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Abstract 

The essential oils of leave of anise, cumin, fennel and parsley provided from Saudi Arabia were 

extracted by hydrodistillation, and analysed by GC and GC-MS.  The percentage yields of the essential 

oils from seeds were 0.81%, 1.28%, 0.64 %and 0.52% v/w, respectively. The major constituents varied 

depending on species. The main components were E-anethole (93.00%), ¥-himachalene (2.85%), 

methyl chavicol (1.13%) and appiol (0.22%) in anise oil; E-anethole (62.63%), fenchone (13.27%), 

methyl chavicol (11.19%) and limonene (7.98%) in cumin oil; beta-pinene (36.46%), ¥-terpinene 

(36.29%), p-cymene (10.43%), terpinene-7-al-¥ (3.48%), sabinene (2.02%) and α-pinene (1.92%) in 

fennel oil and α-pinene (39.27%), β-pinene (29.61%), limonene (9.73%), myristicin (6.70%), appiol 

(4.75%), myrtenal (1.82%) and sabinene (1.59%) in parsley oil. 

Keywords: anise, cumin, fennel, parsley, seed, essential oil, composition, methyl chavicol (estragol), E-

anethole 
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1. Introduction 

Parsley (Petroselinum crispum Mill.) is a biennial 

plant growing to 0.3-0.6 m long. It is frequently 

used as a garnish or as a flavoring in salads and 

many cooked dishes and also used for medicinal 

purposes  [1,2].  The dried leaves known as parsley 

flakes are particularly used in the instant food sector 

as an ingredient to flavor soups and sausages [3]. 

Fennel (Foeniculum vulgare)  is a perennial or 

annual herbaceous and a typical aromatic plant that 

grows in several regions all over the world [4,5]. 

Fennel oil is used in cooking and for correcting less 

pleasant odours and flavours in oral and medicinal 

preparations [6,7]. Fennel has been prescribed as a 

muscle relaxant, a weak diuretic, carminative and a 

mild stimulant [8].  

 

There are usually considerably variations in the 

major components of Foeniculum  vulgare  Mill. 

subsp. piperitum (Ucria) Count fruits in north of 

France were reported to be limonene (52.4 and 56.9 

%), piperitenone oxide  (21.5 and 14.2%) and γ-

terpinene (12.1 and 5.1 %) [9]. In previous 

investigation on the essential oil of F. vulgare 

subps. piperitum fruits, methyl chavicol (47.09 %), 

limonene (29.07 %), fenchone (13.43 %) and 

fenchly acetate (exo) (1.95 %) were found to be the 

major components [10]. Many species of Pimpinella 

L. (Apiaceae) are agronomically important, 

particularly those with distinctive aromas and 

flavours. The most widely known and cultivated 

Pimpinella species is P. anisum [11,12]. In addition, 
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essential oils of some Pimpinella species have been 

used to treat sedative, antidepressant, carminative, 

antiseptic, diuretic, mutagenic, pectoral, tonic and 

stimulant properties [13-15]. Different species of 

Pimpinella can be annuals, biennials and perennials 

and are generally characterised by the presence of 

fibrous collars at the top of the root stock [16]. The 

aim of this study is to determine essential oil 

compositions of P.anisum, P.crispum, F.vulgare 

and C.cyminum  growing wild in Saudi Arabia. 

2. Materials and Methods 

2.1. Material 

Plant fruits (anise, cumin, fennel (sweet)  and 

parsley) were provided from Saudi. The plant was 

identified by Dr Dural and a voucher specimen 

(SA1, SA2, SA3 and SA4) was deposited at the 

herbarium of Selçuk University, Faculty of 

Agriculture, Department of Food Engineering, in 

Konya, in Turkey. 

2.2. Methods 

Extraction of the essential oil:The aerial parts of  

anise, cumin, fennel (sweet) and parsley plant seeds 

were extracted by using a Clevenger type apparatus 

for 4 h. The obtained essential oils  (0.81%, 1.28%, 

0.64 %and 0.52%, respectively; v/w) were dried 

over anhydrous sodium sulfate, and stored at -18 oC 

until GC/MS  analysis. 

2.3. Idendification of components 

Analytical GC:The essential oil were analysed on a 

Agilent gas chromatograph Model 6890, equipped 

whith a DB5 MS column (30m X 0,25mm, 

0,25µm), programming from 50°C (5 min) to 300°C 

at 5°C/mn, 5 min hold. Hydrogen as carrier gas (1,0 

ml/min); injection in split mode (1 : 60) ; injector 

and detector temperature, 280 and 300°C 

respectively. The essential oil is diluted in hexane : 

1/30.  

 GC-MS Analysis:The essential oil were analysed on 

a Agilent gas chromatograph Model 7890, coupled 

to a  Agilent  MS model 5975, equipped whith a 

DB5 MS column (30m X 0.25mm, 0.25µm), 

programming from 50°C (5 min) to 300°C at 

5°C/mn, 5 min hold. Helium as carrier gas (1,0 

ml/min) ; injection in split mode (1 : 100); injector 

and detector temperature, 250 and 280°C 

respectively. The MS working in electron impact 

mode at 70 eV ; electron multiplier, 1200 V ; ion 

source temperature, 230°C ; mass spectra data were 

acquired in the scan mode in m/z range 33-450.  

The essential oil is diluted in hexane : 1/30. The 

components were identified by comparing linear 

Kovats indices, their retention times and mass 

spectra with those obtained from the authentic 

samples and/or the MS library. The library search 

was carried out using a Wiley GC/MS Library of 

Essential Oil Constituents. The percentage 

composition of the essential oil was computed from 

GC peak areas without correction factors. 

Qualitative analysis was based on a comparison of 

retention times and mass spectra with corresponding 

data in the literature [17].  Results of the research 

were analysed for statistical significance by analysis 

of variance [18].  

3.Results and discussion 

The oil yields of the aerial parts  of anise, cumin, 

fennel (sweet) and parsley were  0.81%, 1.28%, 

0.64 % and 0.52%, v/w, respectively. A total of 18, 

19, 22 and 24 compounds which account for about 

99.70%, 99.95%, 99.26 % and 99.48 % of the 

essential oils of anise, cumin, fennel and parsley, 

respectively. The oil was colourless to pale-yellow 

in colour. The essential oils analysed by GC/MS for 

determination of their components and results are 

given in Table 1 as a relative peak area of each 

constituent. More than 90% of the studied essential 

oils constituents were identified. It seems that there 

were partly similarities among chemical 

compositions of the four essential oils. In some of 

essential oils, the main constituents accounted for 

more than 60% of total oil, e.g., anise and fennel (E-

anethole 93.00% and 62.63%, respectively). The 

main components were E-anethole (93.00%), 

gamma-himachalene (2.85%), methyl chavicol 

(1.13%) and appiol (0.22%) in anise oil; E-anethole 

(62.63%), fenchone (13.27%), methyl chavicol 

(11.19%) and limonene (7.98%) in cumin oil; beta-

pinene (36.46%), gamma-terpinene (36.29%), p-

cymene (10.43%), terpinene-7-al-gamma (3.48%), 

sabinene (2.02%) and alpha-pinene (1.92%) in 

fennel oil and alpha pinene (39.27%), beta-pinene 

(29.61%), limonene (9.73%), myristicin (6.70%), 

appiol (4.75%), myrtenal (1.82%) and sabinene 

(1.59%) in parsley oil. Romeilah et al. (18) reported 

that parsley oil contained 18.23% apiol, 16.16% 

alpha-pinene, 11.16% beta-pinene and 3.23% 

limonene. Arslan et al. [19] determined that 

essential oil content of P.anisum leave varied from 

1.3 to 3.7%.   
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Table 1. Essential oil composition of some aromatic plant seeds (%)a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

aCompound listed in the order of elution from a HP-5MS column. 
bEach compound is mean of two values 
cnon-identified 
*mean±standard deviation (n:3) 
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The major compounds of Pimpinella tirupatiensis 

are beta-bisabolene (9.2%), delta-3-carene (8.9%), 

cis-carveol (6.7%), elemol (5.8%), delta-cadinol 

(4.4%), methyl-geranate (4.3%) and gamma-

nonalactone (3.4%) [20]. The major component of 

the essential oil of P.anisum  was trans-anethole 

(78.63-95.21%) [19]. Başer et al. [21] reported that 

cumin seed oil contained 19.25-27.02% 

cuminaldehyde, 7.06-14.10% alpha-terpinene, 4.61-

12.01% p-cymene and 2.98-8.90% beta-pinene. 

Arslan et al. [22] reported the percentage of 

anethole to be 86 to 88% in sweet fennel oil and 

74% in bitter fennel oil while limonene was only 4 

and 2% respectively in sweet and bitter fennel oil. 

These results are in agreement with many authors 

like the following; the E-anethole was found as the 

main component in anise and fennel oils [23]; the 

main compound of parsley seeds was α-pinene in 

cumin oil was determined as a dominant compound 

[21,24,25]. It was reported that the chemical 

composition of oils are very variable according to 

harvest years. The environmental conditions and 

nutritional status of the plant caused to this fact. 
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