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Table 1. Essential oil yield of Pycnocycla nodiflora and P. flabellifolia

Essential oil (%6)

Species Collection site Collection year
Stem+Leaf Seed
- Mehran (Gelan), Kermanshah
P. flabellifolia . 2017 0.66 0.76
province
. Abmah mountain, Bandar Abas,
P. nodiflora . 2018 0.02 0.05
Hormozgan province
. Abmah mountain, Bandar Abas,
P. nodiflora . 2019 0.06
Hormozgan province
. Tangzagh Mountain, Bandar Abas,
P. nodiflora . 2018 0.22 0.23
Hormozgan province
. Tangzagh Mountain, Bandar Abas,
P. nodiflora . 2019 1.21
Hormozgan province
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Table 2. Compounds identified in the essential oils of different organs of Pycnocycla flabellifolia from

Kermanshah

Chemical compounds R index Shoot and leaf seed
a-thujene 924 - 0.2
a-pinene 932 4.1 9.9
camphene 946 - 0.8
sabinene 969 0.2 4.1

B-pinene 974 3.4 -
myrcene 991 0.2 3.7
a-phellandrene 1002 - 0.4
p-cymene 1020 0.2 0.2
limonene 1024 0.9 1.6
Z-B-ocimene 1037 33.8 31.0
terpinolene 1086 12.9 12.6
eucarvone 1146 0.1 0.1
E-B-ocimene 1235 39.6 28
udecane 1100 11 0.9
terpinen-4-ol 1174 0.4 0.3
a-terpineol 1186 0.5 0.5
bornyl acetate 1284 - 0.3
methyl eugenol 1403 0.6 0.4
E-caryophyllene 1417 0.2
d-cadinene 1522 0.1 0.2
E-nerolidol 1561 15
E-sesquilavandulol 1633 - 14
bulnesol 1670 0.5 0.8
Number 16 22
Total - 98.4 99.1
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Table 3. Compounds identified in the essential oils of different organs of Pycnocycla nodiflora from Hormozgan
through two consecutive years

Abmah Tangzagh
Chemical compound R index 1398 1397 1397 1398 1397 1397
Stem and Leaf Seed Stem and Leaf Seed
myrcene 988 - 0.7 0.5 - 0.5 0.2
octanal 998 1.8 - - 1.4 - -
p-Cymene 1020 4.4 - - 2.2 - 0.1
Limonene 1024 1.0 - - 1.6 0.4 -
y-terpinene 1054 0.8 - - 1.0 - -
2-nonanone 1087 0.7 - - 0.9 - -
nonanal 1100 2.0 - - 11 - -
decanal 1201 2.0 - - 11 - -
E-2-decanal 1260 3.7 2.0 0.5 2.4 2.1 11.8
thymol 1289 8.7 1.8 2.9 6.2 0.8 1.8
carvacrol 1298 - - - - - 0.4
trimethyl benzaldehyde 1313 - 52 0.4 - - -
a-copaene 1374 3.5 - - 2.1 - -
E-caryophyllene 1417 0.7 3.0 1.0 3.6 0.7 1.7
aromadendrene 1439 - - 0.5 - - 0.6
a-humulene 1452 - 0.7 - - - 0.3
geranyl acetone 1453 0.5 - - 1.2 - -
bicyclogermacrene 1500 - 8.1 1.2 - - -
§-cadinene 1522 1.3 2.6 2.0 4.2 0.8 5.4
a-calacorene 1544 15 - - 29 - -
elemol 1548 - 2.0 3.0 - 14 1.6
spathulenol 1577 4.6 5.1 6.0 5.9 5.3 6.0
caryophyllene oxide 1582 12.6 7.8 28.1 10.8 11.8 19.8
humulene epoxide 1608 1.4 - - 0.9 - -
E-sesquilavandulol 1633 1.8 - - 1.0 - 6.3
a-muurolol 1644 1.3 1.6 3.3 3.2 2.9 4.2
B-eudesmol 1649 155 16.4 20.9 19.2 57.2 18.9
bulnesol 1670 - - - - - 0.4
Number - 20 13 13 20 11 16

Total - 69.7 57.0 70.3 72.9 83.9 79.5
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Table 4. Comparison of essential oil content in different organs of Pycnocycla species

Essential oil of

Essential oil of

Essential oil chemical compositions of the fruit and
seeds of the endemic species Pycnocycla
bashagardiana Mozaff. Journal of the Chilean
Chemical Society, 60(3): 3038-3039.

-Davies, N.W., 1990. Gas Chromatographic retention
index of monoterpenes and sesquiterpenes on methyl
silicon and carbowax 20M phases. Journal of
Chromatography, 503: 1-24.

- Jahandar, F., Asgarpanah, J., Najafizadeh, P and
Mousavi, Z., 2018. Anti-inflammatory activity and
chemical composition of Pycnocycla bashagardiana
fruit’s essential oil in animal models. Iranian Journal
of Basic Medical Sciences, 21(2): 188-193.

- Javidnia, K., Miri, R., Soltani, M. and Khosravi, A.R.,
2008. Constituents of the essential oil of Pycnocycla
nodiflora Decne ex Boiss. from Iran. Journal of
Essential Oil Research, 20(6): 502-504.

- Mahboubi, M., Mahdizadeh, E. and Heidary Tabar, R.,
2016. The chemical composition, antimicrobial, and
antioxidant activities of Pycnocycla spinosa and
Pycnocyla flabellifolia essential oils. Zeitschrift fiir
Naturforschung C. A Journal of Biosciences,
71(11-12): 403-408.

- Mozaffarian, V., 2007. Flora of Iran Umbelliferae
Family (No. 54). RIFR Publication, Tehran, Iran.

- Mozaffarian, V., 2006. A Dictionary of Iranian Plants
Name. Farhang Moaser Press, 596p.

- Nasr, M. and Asgarpanah, J., 2014. Volatile
constituents of the seeds and fruit of Pycnocycla
nodiflora. Natural Product Communications, 9(12):
1781-1782.

Species seed or fruit aerial parts Reference
(%) (%)

P. aucheriana - 0.1 Alimirzaloo & Asgarpanah, 2017
P. aucheriana - 3.8 Alimirzaloo & Asgarpanah, 2017
P. caespitosa 0.16 - Sadraei et al., 2016

P. bashagardiana - 0.2-0.4 Chehrazimeydan & Asgarpanah, 2015
P. caespitosa 0.25 - Asgarpanah et al., 2014

P. nodiflora Decne ex Boiss - 0.05-0.1 Nasr & Asgarpanah, 2014

P. bashagardiana 11 - Abbasi et al., 2014
P. aucheriana 0.12 - Teimouri et al., 2005
P. musiformis 0.14 - Teimouri et al., 2005

P. spinose var spinosa 0.1 - Asghari et al., 2001
P. flabellifolia 0.37 - Yari et al., 1999
- Chehrazimeydan, M. and Asgarpanah, J., 2015. References

- Abbasi, E., Ghorban Dadras, O. and Asgarpanah, J.,

2014. Essential oil composition of the endemic
species Pycnocycla bashagardiana Mozaff. Journal of
Essential Oil Research, 26(5): 363-366.

- Adams, R.P., 2017. Identification of Essential Oils by

lon Trap Mass Spectroscopy. Academic Press, New
York, 809p.

- Alimirzaloo, F. and Asgarpanah, J., 2017. Chemical

composition of the volatile oils from the fruits and
seeds of the medicinal plant Pycnocycla aucheriana
Decne Ex Boiss. from Iran. Farmacia, 65(4): 591-595.

- Alizadeh, A. and Abdollahzadeh, H., 2017. Essential

oil constituents and antimicrobial activity of
Pycnocycla bashagardiana Mozaff. from Iran.
Natural Product Research, 31(17): 2081-2084.
Aramideh, Sh., Heshmati, M. and Asgarpanah, J.,
2018. Apoptosis induction of the essential oil from the
leaf of Pycnocycla bashagardiana mozaff. in ht-29
cells: association with expression bcl-2 and bax. 2nd
International Congress on Biomedicine, Bagiyatallah
University of Medical Sciences, Tehran, Iran,
13-15 January.

- Asgarpanah, J., Karbala Mohamad, N. and Behbahani,

P., 2014. Essential oil composition of the endemic
species of Pycnocycla caespitosa Boiss. & Hausskn.
Journal of Essential Oil Bearing Plants, 17(4):
633-637.

- Asghari, Gh., Houshfar, Gh. and Mahmoudi, Z., 2001.

Composition of the essential oil of Pycnocycla
spinosa Decne ex Boiss. from Isfahan. DARU Journal
of Pharmaceutical Sciences, 9(3-4): 28-29.
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Abstract

The genus Pycnocyla belongs to the Apiaceae family and has eight perennial species in Iran.
In this study, the essential oil content and chemical compounds of P. nodiflora Decne ex. Boiss.
and P. flabellifolia Boiss. were investigated. The aerial parts of plants at seeding stage were
collected from two habitats in Hormozgan province through two consecutive years and
Kermanshah province in one year, respectively. Stem+leaf [SL] and seed [S] were separated and
shade-dried. The essential oil was extracted by Clevenger apparatus and hydrodistillation
method for three hours. Percentage and chemical composition of the essential oils were
determined by GC and GC/MS. The essential oil content of P. nodiflora was obtained [SL]:
0.23 and 1.21% (two years) and [S]: 0.23% in Tangzagh habitat of Hormozgan and [SL]: 0.02
and 0.06% (two years) and [S]: 0.01% in Abmah habitat. Caryophyllene oxid (7.8-28.1%) and
p-eudesmol (15.5-57.2%) were recognized as the main compounds of [SL] and [S] essentials
oils of both habitats in this species. In P. flabellifolia, the essential oil content of [SL] and [S]
was 0.66 and 0.76%, respectively. The main compounds in [SL] essential oil of this species
were cis-f-ocimene (33.8%), trans-f-ocimene (39.6%), and terpinolene (12.9%) and in [S]
essential oil were trans-g-ocimene (28%), cis-f-ocimene (31%), and terpinolene (12.6%).
According to previous reports on the antimicrobial properties of trans-f-ocimene and cis-f-
ocimene compounds on bacteria like Staphylococcus aureus and S. epidermidis and the
predominance of these compounds in the essential oil of P. flabellifolia, studies on antimicrobial
properties of this species essential oil is recommended.

Keywords: Pycnocycla, Apiaceae, caryophyllene oxid, p-eudesmol, cis-B-ocimene,
trans-f-ocimene.



