 91-94.

18. Adams RP. Identification of Essential Oil
Components by Gas Chromato- graphy/Mass

W



il Bl 31

Spectroscopy. Allured Publishing Co. Carol
Stream, USA, 1995.

19. Buege JA and Aust SD. Microsomal lipid
peroxidation. Methods Enzymol. 1978; 52: 302 -
310.

20. Seldak J and Lindsay RH. Estimation of total,
protein- bond and non protein sulfhydryl groups in
tissue with Ell- man's reagent. Anal. Biochem.
1968; 25: 192 - 205.

21. Habig WH, Pabst MJ and Jakoby WB.
Glutathione S-transferases: the first enzymatic step
in mercapturic acid formation. J. Biol. Chem.
1974; 25: 7130 - 39.

22. Benzie IFF and Strain JJ. Ferric reducing
ability of plasma (FRAP) as a measure of
antioxidant power: The FRAP assay. Anal.
Biochem. 1996; 239: 70 - 6.

23. Attaran HR, Dini S, Fatemi F, Hesaraki S,
Parhizkarie M and Dadkhaha A. Hepatoprotective
Satureja  Rechingeri
Essential Oils against Oxidative Injuries Induced
by Acetaminophen in Wistar Rats. Int. J. Rev. Life
Sci. 2015; (5): 204 - 10.

24. Dadkhah A, Fatemi F, Eslami Farsani M,
Roshanaei K, Alipour M and Aligolzadeh H.
Hepatoprotective Effects of Iranian’ Hypericum

Evaluation of Iranian

scabrum Essential Oils Against Oxidative Stress
Induced by Acetaminophen in Rats. Braz. Arch.
Biol. Technol. 2014a; 57 (3): 340 - 8.

25. Dadkhah A, Fatemi F, Malayeri M, Jahanbani
A, Batebi F and Ghorbanpour Z. The Chemo-
preventive Effect of “Nigella sativa on 1,2-
dimethylhydrazine-induced Colon Tumor. Indian
Journal of Pharmaceutical Education and Res.
2014c; 48 (1): 39 - 48.

26. Dadkhah A, Fatemi F, Ababzadeh S,
Roshanaei K, Alipour M and Sadegh Tabrizi B.
Potential preventive role of Iranian Achillea
wilhelmsii  C.  Koch
acetaminopheninduced hepatotoxicity. Botanical
Studies 2014b; 55: 37.

essential  oils in

«J810395 a3 L Jlo ( 29510 LS dolidad
1FA0 Gl 03 o ko dolio g

]
27. Clawson GA. Mechanism of
carbontetrachloride hepatotoxicity. Pathol.

Immunopathol. Res. 1989; 8: 104 - 12.

28. Bose O, Gupta M, Mazumder U.K, Kumar RS,
Sivakumar H and Kumar R.S. Hepatoprotective
and Antioxidant Effects of Eupatorium ayapana
against Tetrachloride
Hepatotoxicity in Rats. Iranian J. Pharmacology &
Therapeutics 2007; 6 (1): 27 - 33.

29. Henderson CJ, Wolf CR, Kitteringham N,
Powell H, Otto D and Park BK. Increased
resistance to acetaminophen hepatotoxicity in mice
lacking glutathione S-transferase Pi. Proc. Natl.
Acad. Sci. U.S.A. 2007;97: 12741 - 5.

30. Abolhasannezhad . M, Sharifzadeh G,
Ghasemzadeh R and Zarban A. Assessment of

Carbon nduced

antioxidant properties-of berberis vulgarris syrup
and their protective effects on hepatic damages
induced by CCI4 in the rat. J. Birjand University of
Medical Sci. 2014; 21 (3): 283 - 91.

31. Hua J, Qiu de K, Li JQ and Li EL. Chen of
carbon tetrachloride-induced liverinjury. J.
Gastroenterol. Hepatol. 2003; 22: 862 - 69.

32. Sheweita SA, Abd ElGabar M and Bastawy M.
Carbon tetrachloride-induced changes in the
activity of phase II drug-metabolizing enzyme in
the liver of male rats: role of antioxidants. Toxicol.
2001; 165: 217 - 24.

33.Lee CP, Shih PH, Hsu CL and Yen GC.
Hepatoprotection of tea seed oil (Camellia oleifera
Abel.) against CCl4-induced oxidative damage in
rats. Food Chem. Toxicol. 2007; b45: 888 - 95.

34. Scheffer JJ, Hiltunen R, Aynehchi Y, von
Schantz M and Svendsen AB. Composition of
Essential Oil of Heracleum persicum Fruits. Planta
Med. 1984; 50: 56 - 60.

35. Firuzi O, Asadollahi M, Gholami M, Javidnia
K. Composition and biological activities of
essential oils from four Heracleum species. Food
Chem. 2010; 122: 117 - 22.

36. Torbati MA, Nazemiyeh H, Lotfipour F,



Nemati M, Asnaashari S and Fathiazad F.
Chemical composition and in vitro antioxidant and
activity of Heracleum
transcaucasicum and Heracleum anisactis roots
essential oil, Biolmpacts 2014; 4 (2): 69 - 74.

37. Suresh R and Naik VS. Antioxidant and
effects of Ginkgo biloba
phytosomes in carbon tetrachloride-induced liver
injury in rodents, Liver international 2007; 3: 393 -
99.

38. Coruh N, Sagdicoglu Celep AG and Ozgokce
F. Antioxidant properties of Prangos ferulacea (L.)
Lindle., Charophyllum macropodum Boiss. and
Heracleum persicum Desf. from Apiacea family
used as food in Eastern Anatolia and their

antibacterial

hepatoprotective

inhibitpry effects on glutathione-S-transferase.
Food Chem. 2007; 100: 1237 - 42.

39. Sefidkon F, Dabiri M and Mohammad N.
Analysis of the Oil of Heracleum persicum L.
(Seeds and Stems). Journal of Essenial oil
Research 2004;16: 296 - 8.

40. Mohajeri D, Dustar Y, Rezaei A and Mesgari
A. Hepatoprotective effect of Saffron ethanolic
extract induced with Rifampin in comparision with
silimarin in rat. Zahedan Journal of Research in
Medical Sciences 2010; 12 (5):53 -'59.

41. Reichert S, Wust M, Beck T and Masandl A.
Stereoisomeric flavor conpounds LXXXI: dill
ether and its cis-Stereoisomers: ‘synthesis and
enantioselective . analysis. J. High  Resol.
Chromatogr. 1998; 21(3): 185 - 9.

42. Aleksovski S, “Sovova H, Poposka FA,
Kulevanova S and Ristic M. Comparison of

Q‘)&M}&L’.ﬁ})

essential oils obtained from Mentha piperita
L.using supercritical carbondioxide extraction and
hydro distillation, Acta Pharmaceutica 1999; 49
(1):51-57.

43. Sefidkon F, Rahimi-Bidgoly A. Quantitative
and qualitative variation of essential oil of thymus
kotschyanus by different methods of distillation
and stage of plant growth. J. Iranian Medicinal
and Aromatic Plants Res. 2007; 15: 1 - 22.

44. Rezayan A and Ehsani A. Evaluation of the
Chemical Compounds and Antibacterial Properties of
the Aerial Parts of Persian Heracleum Persicum
Essence, J. Babol Univ. Med. Sci. 2015 (6); 26 - 32.
45. Ebadollahi A, Zavieh EA; Nazifi A, Sendi JJ,
Farjaminezhad M, Samadzadeh A and Tajmiri P.
Chemical composition and bio-pesticidal values of
essential oil isolated from the seed of Heracleum
persicum Desf. ex Fischer (Apiaceae), Spanish
Journal of Agricultural Research 2014; 12 (4):
1166 - 74.

46. Coruh N, Sagdicoglu CAG and Ozgokce F.
Antioxidant properties of Prangos frulacea (L.),
Chaerophyllum  macropodum  Boiss.  And
Heracleum persicum Desf. From Apiaceae family
usedas food in Eastern Anatolia and their
inhibitory effects on glutathione-S-transferase.
Food Chem. 2007; 100: 1237 - 42.

47. Mozaffarian VA (1996). Dictionary of Iranian
plant names. Farhang Moasser. Tehran, 1996, pp:
271 -72.

48. Zargari A. Medicinal plants. Tehran Univ.
Press, 1998, p: 619.



