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Abstract 
Background and objectives: Helichrysum oligocephalum DC. (Compositae)  is an endemic plant in 

Iran that has been recommended by Iranian traditional and folk medicine practitioners for 

gastrointestinal complaints. The plant is rich in essential oil and in the present investigation, the 

volatile composition of the species has been determined. Methods: The light yellow essential oil from 

the aerial parts of the plant was prepared according to the method which was recommended in British 

Pharmacopoeia by using hydrodistillation. The chemical composition of the oil was investigated by 

gas chromatography mass spectroscopy (GC/MS). Results: Thirty-seven compounds were identified; 

among them β-caryophyllene, α-humulene and epimanoyl oxide were dominant. Sesquiterpenoids 

were the most dominant compounds in the essential oil while monoterpenoides, fatty acids and 

diterpenoides were found to be less. These outcomes are a little bit different from what has been 

reported before. Conclusion: The differences between the results of the present study with previous 

works could be due to the diversity of variety, polymorphism, stage of plant growth and 

environmental factors.  
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Introduction 

The genus Helichrysum is one of the members of 

Asterceae (Compositae) family [1]. The name has 

been originated from Greek words: helios (Sun) 

and chrysos (gold); that represents the bright 

yellow flowers of the genus [2]. Helichrysum 

includes about 600 species widespread through in 

Eurasia, Africa and Australia [3]. It is 

represented, in flora of Iran, by 19 species, eight 

of which are endemic [4]. Helichrysum species 

are herbaceous, perennials or shrubs, their leaves 

are dense, oblong to lanceolate, simple entire. 

The bracts are numerous white or colored [5]. 

Some members of this genus have been used for 

nervousness and hysteria [6], as anti-

inflammatory, antiallergic [7], diuretic agents[7, 

8], for healing wound, infections and respiratory 

complaints [9], and as hepatoprotective and anti-

psoriasis agents [10] traditionally. Nowadays 

their antimicrobial [11-13], antioxidant [14,15] 

and anti-inflammatory [15] activities have been 

approved. The genus contains monoterpenes and 

sesquiterpenoides [9,10,13,16-18], diterpenoides 

[19,20],  triterpenoids [21], flavonoides [6-8] and 

phenolic compounds [22].  Additionally some 

species such as H. itlicum have been used in the 

fragrance industries [23]. Helichrysum 
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oligocephalum DC.  is an endemic genus that is 

found in the north, west and center of Iran [24]. It 

has been used as adulteration of Artemisia 

absinthium which is called "Afsantin" in Persian 

language. It has been usually recommended for 

gastrointestinal complaints. In the present 

investigation the volatile composition of the 

species has been studied. 

 

Experimental 

Plant material 

The plant material was collected from Baneh 

(Kordestan province, Iran) in June 2013. The 

plant was distinguished by Dr. L. 

Ghaemmaghami, Herbarium of Department of 

Biology, Faculty of Sciences, Isfahan, Iran, 

(voucher specimen no. 1925). The dried plant 

material was powdered at room temperature and 

stored at 4 °C.  

 

Extraction 

H. oligocephalum aerial parts powder (100 g) 

was hydro-distilled (with 1.2 L water) in a 

Clevenger-type apparatus for 4 h according to 

British Pharmacopoeia method [25]. The volatile 

oil was collected with pentane and was dried by 

anhydrous sodium sulfate then stored in a sealed 

vial at 4 °C until analysis. The yield of the oil 

was calculated based on the dried weight of the 

plant material. 

 

GC/MS analysis 

The GC/MS analysis was used for identification 

of the components. The procedure was performed 

on a Hewlett-Packard 5792A mass selective 

detector coupled with a Hewlett-Packard 6890 

GC, equipped with a HP-5MS capillary column 

(30 m × 0.25 mm; film thickness 0.25 μm). The 

oven temperature was programmed from 60-280 

°C increasing at 4 °C/min. Helium was used as 

the carrier gas at a flow rate of 2 mL/min. The 

injector temperatures was 280 °C and the split 

ratio was 1:50. The MS operating parameters 

were: ionization voltage, 70 eV; ion source 

temperature, 250 °C; ionization current 750 µA, 

mass range 35-425. 

Identification of the constituents was performed 

on the basis of calculating kovats index using a 

homologous series of n-alkanes (C8-C25) and by 

comparing the mass spectra with those in 

Database Wiley 275L library and the literature 

data (26,27). 

 

Results and Discussion 

The light yellow essential oil was obtained from 

H. oligocephalum aerial parts (0.8% v/w) bearing 

the characteristic aromatic odor of the plant. 

Thirty-seven compounds, representing 73.1% 

were distinguished (table 1) according to their 

mass spectra and retention indices. β-

caryophyllene, α-humulene and epimanoyl oxide 

consisted more than 5% of the essential oil each. 

Sesquiterpenoids (44.0%) were the dominant 

compounds. Monoterpenoides, fatty acids and 

diterpenoides were found to be 7.8%, 15.4% and 

5.4%, respectively. Other reports have 

demonstrated high concentration of ortho-

vaniline [28] and thymol [29]. There is not much 

convergence between our results and the 

previously reported ones which could be due to 

the diversity of variety, polymorphism, stage of 

plant growth and environmental factors [23,30].  

On the other hand, thymol was the most abundant 

monoterpenoid in our sample which has been the 

main constituent of H. oligocephalum oil 

reported by Sajjadi et al. although it is not a 

common compound in this genus. The main 

compound of some Helichrysum speciese have 

identified as 1,8-cineol, α-pinene, E-

caryophyllene and β-selinene [6,9,31]. 

The main metabolites in the oil of H. 

oligocephalum have been distinguished as 

sesquiterpene hydrocarbons such as α-humulone 

(5.9%), β-caryophyllene (5.5%) and caryophyllen 

oxide (4.2%). Dominance of this class of volatile 

compounds is similar to the results of some other 

species of the genus such as H. cordifolium and 

H. faradifani [6,31]. Some constituents of the 

essential oil have demonstrated biologic effects 

in previous studies. α-Humulone has shown anti-

inflammatory [32] and cytotoxic activities [33].  

Caryophyllene has acted as selective agonist of 
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Table 1. Chemical  constituents of H. oligocephalum essential oil 

percentage Reported KI Calculated KI Compound NO 

0.8 1098 1099 linalool 1 

0.8 1165 1166 Endo-borneol 2 

0.4 1177 1177 terpinene-4-ol 3 

0.9 1179 1184 octanoic acid 4 

0.7 1189 1189 -terpineol 5 

0.3 1253 1254 geraniol 6 

1.8 1289 1283 bornyl acetate 7 

3.0 1290 1290 thymol 8 

1.3 1353 1346 -longipinene 9 

1.4 1377 1372 -copaene 10 

3.5 1385 1383 decanoic acid 11 

0.1 1400 1395 tetradecane 12 

5.5 1419 1415 -caryophyllene 13 

0.8 1439 1434 aromadendrene 14 

0.7 1451 1444 - himachalene 15 

5.9 1455 1450 -humolene 16 

2.6 1460 1457 alloaromadendrene 17 

1.0 1480 1473 δ-murrolene 18 

3.9 1490 1482 -selinene 19 

2.1 1498 1490 -selinene 20 

1.1 1495 1495 -murolene 21 

1.6 1512 1509 δ-amorphene 22 

3.0 1523 1519 δ-cadinene 23 

0.4 1539 1533 -cadinene 24 

0.9 1546 1538 -calacorene 25 

1.4 1571 1573 Lauric acid 26 

4.2 1581 1578 Caryophyllene oxide 27 

1.5 1593 1596 viridiflorole 28 

3.1 1608 1603 1,2-epoxide humulene 29 

3.0 1640 1637 -cadinol 30 

0.2 1762 1757 benzyl benzoate 31 

2.8 1768 1768 myristic acid 32 

0.3 1927 1926 methyl palmitate 33 

5.3 1984 1973 palmitic acid 34 

5.2 2010 1987 epimanoyl oxide 35 

0.2 2114 2113 Z-phytol 36 

1.4 2152 2136 linoleic acid 37 

cannabinoid receptor type 2 [34], antinoceptive 

[35], neuroprotective, anxiolytic and 

antidepressant [36]. Caryophyllen oxide has anti-

inflammatory and analgesic activities [37]. Partly 

high amount of epimanoyl oxide has been found 

in the oil of H. oligocephalum (5.2%), that has 

also shown anti-inflammatory activity [38]. 

These pharmacological activities could explain 

the anti-inflammatory activity of the total extract 

of the plant that has been previously reported by 

Minaian et al. [39]. 
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