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Abstract 

The essential oil from the fruits and seeds of Pycnocycla aucherana Decne. ex Boiss. growing wild in Iran was isolated by 
hydrodistillation and analysed by gas chromatography coupled with mass spectrometry (GC-MS). The main components in 
fruits were ρ-cymene (21.7%), α-phellandrene (9.0%), spathulenol (6.3%) and β-eudesmol (6.0%). The main components in 
seeds were trans-isomyristicin (29.9%), isoelemicin (16.1%), β-pinene (13.5%) and linalyl acetate (9.8%). 
 
Rezumat 

Uleiul volatil obţinut din fructele şi semințele uscate de Pycnocycla aucherana Decne. ex Boiss. din Iran, a fost izolat prin 
hidrodistilare şi a fost analizat prin cromatografie de gaze cuplată cu spectrometrie de masă (GC-MS). Principalii componenţi 
din fructe au fost: ρ-cimen (21,7%), α-felandren (9,0%), spatulenol (6,3%) şi β-eudesmol (6,0%). Principalii componenţi din 
semințe au fost trans-isomiristicin (29,9%), isoelemicin (16,1%), β-pinen (13,5%) şi acetat de linalil (9,8%). 
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Introduction 

Plants’ belonging to Apiaceae family are rich in 
secondary metabolites and embodies numerous genera 
of high economic and medicinal value, yielding 
flavonoids, coumarins, acetylenes, terpenes and 
essential oils [1]. It is well known that occurrence 
of essential oils and oleoresins is a characteristic 
feature of this family [2]. 
Pycnocycla is the genus belonging to Apiaceae 
family, Apioideae subfamily, Echinophoreae tribe 
and comprising about 20 species of herbaceous 
perennial, multicaulis and spinous plants widely 
distributed in tropical and subtropical regions [3]. 
Pycnocycla is represented by eight species in Iran 
all of which are native or endemic [4]. Several 
pharmacological properties of Pycnocycla sp. such 
as anti-spasmodic and anti-diarrhoeal, anti-microbial, 
relaxant, antioxidant and cardiovascular activities 
have been previously confirmed [5-7]. Some reports 
on phytochemical analyses of this genus can be 
found in the literature. The chemical compositions 
of the essential oils from the aerial parts of P. 
nodiflora Decne. ex Boiss. [3], P. aucherana Decne. 
ex Boiss. [8], P. spinosa [9, 10], P. musiformis [11], 
P. bashagardiana [12] and P. flabellifolia (Boiss.) 
Boiss. [1] have been previously studied. Literature 

survey revealed just one report on the essential oil 
composition of the seeds and fruits of Pycnocycla 
genus (P. nodiflora) [13] and there was no attempt 
to study the volatile components of P. aucherana 
fruits and seeds up to now. In this context, and also 
considering the pleasant odour of the fruits and seeds, 
we were prompted to investigate the volatile oil 
composition of these parts of P. aucherana for the 
first time. 
 
Materials and Methods 

Plant material 
Fresh fruits of P. aucherana were collected in 
August 2014 from Sarchahan region, Hadji Abad 
County, Hormozgan Province, Iran: (28°18′38″N 
55°54′28″E, 800m). Specimen was identified by R. 
Asadpour and voucher was deposited in the Herbarium 
of Pharmaceutical Sciences Branch, Islamic Azad 
University (IAUPS), Tehran, Iran, under code 
numbers 5027-AUPF. Seeds were removed out of 
the fruits and both were separately submitted to 
hydrodistillation in a Clevenger-type apparatus for 
3 hours. At the end of distillation the oils were 
collected, dried with anhydrous Na2SO4, measured, 
and transferred to clean glass vials and kept at a 
temperature of -18°C for further analyses. 
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Analysis of the essential oil 
Oil sample analyses were performed on a Hp-6890 
gas chromatograph (GC) equipped with a FID and a 
DB-5 capillary column, 30 m × 0.25 mm, 0.25 µm 
film thickness, temperature programmed as follows: 
60°C - 240°C at 4°C/min. The carrier gas was N2 at 
a flow of 2.0 mL/min; injector port and detector 
temperature were 250°C and 300°C, respectively. 
Samples were injected by splitting and the split 
ratio was 1:10. 
GC/MS analysis was performed on a Hewlett-
Packard 6890/5972 system with a DB-5 capillary 
column (30 m × 0.25 mm; 0.25 µm film thickness). 
The operating conditions were the same as 
described above but the carrier gas was He. Mass 
spectra were taken at 70 eV. Scan mass range was 
from 40 - 400 m/z at a sampling rate of 1.0 scan/s. 
Quantitative data were obtained from the electronic 
integration of the FID peak areas. The components 
of the oils were identified by their retention time, 
retention indices, relative to C9 - C28 n-alkanes, 
computer matching with the WILEY275.L library 
and as well as by comparison of their mass spectra 
with data already available in the literature [14, 15]. 
The percentage of composition of the identified 
compounds was computed from the GC peaks areas 
without any correction factors and was calculated 

relatively. The analyses of both essential oils are 
the average of three replicates for each. 
 
Results and Discussion 

The hydrodistillation of the fruit and seeds of P. 
aucherana gave pale yellow oils with pleasant odour 
and yields of 0.1% and 3.8% (v/w) respectively. 
Table I shows the list of compounds whose GC/MS 
concentration was not less than 0.1% of the total 
peak concentration. Twenty eight and forty two 
components were identified in the fruits (Figure 1) 
and seeds (Figure 2) oils, respectively, which 
represented about 82.7% and 97.8% of the total 
compositions. The major components of P. aucherana 
fruits oil were identified as ρ-cymene (21.7%), α-
phellandrene (9.0%), spathulenol (6.3%) and β-
eudesmol (6.0%) while the main components of the 
seeds were characterized as trans-isomyristicin 
(29.9%), isoelemicin (16.1%), β-pinene (13.5%) 
and linalyl acetate (9.8%). P. aucherana fruits oil 
comprised twelve monoterpenoids (47.9%), thirteen 
sesquiterpenoids (22.3%), one hydrocarbon (0.5%), 
one phenyl propanoid (5.9%) and one fatty acid 
(0.7%) while the seeds oil comprised sixteen mono-
terpenoids (35.7%), twenty three sesquiterpenoids 
(31.6%), one hydrocarbon (0.5%), one phenyl 
propanoid (29.9%) and one fatty acid (0.1%) (Table I). 

Table I 
GC-MS analysis of P. aucherana fruits and seeds volatile oils 

Compounda KIb KIc %(fruits) %(seeds) 
1. α-Pinene 
2. Sabinene 
3. β-Pinene 
4. β-Myrcene 
5. n-Decane 

938 
974 
979 
990 

1001 

939 
975 
979 
991 

1000 

1.4 
- 

0.9 
- 

0.5 

1.1 
0.2 

13.5 
1.1 
- 

6. α-Phellandrene 
7. ρ-Cymene 
8. ο-Cymene 

1002 
1025 
1028 

1003 
1025 
1026 

9.0 
21.7 

- 

2.9 
- 

0.8 
9. β-Phellandrene 1031 1030 5.3 1.0 
10. Z-β-Ocimene 1036 1037 2.7 0.3 
11. E-β-Ocimene 
12. α-Terpinolene 
13. Linalool 
14. Cryptone 
15. α-Terpineol 

1052 
1088 
1099 
1183 
1185 

1050 
1089 
1097 
1186 
1189 

- 
- 
- 

1.0 
- 

0.2 
0.1 
2.3 
- 

1.1 
16. Nerol 1233 1230 - 0.2 
17. Cuminaldehyde 1239 1242 0.5 - 
18. Linalyl acetate 
19. Carvacrol 
20. α-Terpinyl acetate 

1255 
1301 
1345 

1257 
1299 
1349 

0.7 
3.5 
0.6 

9.8 
- 
- 

21. Neryl acetate 1365 1362 - 0.4 
22. α-Copaene 1375 1377 - 0.1 
23. Geranyl acetate 1379 1381 - 0.7 
24. β-Cubebene 1384 1388 - 0.1 
25. β-Elemene 1389 1391 - 0.3 
26. Dodecanal 1406 1409 - 0.5 
27. β-Caryophyllene 1419 1419 - 0.4 
28. α-Guaiene 1443 1440 - 0.3 
29. α-Humulene 1454 1455 - 0.2 
30. trans-β-Farnesene 1459 1457 - 0.1 
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Compounda KIb KIc %(fruits) %(seeds) 
31. γ-Selinene 1481 1484 - 0.1 
32. Germacrene D 1485 1485 1.4 2.1 
33. β-Selinene 1491 1490 0.6 0.4 
34. Bicyclogermacrene 1500 1500 0.9 0.6 
35. α-Bulnesene 1503 1504 - 0.4 
36. β-Bisabolene 
37. Geranyl isobutanoate 
38. α-Panasinsen 

1506 
1512 
1516 

1507 
1515 
1518 

- 
0.6 
- 

0.1 
- 

0.2 
39. δ-Cadinene 1520 1523 1.6 0.7 
40. Elemol 1552 1550 1.5 2.9 
41. Germacrene B 1562 1561 - 0.2 
42. Germacrene D-4-ol 1572 1574 - 0.2 
43. Spathulenol 1580 1578 6.3 0.2 
44. Caryophyllene oxide 1583 1583 0.8 - 
45. Salvial-4(14)-en-1-one 1596 1595 0.5 - 
46. Guaiol 1600 1601 4.7 3.8 
47. trans-Isomyristicin 
48. Isospathulenol 

1620 
1626 

1624 
1626 

5.9 
1.0 

29.9 
- 

49. γ-Eudesmol 1629 1632 - 0.5 
50. Isoelemicin 1641 1644 - 16.1 
51. t-Muurolol 1645 1646 0.8 - 
52. β-Eudesmol 
53. Bulnesol 

1649 
1661 

1651 
1666 

6.0 
1.6 

- 
1.6 

54. Palmitic acid, trimethylsilyl ester 2041 2047 0.7 0.1 
Total   82.7 97.8 

ªCompounds listed in order of elution. bKI (Kovats index) measured relative to n-alkanes (C9 - C28) on the non-polar DB-5 column under 
condition listed in the experimental section. cKI, (Kovats index) from literature [14, 15]. 

 

 
Figure 1. 

The gas chromatogram of P. aucherana fruits essential oil 
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Figure 2. 

The gas chromatogram of P. aucherana seeds essential oil 
 
Presence of higher amounts of α-phellandrene, β-
phellandrene, Z-β-ocimene and δ-cadinene in the 
fruits oil rather than that of the seeds was noticeable 
while β-pinene, linalyl acetate and especially trans-
isomyristicin were found much lesser in fruits oil. 
Absence of isoelemicin (16.1%) as one of the seeds 
oil main components in the fruits oil is remarkable. 
β-myrcene, α-terpineol and linalool were also 
absent in the fruits oil while they were found in the 
seed oil. ρ-Cymene, cryptone, carvacrol, isospathulenol 
and β-eudesmol were the five compounds found to 
be just in the fruits oil. The similarity of the seed 
and fruit oils was based on the presence of α-
pinene, germacrene D, elemol, guaiol and especially 
bulnesol in both of them with the nearly same 
amounts. 
The comparison of the results with the literature 
showed differences between the oil of P. aucherana 
aerial parts and that of the seeds. The aerial parts oil 
was somehow similar to the fruits oil. ρ-cymene 
(44.7%), α-phellandrene (25.0%), β-phellandrene 
(11.7%), spathulenol (5.6%) and guaiol (5.1%) 
were identified as the major components of the 
aerial parts [8] and these components were found in 
considerable amounts in the fruits oil. Climatic and 

ecological conditions, plant organ and vegetative cycle 
stage are the main reasons for the differences for 
the P. aucherana volatile oils composition. 
 
Conclusions 

This paper presents the essential oil composition of 
P. aucherana fruits and seeds for the first time. Due 
to the presence of ρ-cymene and trans-isomyristicin as 
the major components of the fruits and seeds oils, 
future studies on the biological and pharmacological 
properties of both essential oils especially the seeds 
oil are suggested. 
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