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The genus Anthemis L. belongs to the family Asteraceae, is the second largest genus in the 

Compositae family, tribe Anthemideae, about 130 species of genus Anthemis occur throughout 

the world consists of 39 annual and perennial species distributed all over of Iran. According to 

literature, this species was not the subject of research up to now and therefore its chemical 

composition is not well known. In this research three samples of Anthemis coelopoda Boiss.  were 

collected from Gilan province, in the 2020. The specimen is deposited in Central Herbarium of 

Research Institute of Forests and Rangelands. The secondary metabolites and volatile 

constituents of A. coelopoda Boiss. were isolated by water distillation (celevenjer apparatus) and 

analyzed by GC and GC/MS. Main secondary metabolites components from sample one 

Gilan: Loshan, before Hanifa Imamzadeh, near the cement mine, 801 meters high, in flower 

were β- calacorene 35.9%, Elemicin 24.0% and n-dodecanol 8.8% and in leaf were β- 

calacorene 26.8%, elemicin 13.9% and n-dodecanol 11.8%, and essential oil yield from flower 

were 0.04% and leaf were 0.03%. Main components from sample two Gilan: southwest of 

Rudbar, Lake 1181 meters high, in flower were γ- cuprenene 18.2%, n-dodecanol 13.8% and 

geranyl propanoate 7.4% and in leaf were  n-dodecanol 13.5%, - terpinen-7-al 10.8% and 

geranyl propanoate 10.2%, and essential oil yield from flower were 0.10% and in lead were 

0.07%. Main components from sample thee Gilan: Loshan, before Hanifa Imamzadeh, near the 

cement mine, 801 meters high, in flower were n-dodecanol 11.8%, - terpinen-7-al 9.3% and 

Cumin aldehyde 8.8% and in leaf were n-dodecanol 14.9%, - terpinen-7-al 11.1% and 5-

hydroxy isobornyl isobutanoate 10%, and essential oil yeild from flower were 0.09% and in leaf 

were 0.06%. Sampling simultaneously on one day from three different areas (Samples 1 and 3 

were collected from one area but at a great distance) their essential oils were examined for 

chemical composition and the results indicate different combinations and amounts in a species. 

This difference can be the result of differences in soil type and different plant water uptake. 

 

1. Introduction 

 
The genus Anthemis L. belongs to the family 

Asteraceae, is the second largest genus in the 

Compositae family, tribe Anthemideae, about 130 

species of genus Anthemis occur throughout the world 

consists of 39 annual and perennial species distributed 

all over of Iran (Rechinger, 1986).  According to 

literature, this species was not the subject of research up 

to now and therefore its chemical composition is not 

well known. However, flavonoids, polyphenolic acids, 

terpene and sesquiterpene compounds were reported to 

be the major constituents of some other species of the 

genus Anthemis (Klimes et al., 1981).  The species of 

the Anthemis genus are widely used in the 

pharmaceutics, cosmetics and food craft. The flowers of 

the genus have well-documented use as disinfectant and 

healing herbs, the main components being natural 

flavonoids and essential oils (Uzel et al., 2004). Some 

Anthemis spp. Essential oils contain anti-aging activity 

(Baytop, 1984). While Anthemis cotula essential oil has 

been proved to possess antioxidant confidants and 

essential oil from A. nobilis flowers is generally used for 

pharmaceuticals, food additives, as well as a main 

source in aromatic and cosmetic industries (Baytop, 

1984). 

Many Anthemis sp. are used as an herbal tea and for 

food flavoring, as well as in cosmetics and in the 

pharmaceutical industry (Baytop, 1984; Rudzki & 

Jalblonska, 2000). Extracts, tinctures, salves, and tisanes 
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are widely used as antispasmodic, anti-inflammatory, 

and antibacterial in Europe. The occurrence of 

sesquiterpene lactones, flavonoids, and essential oils in 

various Anthemis species has been reported in previous 

works (Bulatovic, et al., 1997; Rezaee & Jaimand, 

2006). Rezaee and et al., 2007 reported on the volatile 

constituents of A. coelopoda Boiss. were isolated by 

water distallation and analyzed by GC and GC/MS. In 

this study samples were collected from Gilan province 

in Rodbar on late May 2003. The major constituents of 

A. coelopoda Boiss. flower oil was cis-chrysanthenyl 

acetate (27.3%), hexyl butanoate (16%), and myrcene 

(7%), while the leaf oil contained isobornyl formate 

(30.6%), Trans-ethyl chrysanthemumate (15%) and p-

mentha-1,5-diene-8-ol (13.7.4%) (Rezaee & Jaimand, 

2008). Gülden Doğan, et al. 2015, study, hydro distilled 

essential oils derived from the aerial parts of A. 

coelopoda var. coelopoda (Asteraceae) grown in Turkey 

were analysed by GC and GC-MS system. Fifty-seven 

components were identified representing 90.7% of the 

oils. It was determined that A. coelopoda var. coelopoda 

essential oil contained β-caryophyllene (21.8%), 

nerolidol (10.8%), azulene (9.5%), borneol (5.5%), 

linalool (4.3%) and cyclopentadecane (4.2%) as major 

compounds (Rezaee & Jaimand, 2007). 

A. gayana Boiss. is an annual endemic plant of 

Asteraceae family (Rezaee et al., 2008). This plant 

grows in the Isfahan west region from Iran. Essential oil 

leaves were first investigated by Sonboli et al, 2005 and 

more than 34 compounds of the leaves oil representing 

92.4% of total oil were identified, germacrene-D 

(30.2%), geranyl isovalevate (7.4%), bicyclogermacrene 

(6.7%) and _–caryophyllene (5.5%) as the major 

compounds (Rezaee et al., 2008). Amjad et al. (2013) 

reported that methanolic extract of A. gayana flowers 

and leaves were not active against Candida glabrata 

CBS 2175 and Candida albicans ATCC 62061, ATCC 

1677. Flowers and leaves methanolic extract had more 

effect against Candida parapsilosis (Rudzki & 

Jalblonska, 2000), Thus, leaves methanol extract had 

more effect against Candida albicans ATCC 3153 

(Doğan et al., 2015). Rezaee and Jaimand in 2006, 

reported on the volatile constituents of A. altissima L.  

var. altissima were isolated by hydrodistillation and 

analyzed by GC and GC/MS. The major constituents of 

A. altissima flower oil were spathulenol (18.7%), 

caryophyllene oxide (9.3%), 1-eicosene (7%) and 

sabinene (6.2%), while the leaf oil contained 

spathulenol (18.2%), caryophyllene oxide (9.5%), 

methyl hexadecanoate (8%) and isocaryophyllene 

(7.4%) (Sonboli et al., 2005). Rezaee and Jaimand in 

2008, reported on the volatile constituents of A. 

triumfettii (L.) subsp. triumfettii were isolated by 

hydrodistillation and analyzed by GC and GC/MS. The 

major constituents of A. triumfettii flower oil were 

elemol (15.8%), α- copaene (8.6%), elemicin (7. 9%), 

and humulene oxide II (8.0%), while the leaf oil was 

rich in α -copaen-8 –ol (7.6%), β- eudesmol (7.2%), α -

fenchene (5%), ledol (4.2%) and elemol (4%) (Amjad et 

al., 2013). Rezaee and Jaimand in 2007, reported on the 

Chemical Composition of Essential Oils from Leaves 

and Flowers of A. cotula L. from Gilan Province, the 

major constituents of flower oil were n-nonadecane 

(10.8%), cedrane (9.2%) and (E, E) -α-farnesene (6%), 

while the leaf oil contained 1-eicosane (11%), benzyl 

salicylate (8.9%) and aromadendrene (7.1%) (Rezaee & 

Jaimand, 2008). Rezaee and et al., 2007 reported on the 

volatile constituents of Anthem; $ kotschyanaBoiss. Var. 

discoides (Borron.) Grierson were isolated by 

hydrodistillation and analyzed by GC and GC/MS. In 

this study samples were collected from west Azarbaigan 

province between Orumieh and Shahpur on 1at May 

2003. The majior constituents of A. kolschyanaBoiss. 

Var. discoides (Borron.) Grierson from flower head 

were β-acorenol (11.9%), artemisia alcohol (9.4%), 

ethyl hexanoate (8.8%) and n-nonadecane (5.6%) 

(Rezaee & Jaimand, 2008). Rezaee and et al., 2010. 

reported on the volatile constituents of A. Hyalina DC. 

were isolated by hydrodistallation and analyzed by GC 

and GC/MS. In this study samples were collected from 

Qazvin province in2010. The major constituents of A. 

Hyalina DC. were - terpinene 58.5%, trans-

chrysanthenyl acetate 5.3%, β-calacorene 4% (Rezaee & 

Jaimand, 2007). The aim of the study was investigation 

of secondary metabolites composition in A. coelopoda 

Boiss.  essential oil from three regions in Gilan province 

in the 2020.  

2. Material and Methods  

2.1. Collection of Plant 

In this research three samples A. coelopoda Boiss. were 

collected from Gilan province, Sample one were 

collected from Gilan: Loshan, before Hanifa 

Imamzadeh, near the cement mine, 801 meters high, N 

37 09 75 E 40 60 740 collected on 2 May 2020, second 

sample were collected from Gilan: southwest of Rudbar, 

Lake 1181 meters high, N 35 13 64 E 40 80 789 

collected on 2 May 2020, and the third sample from 

Gilan: Loshan, before Hanifa Imamzadeh, near the 

cement mine, 801 meters high, N 37 09 75 E 40 60 740 

collected on 2 May 2020. Samples 1 and 3 were 

collected from one area but at a great distance. 

2.2. Essential Oil Preparation 

Three samples of A. coelopoda Boiss. were collected 

from three location in Gilan province, and essential oil 

extracted by water distillation and essential oil yields 

from sample one Gilan: Loshan, before Hanifa 

Imamzadeh, near the cement mine, 801 meters high , in 

flower were 0.04%, in leaf were 0.03% and seond 
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sample essential oil yield from Gilan: southwest of 

Rudbar, Lake 1181 meters high in flower were 0.10% 

and in leaf were 0.07% and third sample essential oil 

yield from Gilan: Loshan, before Hanifa Imamzadeh, 

near the cement mine, 801 meters high, in flowere were 

0.09% and in leaf were 0.06%, respectively. The 

volatile constituents of A. coelopoda Boiss. and 

analyzed by GC (Ultera Fast Module, Italia) and 

GC/MS (Varian Model 3400, USA).  

2.3. Gas Chromatography 

GC analyses were performed using a gas 

chromatography, Ultera Fast Module –GC, made in 

Italia. Profile column machine brand Ph-5 capillary 

column, manufactured by Shimadzu with Length of 30 

mm and an inner diameter of 1/0 mm thick 25/0 mm, 

the inner surface of the stationary phase material is 

covered Phenyl Dimethyl Siloxane 5%. Column 

temperature program: initial temperature 60 °C to start 

the final temperature of 285 °C. The initial 3 °C per 

minute to be added and then injected into the chamber 

to a temperature of 280 °C. The carrier gas inlet 

pressure to the column: helium with a purity of 99/99% 

of the inlet pressure to the column equal to 5/1 kilogram 

per square centimeter is set. 

2.4. Gas Chromatography-Mass Spectrometry  

The GC/MS unit consisted of a Varian Model 3400 gas 

chromatograph coupled to a Saturn II ion trap detector 

was used. The column was same as GC, and the GC 

conditions were as above. Mass spectrometer conditions 

were: ionization potential 70 eV; electron multiplier 

energy 2000 V.   The identity of the oil components was 

established from their GC retention indices, relative to 

C7- C25 n-alkanes standards mixture, and by 

comparison of their mass spectra and retention indices 

with those reported in the literature (Rezaee et al., 2007; 

Rezaee et al., 2010; Shibamoto, 1987), and by computer 

matching with the Wiley 5 and NIST mass spectra 

library, whenever possible, by co-injection with 

standards available in the laboratories. 

3. Results 

As you can see in Table 1, the major compounds are as 

follows. Main components from sample one were from 

Gilan: Loshan, before Hanifa Imamzadeh, near the 

cement mine, 801 meters high, in flower were β- 

calacorene 35.9%, Elemicin 24.0% and n-dodecanol 

8.8% and in leaf were β- calacorene 26.8%, elemicin 

13.9% and n-dodecanol 11.8%, and essential oil yield 

from flower were 0.04% and leaf were 0.03%. Main 

components from sample two Gilan: southwest of 

Rudbar, Lake 1181 meters high, in flower were γ- 

cuprenene 18.2%, n-dodecanol 13.8% and geranyl 

propanoate 7.4% and in leaf were n-dodecanol 13.5%, 

- terpinen-7-al 10.8% and geranyl propanoate 10.2%, 

and essential oil yield from flower were 0.10% and in 

lead were 0.07%. Main components from sample 

theewere from Gilan: Loshan, before Hanifa 

Imamzadeh, near the cement mine, 801 meters high, in 

flower were n-dodecanol 11.8%, - terpinen-7-al 9.3% 

and Cumin aldehyde 8.8% and in leaf were n-dodecanol 

14.9%, - terpinen-7-al 11.1% and 5-hydroxy isobornyl 

isobutanoate 10%, and essential oil yeild from flower 

were 0.09% and in leaf were 0.06%. 

 

4. Discussion 

 

As you can see in table 1, the essential oils from sample 

one from Gilan: Loshan, before Hanifa Imamzadeh, 

near the cement mine, 801 meters high, were 

characterized by a high percentage of β- calacorene 

(flowere 35.9% and leaf 26.8%), also Elemicin (flowere 

24% and leaf 13.9%), β- calacorene is a sesquiterpene 

compound, and elemicin is an olefinic compound. 

Elemicin is a phenylpropene, a natural organic 

compound, and is a constituent of several plant 

species' essential oils (Villanueva et al., 1993; Leela, 

2008). Elemicin is a constituent of the oleoresin and the 

essential oil of Canarium luzonicum (also referred to as 

elemi). Elemicin is named after this tree. One study 

found it to compose 2.4% of the fresh essential oil 

(Villanueva et al., 1993). Elemicin is also present in the 

oils of the spices nutmeg and mace, with it composing 

2.4% and 10.5% of those oils respectively (Leela, 

2008). Structurally, elemcin is similar to myristicin, 

differing only by myristicin's methyl group that joins the 

two oxygen atoms that make up its dioxymethy moiety, 

with both constituents being found in nutmeg and mace. 

Elemicin has been used to synthesize the proto-

alkaloid mescaline (Hahn & Wassmuth, 1934). Raw 

nutmeg causes anticholinergic-like effects, which are 

attributed to elemicin and myristicin (McKenna & 

Nordt, 2004; Shulgin, et al., 2015).  

The essential oils from sample two from Gilan: 

Southwest of Rudbar, Lake 1181 meters high, were 

characterized by a high percentage of γ- cuprenene in 

flowere (18.2%), and n- dodecanol in leaf (13.5%), and 

The essential oils from sample three, Gilan: Loshan, 

before Hanifa Imamzadeh, near the cement mine, 801 

meters high, were characterized by a high percentage of 

n-dodecanol (in flowere 11.8%, and in leaf 14.9%), 

Dodecanol or lauryl alcohol, is an organic 

compound produced industrially from palm kernel 

oil or coconut oil.  
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Table 1 Chemical composition of essential oil in A. coelopda Boiss   

 

  A. coelopda Boiss. 

Compounds name R.I. Flower Leaf Flower Leaf Flower Leaf 

  

Gilan: Loshan, before Hanifa 

Imamzadeh, near the cement 

mine, 801meters high 

Gilan: Southwest of 

Rudbar, Lake 1181 

meters high,  

 

Gilan: Loshan, before 

Hanifa Imamzadeh, 

near the cement mine, 

801meters high 

 

Camphene    946 - -  0.8 - - 

-phellandrene  1007 1.1 0.9 1.5 9.4 2.6 3.2 

γ- terpinene                1053 - - - 0.5 - - 

Cis-sabinene hydrate  1065 0.7 0.7 0.7 0.8 1.1 0.8 

(2Z)- Hexenal  1081 - - 0.5 - - - 

2-ethyl hexanoic acid   1115 - 0.5 - 0.8 - 0.8 

Octanol acetate   1211 0.4 1.0 - - 1.5 - 

Methyl nonanoate 1222 0.3 0.4 - - 0.7 - 

Trans-chrysanthenyl acetate 1235 3.1 3.5 3.4 1.8 - 3.7 

Cumin aldehyde  1238 - - - - 8.8 - 

(2E, 4E)- hexadienol butanoate  1248 0.7 1.9 0.5 1.1 0.8 0.9 

- terpinen-7-al    1284 2.6 4.9 6.2 10.8 9.3 11.1 

Dihydro citronellol acetate 1319 0.5 1.2 - 0.8 - - 

3-oxo-p-menth-1-en-7-al  1329 - - 0.9 1.0 1.1 0.9 

Linalool propanoate  1333 1.3 2.6 3.4 6.8 5.2 6.4 

(2E)- undecanol   1364 0.9 - 0.7 - 2.3 - 

α- copaene     1375 - - - 1.1 - 0.6 

Hexyl hexanoate    1382 - - - 1.4 - - 

Sesquithujene   1406 - 0.8 - - - - 

(E )- caryophyllene    1418 - - 1.0 1.2 - 1.1 

Methyl undecanoate  1428 - - 1.9 - - 1.3 

β-gurjunene  1431 - - 0.5 0.9 - - 

n-dodecanol    1467 8.8 11.8 13.8 13.5 11.8 14.9 

Geranyl propanoate   1476 0.4 0.6 7.4 10.2 2.3 3.7 

Germacrene D 1482 - - - 0.45 - - 

Lavandulyl 2-methyl butanoate  1511 - - 1.3 1.6 0.4 0.9 

(2E, 4E)- dodecadienal    1517 0.5 0.4 0.4 - - - 

Trans-calamenene  1522 1.5 1.2 - - - - 

γ- cuprenene  1534 1.0 1.0 18.2 3.70 6.6 0.6 

-cadinene  1537 0.6 - - - - - 

Elemol    1548 1.0 1.4 2.2 0.7 0.7 0.8 

Elemicin 1553 24.0 13.9 1.5 1.4 3.5 - 

Germacrene B  1559 - - 0.5 - - - 

β- calacorene  1564 35.9 26.8 - - 6.5 - 

1-hexadecene  1589 - - 1.84 1.30 - 1.38 

Tetradecanal   1610 0.5 - - - - - 

10-epi- γ-eudesmol    1623 0.9 - - - - - 

β- eudesmol             1647 2.0 2.8 1.7 1.5 1.9 4.7 

5-hydroxy-isobornyl isobutanoate  1657 1.0 2.8 4.0 6.5 2.4 10.0 

Epi- β- bisabolol  1670 - - - 2.5 - 0.7 

(2Z, 6Z)-farnesal            1687 - - 0.5 1.0 - 2.1 

n-heptadecane  1703 0.7 1.7 4.8 3.6 5.2 6.2 

14-hydroxy-4,5-dihydro- 

Caryophyllene   
1706 - - - - 1.2 - 

(2E, 6Z0- farnesal   1712 - - 0.9 - 1.1 1.6 

Methyl eudesmate   1719 - - 1.1 - 1.2 1.4 

(E )- nuciferal          1728 1.5 4.0 1.9 4.3 2.0 2.5 

Oplopanone  1735 - - - 1.5 - 0.6 

2E,^E- farnesol 1744 2.9 3.7 - 0.9 1.0 0.8 

Cedryl acetate           1769 - - 0.9 - 1.0 1.9 

14-hydroxy- δ- cadinene  1803 - 3.1 - - 1.1 - 

(Z, Z)- farnesyl acetone  1859 0.3 0.8 0.9 1.7 - 1.5 

(E )-  β- santalol acetate   1867 0.4 - - 1.0 - 0.7 

n-nonadecane                   1903 - - - - 0.91 - 

Occidol acetate  1974 1.8 - - 1.3 - - 

Bifloratriene   1977 - 3.3 5.4  7.0 8.0 

Isopropyl hexadecanoate  2025 - - 0.6 0.7 0.6 - 

Abietadiene   2084 - - - - - 0.6 

Methyl octadecenoate  2125 - - 2.4 - 2.1 1.3 

n-tricosane  2300 2.5 1.9 6.4 1.2 5.7 1.9 
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It is a fatty alcohol. Sulfate esters of lauryl alcohol, 

especially sodium lauryl sulfate, are very widely used 

as surfactants. Sodium lauryl sulfate, ammonium lauryl 

sulfate, and sodium laureth sulfate are all used 

in shampoos. Lauryl alcohol is tasteless and colorless 

with a floral odor (Ford & Marvel, 1930).  In 1993, the 

European demand of dodecanol was around 60 

thousand tons per year (Tt/a). It can be obtained 

from palm kernel or coconut oil fatty acids and methyl 

esters by hydrogenation (Noweck, 2006). It may also 

be produced synthetically via the Ziegler process. A 

classic laboratory method involves Bouveault-Blanc 

reduction of ethyl laurate (Ford & Marvel, 

1930). Dodecanol is used to make 

surfactants, lubricating oils, pharmaceuticals, in the 

formation of monolithic polymers and as a flavor 

enhancing food additive. In cosmetics, dodecanol is 

used as an emollient. It is also the precursor 

to dodecanal, an important fragrance, and 1-

bromododecane, an alkylating agent for improving 

the lipophilicity of organic molecules.  The chemical 

composition of the oil varies depending on the season, 

it is necessary to pay attention to the period during 

which the plant is obtained, to ensure that the oil is 

active. For the great majority of aromatic species, 

contents and composition of essential oils vary 

according to the season, either by the change of the 

ontogenetic phases, temperature variation, solar 

radiation levels or by the humidity that characterizes 

each station. However, these variations in the essential 

oils do not follow a pattern and, therefore, it is 

necessary to investigate the influence of seasonality on 

each species of interest to establish the best period for 

harvesting for obtaining both an oil of therapeutic 

value and economic importance (Curado, et al., 2006; 

Marzoukia, et al., 2009). Samples 1 and 3 were 

collected from one area but at a great distance, but the 

difference in the amount of their compounds is large 

and this can be due to the type of soil. 
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