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(I) 1,8-cineole + trans-nerolidol ( yiwuST 00).

(IT) Cubenol (¢S ).

(I1I) germacrene-D + isospathulenol ( y&enST &)
(IV) Camphor + Cubenol ( piwST| 0).
(V) 1,8-cineole + beta-thujone + Cubenol (- yiwS| 45).
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(millefolium Achillea) ) ;| o ologs ST Guilul oloads LS 5 Y- oo

S RIP 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1,8-Cineole 1036 23 74 16 24 63 29 14 3 20 88 79 12 72 16
d -Terpinene 1061 49 0.4
B-Thujone 1112 29 58 42 49 1.1 2.1
trans-Verbenol 1151 12 2 3 4 4 2.7 1.6
Camphor 1154 Y 79 6 19 26 26 7.8 13 10 62 37 33 3.1 6.8
Pinocarvone 1168 22 19 2.4 2.1 5.1 8.5
Borneol 1178 09 21 43 21 59 13 1.6 1.5 4.2
Cis-ChrysanthenylA 1260 0.6 56 13 0.7 1 54
Bornyl acetate 1288 2.8 78 14 25 22 1 27
Caryophyllene 1425 8 3 05 1.7 39 1.1 27
Germacrene-D 1487 13 48 11 83 8 8 2 47 49 75 21 48 11
o -Muurolene 1501 1.2 0.6 1.2 6.4 0.6
Calacorene 1530 25. 2.7 2.4 1.1 22 1.6 0.7
trans-Nerolidol 1570 25 93 1.1 23 8.1 1.8 19
Isospathulenol 1592 1.9 6 51 23 59 8 45 50 50 36 43 54
Caryophyllene oxide 1598 0.8 1 12 2 69 19 09 42 85 3 27 83
Cubenol 1648 13 11 36 11 97 38 11 31 31 94 3.1
B-Eudesmol 1667 1.1 12 49 18 11 0.7 54 12 038 25 95 25
S5 RIP 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Limonene 1032 15 1.2 0.5
1,8-Cineole 1036 55 2 66 11 22 95 11 19 87 29 11 89 68 7.7
d-Terpinene 1058 44 0.7 15 3.1 14 78 58 28
d -Terpinene 1061 0.5 22
B-Thujone 1112 3.6 4 55 24 04 26 15 16 16
Camphor 1154 22 37 37 83 16 96 7.1 49 56 06 63 42 67 1.1
Pinocarvone 1168 2.8 16 1.7
Borneol 1178 18 6 16 21 13 1 09 34 4 03 16 12 04 0.8
Bornyl acetate 1288 5 14 66 25 15 1 1.6
Germacrene-D 1487 13 32 6.7 33 35 48 21 48 83 34 7.1 4.4
Calacorene 1530 06 1.8 19 13 03 25 09 38 11 09 18 88 6.1
trans-Nerolidol 1570 09 48 7.8 04 09 14 11 9.3
Isospathulenol 1592 17 69 5 37 92 28 21 3 37 05 34 49 11 2.1
Caryophyllene oxide 1598 2.1 46 51 49 1 54 06 54 82 08 7.1 09 14 09
Cubenol 1648 74 43 23 16 06 41 29 16 3.1 28 57 19 32 7
B-Eudesmol 1667 09 93 09 23 16 48 0.7 14 56 40 61 28 26 1.2
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Variation in Phytochemical Components among
Iranian Achillea millefolium Accessions

Mostafa Farajpour and Mohsen Ebrahimi”
Department of Agronomy and Plant Breeding, College of Abourihan, University of Tehran, Tehran, Iran
“Corresponding Author: Mebrahimi@ut.ac.ir

Abstract

Chemical composition and essential oil yields from aerial parts of 31 Iranian Achillea millefolium
accessions, were investigated. The accessions were obtained from Research Institute of Forests and
Rangelands, Tehran, Iran. The samples were cultivated in the Research Farm of College of Abouraihan,
University of Tehran, Iran. The accessions were cultivated in a greenhouse, and then when the plant
reaches to about 10 cm, there were transferred to the filed. The concentrations of the hydro-distilled
essential oils ranged from 0.03% to 0.39%. GC-MS analysis revealed 50 compounds in the accessions.
The main components of the essential oils in Iranian A. millefolium accessions varied in the following
ranges: 1,8-Cineole, 1.2-19.8%; p-thujone, 0.4-55.3%; camphor, 0.6-25.5%; germacrene-D, 2-20.6%;
trans-nerolidol, 0.4-48.1%; isospathulenol, 0.5-36% and cubenol, 0.1-42.9%. According to cluster
analysis, five chemotypes were obtained as: 1,8-Cineole/trans-nerolidol, high cubenol, high germacrene-
D/isospathulenol, high camphor/cubenol and high1,8-Cineole/ B-thujone/cubenol. Results revealed a high
level of variation of composition and yield of essential oils among the Iranian Achillea millefolium
accessions.

Keywords: Essential oil, GC-MS, Chemotype, 1,8-Cineole, Camphor.
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