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Abstract:

Calendula is a member of the Asteraceae family and has a wide spread
throughout Europe and Asia. This genus has over 11 plant species, and
it’s well known for its medical properties like anti-inflammatory effects
and treatment of skin disorders. It is important to study the chemical
composition of the essential oil of the types of the marigold plant that
grows in Syria to verify the validity of its popular use and to distinguish
the chemical groups present in the plant parts due to the absence of
studies on the types of the marigold plant. Through qualitative detection
of chemical groups in flowers, aerial parts and roots was discovered the
presence of saponins, flavonoids, tanins and coumarins in C.officinalis
and C.arvensis, while antraguinones and cardenolides were absent. The
essential oil obtained by hydro-distillation from flowers and aerial
parts of C. arvensis and C. officinalis was analysed by GC-MS and the
most abundant compounds within the essential oil of C.arvensis flowers
were Viridiflorol, delta-Cadinene and Gamma Muurolene with a
percentage of 22.9%, 14.8% and 15.4% respectively, while the essential
oil of C.officinalis flowers was rich in alpha-Cadinol and delta-cadinene
with a percentage of 25.70% and 25.72% respectively for the orange
flowers and 31.4% and 19.0% respectively for the yellow flowers and
the areal parts were rich in delta-cadinene for C. arvensis species and
C. officinalis respectively.

Key words: Calendula Officinalis, Calendula Arvensis, Essential Oil,
Chemical Composition, Secondary Metabolites.
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@Y clbe s s ) o) cAndal el eSilal) led
oy (A Al laeSlell dgay S5 dmaye Al
O3y

sle C. officinalis Jla)l slgial Je claajall jat —
oan s o Al Auhall oda Kgiy Gl
Ghs dawill Elay) culS )y Lie ARl el
Duke, 1992; Muley, Khadabadi, & )lad sl
.(Banarase, 2009,3

L€l Y] e cuslall 25l el e gl siag ol -
Mg 2aalS) el ke il paen Al Tyl

lghalay plal) gl Juaniud (3

et ial O ghe cwy Cofficinalis sl e
Dl ) e deasieall cujll oIS iy umad Jile
) Os) S8 C. arvensis i slaiy Lads ¢ Mill Sl
oS slasl cuy o8l Wl Coofficinalis gsil Ll 4yl
BRly e dphe dafly gl maes s LAl hial
VA s b ghad) Cujll dus IS dalass e oS
og i (e Ao @lligd poanll ALE e

eladoigidlall Bya) e RdSH CDe W Al (glaty Lad —
Al assisagl) eIy Hgulim gnliy el il
Jelis b @l of ddaadle pa bl Aalal) HLaY) aes
OIS SISy bbbl GhsY Aaill Daal IS dlsigl (gulis
C.arvensis (3hsY Gualls st 29 ae Dl
e Jadd Lylad lagud delss oIS Lay Coofficinalis sias

Lol cpe sl layy)
Sih gDl (S 5 cValadl gsis de (e oy
phes Cus a4y Galdll Laaid) s dedY) b Ll
palstia) iejs lls dudgiinal) Lglllae b s gidlal
saile  jiagilh 400-300 (v oY) cduniill (Bsd AaiD
Uiigaliandl Geguna & (igsSN) Jlsdl
Jadd sxilall  jegilh 280-240 (w 4xllly  group
<lxS .benzoyl group digiull dcsesa & 39S
Bs A dilal) b cValadl galeai) aia il of oo
Lojall 3 jea¥) ZLEY) slap e cadsdal dgd
A daall 4 BuSo)ngll Glegans aae byl e 4G
Claggddll o s e mams .(Feng, W. 2017)

cinnamoyl

Glesane (o 23 (giad B cblall Ghyl 8 oeasasal
A Gl b JaSs )

(Ghsl ) ehal B S Rl &b gl -
Glaigigddy Jeud Cilaae agag C. officinalis «lu
Gl pgic S Sladd ml ae Gl 18y Cilisiglog
Al Naqgash & Hasan, 2020,4; Bissa & Bohra, )daiss

2011,52; Deuschle et al., 2015,697; Verma, Raina,
.(Agarwal, & Kour, 2018,3

C. officinalis x« C. arvensis s el ¢l i
Sl b clingludl ol eDleyy Disha duhs & S5
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g Ghsls L)l e U el cuill @L&e  C.officinalis OsuN) g4 Gbusls Ll @lal) <l (a
«Retention time (el ey e Coofficinalis <) 25 C. officinalis Gl ) (B lSHall e &l
DS (g e3S IS0 sl dsally el Gl L) Cu) (gl Lty coybadl il o %99.9 (i
BlaYl whe @) I aldl) dheglag &l (5664) il o %100 Jids Sy 26 e clall Ll
il B ssasal)l Ll GlSall Sleadl) UKl 50 24 e ginli chaall L) cuy W gl

(3) dsaall Gans el il lige (e %100 Siazg

alaiul C. officinalis ¢ @by 3l sls LGy ehaal) SR (e Jaanioal) Gl cujl Al G 2(3) Jgand
.GC-MS sl cildae cRilSs Aasipall dojlad) L) gilag 1)

RT % in C. % in C. % in C _ -
PK " officinalis officinalis officinallis Library/ID Classification
. Orange Yellow Leaves Sl Sl Gl
oY) flower flower
1 10.8206 0.3596 - - p-Tolylaldehyde Benzaldehydes
2 15.1585 0.3592 - - 4-Terpineol Terpenes
3 | 158238 0.406 : - alpha Terpineol Cyclohexane
Monoterpenes
4 23.4542 0.8109 0.6124 0.5721 alpha.-Copaene Sesquiterpenes
5 | 24.7306 : : 0.3856 ISOCARYOPHYLLEN Polycyclic
Sesquiterpene
6 25 9397 05518 04021 trans-Caryophyllene or beta.- Polycycllc
Caryophyllene Sesquiterpenes
alpha.-Humulene or alpha.- Monocyclic
! 26.6042 1.1535 0.75 0.7004 Caryophyllene Sesquiterpenes
27.0522 0.9572 0.5624 4(15),5-Muuroladiene -
27.6768 4.5597 3.4063 2.7627 GAMMA-MUUROLENE Sesquiterpenes
10 27 962 ) ) 0.3365 beta.-Eudesmene or .beta.- Polycyclic
Selinene Sesquiterpenes
11 | 281452 2.1007 1.0834 - BETA. IONONE Carotenoids
Norisoprenoids
12 28.2879 - - 0.8648 Ledene or Viridiflorene Sesquiterpene
13 28.3692 2.1356 1.193 - Gamma- Muurolene Sesquiterpene
14 28.634 4.7328 5.0074 4.9982 .alpha.-Muurolene Sesquiterpene
15 29.1907 7.1815 7.1292 6.902 .gamma.-Cadinene Sesquiterpenes
16 29.6523 25.7263 19.0401 19.4985 (-)-delta-CADINENE Sesquiterpene
17 29.9034 0.3693 - - 1,4-Cadinadiene -
18 30.0324 1.2498 - - Muurolene Sesquiterpene
19 30.1005 - 1.2405 1.2261 Alpha-Cadinene Sesquiterpene
20 30.277 - 0.6197 0.6428 Cadala-1(10),3,8-triene -
1-Naphthol, 1,2,3,4-tetrahydro-
21 30.7997 - - 0.5167 4,5.7-trimethyl -
29 309151 ) 07226 . Naphthalene,_ 1,2-dihydro-1,1,6- Polycyclic Aromatic
trimethyl- Hydrocarbons
23 31.0848 - - 0.3437 lo-epi-1,8-Oxidocadin-4-ene -
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https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%221%2C4-Cadinadiene%22%5bCompleteSynonym%5d%20AND%20519298%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%221%2C4-Cadinadiene%22%5bCompleteSynonym%5d%20AND%20519298%5bStandardizedCID%5d
https://pubchem.ncbi.nlm.nih.gov/compound/12306048
https://pubchem.ncbi.nlm.nih.gov/compound/12306048

el .20 alall cosgiall b lagls Adlsel) aluddU (glaal) il ity A8lasS Ay
24 31.8993 3.1942 1.8455 2.3007 Viridiflorol or Globulol Sesquiterpenes
25 32.2049 - 0.4545 - (+)-Aromadendrene Sesquiterpenes
26 32.3338 0.3579 0.3962 0.5181 oplopenone or.beta.-oplopenone -
27 32.5442 0.3583 1.8618 0.4965 Cubenol Terpenes
28 | 329651 0.9904 . 1.123 ALFA-CEDRENE o olyeyelic
esquiterpenes
29 33.6304 13.871 - 19.7363 Tau muurolol or delta.-Cadinol tertiary alcohol
30 33.7595 - 18.0598 - tau.-Cadinol Sesquiterpenes
31 34.1871 25.7094 31.4946 33.334 alpha.-Cadinol -
32 34.5131 - - 1.0779 9-methoxycalamenene -
33 349 05147 14-Norcad|n-5-§n-4-one isomer )
34 35.667 0.4838 - - Alloaromadendrene Sesquiterpenes
1-(3,3-Dimethyl-1-yl)-2,2-
35 37.9413 0.3837 0.8144 0.3755 dimethylcyclopropene-3- -
carboxylic acid
36 38.1652 0.4086 0.5263 0.3563 Hexahydrofarnesyl acetone C-18 terpene
37 38.8577 0.7005 0.9711 - Nonadecane Alkane
Cycloheptane, 4-methylene-1-
38 39.8082 - 0.8465 - methyl-2-(2-methyl-1-propen- -
1-yl)-1-vinyl-
39 40.8875 0.8883 0.9603 - Heneicosane Alkane
2.5e+07 4
alpha.-Cadinol
delta-CADINENE 34182
2e+07 <
29551
15607 delta.-Cadinol
.gamma.-Cadinene
33612
16407 A
20,567
21617
5000000 —
3.947 LI - Asis
o ap 2_GFCU oo 10T o @ “! El\ | 34539 ;%Eﬁ%;
Mime.—» w0 w0 . ®w

.GC-MS alasiuly C. officicnalis <531 @hsh paldd) (gl cuill ald silag S :(4)JSal
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el .20 alall cosgiall b lagls Adlsel) aluddU (glaal) il ity A8lasS Ay

alpha.-Cadinol

3e+07
delta-CADINENE
256407 Ul
Anm [

0 tau.-Cadinol
1.5e+07 RBH/

1e+07
65000000
Time-> 25.00 30.00 35.00 40,00

.GC-MS alasiul C.officinalis ¢sud) clal shaall Juiih galddl @hal) sl alésilag S :(5)Jid

258407 -
delta-CADINFNF | alpha.-Cadinol

28407 154 UIB
156407
delta.-Cadinol
Tesll7 3352
5
ROOO0D 275;2%123 999 W5 g
23452 25241 bl '05 5

e T 88 . e 33%%5 ad b

| T T T T T T T ‘ T
Tirne--> 10.00 0.0 2000

.GC-MS alasiuls C.officinalis ¢gd) clal L0 YL galdd) (glaadl cuill alé silag < :(6) ISl

'\T/' '\Y/ H.T/

TN T - /‘;\ /*\.\\//

| ( ‘/ \( N 2 N
L \// L P A ‘ "H

Ny

H,OA\ \“\.I - \//

tau- muurolol or alpha.-Cadinol amma.-Cadinene i B, i
delta.-Cadinol : 9 : delta.-Cadinene tau.-Cadinol

https://pubchem.ncbi.nim.nih.gov/  :Pubchem d:ibesll foall s jrae *

R pe gl Aslill gl B ASHA GLGal cuill due 8 phalad aShe dsay didaill il el
G O Alae (4) Joaal) B iy clsSll ol s i€ Laty (JswalS Wy cpnol€ U L Sl (gl
C. 0l g5l Aol cluhdll ae dSpad LSl (phall culll 4 Aflsel clal) due 8 Al LSl

.officinalis cJsualS bl Jeual& Wl ¢l il
e US B JalS s GalS bl Gy BgE Bl ae Auball o3 b (oyhaal) il et mil A3lae (s
Gluball A agausi ae &jlie Laball o388 SVl GhY) (e dae dllia G k) o Gilg Ll @a) Gl
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el .o alall

ceggiad) b lils ddlegll LU (laall cull Jilas blas dady

JowdS Wl g8 ¥y DY) G i e
he cluhall AL ae A5l SV Al elly oIS 535
Brelue Sl bl Joasicdl Cull b 4
e S OIS A Imane Ourabia dwhy (b Caigs Sual

Auhall sda 8 dia

(Petrovi¢, Lepojevi¢, Sovilj, Adamovi¢, &

18 8 Sl il Lele daws cilS SIS 63 piiall Aalud)
Ly b W e A3lie SV 3lsY) e S
(Ak et al., 2021,4) 5 (Ourabia et al., 2019,98)Imane
e plae a1 Auhall sda 5l sasasall Lol culS Lay

Ay

o Lead Jasdls . Lidija Petrovi¢Tesevi¢, 2010,145)

Al il Ll Aupal ou C. officinalis s g5 shal @bl cuill ACaaal) clig€al) Gy cuud 4d)\ia :(4) Jgaall

%oyl Aushal) Zusl
Galdl dud Laldl 4y Lidija &aldl du)y
Gunes Ak Imane Ourabia Petrovi¢ Al
Ak et al., )4y Ourabia et al., ) D) Petrovié et )\¢Dlas T
(2021 (2019 (al., 2010
Konya (Bosna- o Serbia and . )
Hersek) Algeria-Birtouta Montenegro Damascus Ayl \<a
- A
HD MAHD Hydro steam distillation Hydro-distillation w
distillation oedany]
GC'ﬁS'F'D GC-FID GCIMS GCIMS sl iy
Orange Yellow
CSall ad
17 4 2 8.6 7.1815 7.1292 ga”.‘ma-'
adinene
131 (-)-delta- 5
2.1 13,1 10.9 25.7263 | 19.0401 , S
cadinene 3
9.1 - - - 13.871 - delta.- .
) ) Cadinol o
4.0 - 16 1.2 - 18.0598 tau.-Cadinol S
313 371 323 21.0 257004 | 314946 | A0 2.
adinol 3
45 _ &
i ; i .gamma.
1.9 6.902 Cadinene
11.8 18 8.9 - 19.4985 (-)-delta- |
cadinene 3
85 : : : 19.7363 Jeta- | 3
45 15.1 - - - tau.-Cadinol s
323 39.7 31.9 ; 33.334 é‘;%ri‘ﬁgl

Microwave-assisted hydrodistillation <agg Seall sacbuay Sl ulaill :MAHD*

22 e 15



el .20 alall cosgiall b lagls Adlsel) aluddU (glaal) il ity A8lasS Ay

Lally Al Criaill ulis¥l (e) ae Carvensis
eheslag S (768) (DI gy (03e UL Ausial
SO el JSgll LYl ghe cu) IS (aldll

el & Ll

C. arvensis ssial) g5 @hsly SN @l cuil) (b
Capaall & (C.oarvensis sgisll (gylaall ol 3l Lo
Dl sl 50 24 ey cilall Ghl g 50 24 e
Omws el cuill i e %100 OIS 5 bl
g5 Glsls L)l e IS laal) cull cilisSa (5) Jsaal

il Jadipall Al LdlE gilag S aladiuls C. arvensis ssiad) abs Jjly @l n deanival) @laall cull Saasl) Sl :(5) Jaad

.GC-MS aig)) Ciliaa

oK S;I’) %inC. %inC. Library/ID Classification
arvensis arvensis . .
Laay) | Flowers Leaves =l lomsll ppsl
1 23.4067 1.640485 1.086838 .alpha.-Copaene Sesquiterpenes
2 26.0816 0.740445 - alpha gurjunene -
3 26.5025 0.950509 - Beta cubebene -
4 27.4597 2.174449 - Cadinene bicyclic sesquiterpenes
5 27.996 1.280346 beta.-Eudesmene Polycyclic Sesquiterpenes
Carotenoids
6 28.0841 - 1.18715 .BETA. IONONE Norisoprenoids
7 28.2402 - 5.199728 Ledene or Viridiflorene Sesquiterpene
8 28.3624 15.42404 5.8762 Gamma- Muurolene Sesquiterpene
9 28.4778 - 1.224176 .alpha.-Muurolene Sesquiterpenes
10 | 29.1431 - 4.139039 .gamma.-cadinene Sesquiterpenes
11 29.34 14.83623 19.16778 .delta.-Cadinene Polycyclic Sesquiterpenes
12 | 29.6387 1.151564 1.505445 (-)-BETA-CADINENE Sesquiterpene
5-(4'-Hydroxymethyl-2'- 3
13| 30.0664 ) 1.601032 furoyl)-2(1H)-pyrimiDinone
14 | 30.3243 - 2.277614 1-Deoxycapsidiol Sesquiterpenes
15 | 31.5938 - 1.430733 Junipher camphor -
16 | 31.7907 - 19.91566 gamma-Gurjunene Sesquiterpene
17 | 31.8723 22.9973 - Viridiflorol or Globulol Sesquiterpenes
18 | 32.0826 - 2.779942 (+)-Aromadendrene Sesquiterpenes
19 | 32.4899 - 1.25505 Thujopsen Sesquiterpenes
20 | 32.5985 - 2.375289 Cedrene Terpenes
21 32.619 2.22583 - beta.-Maaliene Sesquiterpene
22 | 32.8837 - 7.438008 Cubenol Terpenes
23 | 32.9177 3.765899 - ALFA-CEDRENE Polycyclic Sesquiterpenes
24 | 33.3385 4.651506 7.919351 tau.-Cadinol Sesquiterpenes
25 33.773 - 2.816089 | tau muurolol or delta.-Cadinol tertiary alcohol
26 | 33.8138 2.44542 - Alpha cadinol Sesquiterpenes
Volatile Organic
27 | 34.3636 ) 1.59433 Calamene Compound from Argctic Bacteria
28 | 35.8164 - 1.188029 EZ)-jasmone Fragrances
29 | 37.1267 3.72229 - Myristic acid saturated fatty acid

22 s 16



https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%221-Deoxycapsidiol%22%5bCompleteSynonym%5d%20AND%2014486926%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%221-Deoxycapsidiol%22%5bCompleteSynonym%5d%20AND%2014486926%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22Calamene%22%5bCompleteSynonym%5d%20AND%20518975%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22Calamene%22%5bCompleteSynonym%5d%20AND%20518975%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22(EZ)-jasmone%22%5bCompleteSynonym%5d%20AND%2010261%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22(EZ)-jasmone%22%5bCompleteSynonym%5d%20AND%2010261%5bStandardizedCID%5d

el .20 alall cosgiall b lagls Adlsel) aluddU (glaal) il ity A8lasS Ay
30 | 37.9753 2.250818 - Neophytadiene Alkene
31 | 38.1584 1.897537 1.211761 Hexahydrofarnesyl acetone C-18 terpene
32 | 38.6066 119886 ) Phthalic acui,stlztr)butyl nonyl i
33 39.231 1.165896 1.081894 Methyl palmitate fatty acid
34 | 39.7267 1.986395 - Butyl phthalate phthalate ester
35 | 39.8081 - 2.723139 -5-Isopentylpicolinic acid -
36 | 39.9032 | 6.832711 - Hexadecano";z‘f(;d or Palmitic Fatty acid
37 | 40.8808 2.477466 - Linoleic acid, methyl ester Fatty acid
38 41.064 1.47874 3.005725 Phytol Acyclic diterpene
39 | 41.1591 1.237863 - 3-t-Butyl-2-(5H)-furanone -
) Methyl 8,11,14- Polyunsaturated Fatty Acid
40 | 41.4239 1467377 heptadecatrienoate Methyl Esters

B000000

2500000

2000000 —

1500000 —

joooooo

500000 —

23408

delta-CADINENE

Gamma-gurjunene
3173 | cubenol

28s | tau.-Cadinol

23

28381
282

231

39

41.061

mime->

1e+7

000000

000000

anaoooo

uaooooo

T
25.00

T T
30.00 35.00

Gamma- Muurolene | |

delta.-Cadinene |

Pk

T
4000

.GC-MS alasiul C.arvensis sgiadl aba @b paladl ghal) il alé gilag S :(7)J<id

a0 |

Viridifiorol or Globulol |

Palmitic acid

1
BA0A

W,

a4n
e,

irg--» Pl 0o 30 4000

.GC-MS alaiiuls C.arvensis sgad) cila jlajh paldl) (gladl cusll alé silag S :(8)JSal

22 e 17


https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%225-Isopentylpicolinic%20acid%22%5bCompleteSynonym%5d%20AND%2039522%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%225-Isopentylpicolinic%20acid%22%5bCompleteSynonym%5d%20AND%2039522%5bStandardizedCID%5d
https://www.larodan.com/products/category/fatty-acid-methyl-esters-fame/
https://www.larodan.com/products/category/fatty-acid-methyl-esters-fame/

el .o alall

ceggiad) b lils ddlegll LU (laall cull Jilas blas dady

Gamma muurolene

gamma-Gurjunene

— -

| .
i 0
E

Cubenol Viridiflorol

https://pubchem.ncbi.nim.nih.gov/  :Pubchem diLesll foall s jrae *

) i e abiay Ll cgamma muurolene s
e A @il ) Julien Paolini s sal ssiall
(6) Jsx=ll magy delta cadidenes Alpha-cadinol

CliSall sd
s3 & C. arvensis 3l cuy 5y SV QLS Ll

.gamma-Gurjunene s delta.-Cadinene laa 4yl

2 ae Al ol 8 GalS W (S el Gy
S ey e Dd) a9 ae Huseyin Servi

29a9¥ Al gamma-Gurjunene

-(Servi, 2020)Huseyin

g5l @hall cudll dahy caal A cluball A8 sl

Huseyin Serviallall 2y s C. arvensis sgall
Ghall cull Auhy i cuaal (Servi, 2020,231)
d oAl den e clall Adlsgll eBaY) e Jeasiod)
(Paolini, Barboni, Desjobert,
sldyl & L l@ahy Nassim, et al, 2010,867)
el of Ll elld agys ¢ gyl cujll i Juanicd)
e A0 bl o2 ol cull (b Al @l
O sl 3 DAY Ky Cand) 138 il Bagmgal) Gl
1 3 Bsinll Sl (Hhaell cujl) dne culS S daal
delta cadinene Sy Globulol Sy due Caadll

Julien Paolini 2aas
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https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d

el .20 alall cosgiall b lagls Adlsel) aluddU (glaal) il ity A8lasS Ay

Al cluag Ll Aupal) ou C. arvensis ssiall goi slal gl cuill AnAa Glig€al) Gan cud Gu 45lEa 1(6) Jsaad)

% S yall Ay giall Facall
Julien Lald) du))
N lini Gald) Za)y
Pao“rk;" )%6”)“”% P;o n Huseyin Servi Allal) Lyl
Ba}r oni, Desjobert, (Servi, 2020)>Lajs
(Djabou, et al., 2010
Corsica (France) Istanbul Damascus Ayl \Sa
Hydro-distillation Hydro-distillation Hydro-distillation B ECY - EIIR
GC-MS GC-MS GC/MS bl 4y
CSyall sl
0.1 - 15.42404 Gamma- Muurolene
15.1 - 14.83623 delta.-Cadinene
0.4 - 22.9973 Viridiflorol or Globulol g
- - 3.765899 alfa-cedrene 2
0.6 - 4.651506 tau.-Cadinol 3
- 6.832711 Palmitic acid o
0.4 - 1.47874 Phytol ®
124 - 2.445424 Alpha cadinol 5
15 5.1 5.199728 Ledene 3
- 1.2 5.8762 Gamma- Muurolene @
- 14.8 19.16778 delta.-Cadinene >
- - 19.91566 gamma-Gurjunene P
3.7 10.7 - epi-Cubebol ;—’
35 7.7 7.438008 Cubenol g
- 2.6 7.919351 tau.-Cadinol ?
4.7 - 1.59433 Calamene
- 1.9 3.005725 Phytol

:Conclusions <laliiiuy)

o dealie 3t 5¢d daae Bila C. officinalis g5 2 —
s aj] aie JW 228 C. arvensis gsi Laiw dygull 8)4ldl)
‘o ol e JSh Ll Cus Al e

Aflsel) DLBY) (ol (el Call S5 B i aa -
Ligasy 3 LaY! C. officinalis Cis03¥) g5 3 )Vl
D) e Slmb clall Algel) ALudY) Mlasial Aul<ay
sl ALYl et Cus lall Cull e Jseaall
oY Lellaniul 393509 Wik,

pdgr (hall Cujll Qs bl € gil Gllia Jaadls
Cud (B DYl gl lael clahall ae da)al)
Jalsall (DR Lgie ol 5aa] 3pry 38l ulisSag
Jalsalls By Corsica Skiad) ) s ddkie & L)
3l Il (63 Bagagall e u€ JSE dilida Lol A
Oag Ayl () cclinl) pes g CDEA) o(Bdad

cpxdieaall 28K g5 gl (glaad) sl Jlaniud
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https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22gamma-Gurjunene%22%5bCompleteSynonym%5d%20AND%2090805%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22Calamene%22%5bCompleteSynonym%5d%20AND%20518975%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22Calamene%22%5bCompleteSynonym%5d%20AND%20518975%5bStandardizedCID%5d

el .o alall
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