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Achillea nobilis
Table 1. Place of collection and other characters of
Achillea nobilis seeds

Weight of Name and

Oil yield 1000 Place of Gecnozznk
seeds collection

0.75 0.51 Khalkhal 12384
0.58 0.15 Zanjanl 23156
0.79 0.23 Zanjan2 23148
0.91 0.1 Zanjan3 24013
0.33 0.04 Semnan 21606
1.44 0.38 Sanandaj 9902

0.47 0.03 Khoramabad 9489

0.56 021 Golestanparkl 18632
0.98 0.05 Golestanpark?2 20166
1.04 021 Gorganl 12932
1.02 0.16 Gorgan2 20221
0.90 0 Gorgan3 21289
0.94 0.02 Maravehtapel 16273
1.26 0.06 Maravehtape2 16590
0.84 0.11 Rudsar 21169
0.86 0.12 Siahkal 21174
117 0.08 Alasht 16298
0.84 0.08 Arak 15587
0.79 0.04 Hamedanl 4453

0.85 0 Hamedan2 26494
0.74 0.16 Yazd 18706
0.56 0.09 Unknown 24277
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Table 2. Essential oil composition of Achillea nobilis in 22 regions of Iran

x
§ - < E « T e ® 2 o % ® g = e o o ¢ £
= 5 < = <1 = < < c s =1 s z =4 =4 =
No compound § = 8 F E R € 5 % £ % g s 5§ 3 5 g £ £ 5 g 8
t 5 5§ T 5 > & 8§ 5§ &8 £ 3 8 8 8 8 §F < 8§ &% 8§ 3 =
£ T g T X 0 g g %] o >
4
1 a-pinene 940 02 42 24 18 2 08 04 11 - 04 04 - - - - - - -
2 Camphene 954 13 45 63 1 04 - - 16 - 09 08 - - - - - - - - - --
3 Sabinene 974 37 15 35 27 25 31 49 24 23 2 47 18 35 35 34 35 37 35 15 26 32 25
4 Myrcene 992 17 - 21 13 09 12 - - - - - - - - - - - - - - - -
5 1,8-cineole 1032 123 36 75 155 117 127 99 28 2 46 83 1 3 39 18 1 22 18 13 17 3 18
6 artemisia ketone 1063 95 41 306 09 104 218 13 576 733 726 70 66.3 814 845 816 855 763 759 813 80.1 80.2 86.7
7 Terpinolene 109 08 04 19 - 03 16 - 26 23 25 31 18 76 36 48 51 - 5 36 45 54 35
8 a-thujone 1103 114 102 52 493 29 127 521 54 09 - 04 03 - - - 93 - - - - -
9 B-thujone 1115 38 31 16 117 115 62 179 14 07 - - - -
10 trans-p-mentha-2,8-dien-1-ol 1123 28 - - - - - - - - -
11 Chrysanthenone 1130 06 02 - - - - -
12 trans pinocarveol 1140 1.2 - - - 11 09 - - - - 04 - - -
13 Camphor 1147 11 81 07 04 3 29 04 45 33 4 - 08 - 1 - 1 3 4 17 12 -
14 cis chrysanthenol 1165 157 417 237 51 84 58 - 85 08 07 41 83 04 05 07 03 06 06 06 06 05
15 terpinen-4-ol 1178 36 18 43 05 35 08 09 - -- - 16 14 - - - - - - - - --
16 a-terpineol 1190 14 - 11 05 18 16 08 - - 03 08 08 - - - - - - - - - -
17 verbenone 1206 14 04 - - - 07 09 04 04 05 03 05 08 07 09 03 03 03 05 06 05
18  trans chrysanthenyl acetate 1238 28 03 26 19 - - - - - - - - - - - - - - -
19 cis chrysanthenyl acetate 1265 24 0.2 - 49 04 03 05 08 03 02
20 lavandulyl acetate 1290 1.2 - - - 03 06 - - - - - -
21 menthyl acetate 1295 45 - 02 03 04 - - - - - 18 19 - - - - - - - -
22 a-terpinyl acetat 1350 07 11 03 02 06 1 05 03 03 08 03 04 - - 04 02 03 08 04 05 03 03
23 ¥-gurjunene 1477 05 - - - 03 06 06 - 08 11 04 04 03 02 03 03 04 - 02 06 04 05
24 indipone 1498 27 54 14 09 18 34 25 23 12 37 08 19 05 04 22 06 13 45 19 32 17 05
25  lavandulyl isovalerate 1510 04 05 04 06 06 04 04 0.7 - - - - - 04 - - - - -
26 lavandulyl 2-methyl butyrate 1513 06 03 06 06 - 06 05 05 - - - - - -
27 cubenol 1648 19 34 39 44 03 16 25 38 = 04 02 0.5 0.5 0.2
28 B-eudesmol 1650 0.7 - - - 03 - - - 05 - - - - - - - - - - - -
29 intermedeol 1667 47 16 13 08 38 27 09 23 48 25 06 05 19 - - 1 14 11 19 25 16
30 p-cymene 1046 - - -- - -- - 05 05 - - - - -- - - - - - - - - --
Total 97.4 96.6 99.0 985 96.9 90.7 97.2 98.0 94.1 96.2 99.6 90.1 98.7 97.7 96.7 98.8 974 957 96.9 97.9 99.1 98.69
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Table 3. Survey of statistic characters contains mean, minimum, maximum and standarad deviation of components
for 22 population of A. nobilis

Compound mean minimum maximum Standard deviation CcVv
a-pinene 0.62 0.00 4.20 1.08 173.37
camphene 0.76 0.00 6.30 1.60 209.93
sabinene 3.00 1.50 4.90 091 30.41
myrcene 0.33 0.00 2.10 0.65 198.74
1,8-cineole 5.15 1.00 15.50 4.52 87.65
artemisia ketone 56.00 0.90 86.70 3251 58.06
terpinolene 2.75 0.00 7.60 2.09 76.14
a-thujone 8.42 0.00 52.10 15.36 182.38
B-thujone 2.63 0.00 17.90 4.90 186.27
trans-p-mentha-2,8-dien-1-ol 0.13 0.00 2.80 0.60 469.04
chrysanthenone 0.04 0.00 0.60 0.13 365.47
trans plnocarveol 0.16 0.00 1.20 0.38 232.17
Camphor 1.87 0.00 8.10 2.04 109.18
Cis chrysanthenol 5.80 0.00 41.70 10.00 172.37
Terpinen-4-ol 0.84 0.00 4.30 1.34 160.35
a-terpineol 0.41 0.00 1.80 0.60 144.15
Verbenone 0.47 0.00 1.40 0.34 72.75
Trans chrysanthenyl acetate 0.35 0.00 2.80 0.86 250.09
Cis chrysanthenyl acetate 0.45 0.00 4.90 1.12 247.30
Lavandulyl acetate 0.10 0.00 1.20 0.28 297.15
Menthyl acetate 0.41 0.00 4.50 1.06 256.43
a-terpinyl acetat 0.44 0.00 1.10 0.29 65.53
¥-gurjunene 0.36 0.00 1.10 0.28 78.61
indipone 2.04 0.40 5.40 1.35 66.28
Lavandulyl isovalerate 0.20 0.00 0.70 0.26 128.17
Lavandulyl 2-methyl butyrate 0.17 0.00 0.60 0.26 153.65
Cubenol 1.07 0.00 4.40 1.52 141.67
B-eudesmol 0.07 0.00 0.70 0.19 273.03
intermedeol 1.72 0.00 4.80 1.37 79.73
a-thujene 0.01 0.00 0.20 0.04 469.04
p-cymene 0.02 0.00 0.50 0.11 469.04
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Table 4. Means of compounds in Clusters 1 & 2

No compound Retention Index  Means in Clusters 1~ Means in Clusters 2
1  a-pinene 940 0.6 1.7
2 camphene 954 11 2.7
3 sabinene 974 2.7 31
4 myrcene 992 -- 14
5  1,8-cineole 1032 2.7 10.5
6  artemisia ketone 1063 76.9 11.2
7  terpinolene 1090 4.0 1.0
8  a-thujone 1103 2.7 24.3
9  B-thujone 1115 1.0 8.0
10 trans-p-mentha-2,8-dien-1-ol 1123 - 2.8
11 chrysanthenone 1130 -- 0.4
12 trans plnocarveol 1140 04 11
13 camphor 1147 2.4 2.4
14  cis chrysanthenol 1165 1.2 16.7
15 terpinen-4-ol 1178 15 2.2
16  o-terpineol 1190 0.6 1.2
17  verbenone 1206 0.5 0.8
18 trans chrysanthenyl acetate 1238 -- 1.9
19 cis chrysanthenyl acetate 1265 0.4 25
20 lavandulyl acetate 1290 - 0.7
21 menthyl acetate 1295 1.8 1.3
22 o-terpinyl acetat 1350 0.4 0.6
23 y-gurjunene 1477 0.4 0.5
24 indipone 1498 1.8 2.6
25 lavandulyl isovalerate 1510 0.5 0.5
26  lavandulyl 2-methyl butyrate 1513 0.5 0.5
27  cubenol 1647 0.9 2.6
28  B-eudesmol 1650 0.5 0.5
29  intermedeol 1667 1.8 2.3
30  p-cymene 1046 0.5 0.5

Total percentage of identified compounds 97.04 96.61
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ABSTRACT

The Achillea genus has 19 herbaceous aromatic species in Iran, six of them are endemic. One of the
native species of this genus is Achillea nobilis. In traditional medicine, different parts of Achillea species
are used because of antiseptic, anti-inflammatory, antihistamine and antioxidant properties. In this
research, the seeds of Achillea nobilis were collected from different provinces of Iran and cultivated in the
field of Alborz Research Station, Karaj, Iran. In order to compare the essential oil content and
composition, flowering shoots were collected in full flowering stage. The plant materials were dried at
shade and their essential oils were obtained by hydro-distillation. The oils were analyzed by gas
chromatography (GC) and gas chromatography/mass spectrometry (GC/MS). Results showed that the oil
yields varied from 0.33% to 1.44%. Semnan sample was produced the minimum amount of oil yield
whereas Kordistan population had maximum oil yild. Cluster analysis divided all accessions into two
clusters. The main compound in the oils of first cluster was artmisia ktone. The highest amount of
Artemisia ketone (85.5%) was found in the oil of Sanandaj population. In the oil of Ghorghan-2, 84.5%,
Maraveh Taph 81.6%, Zanjan-1 81.3%, Golestan-2, 80.2% and Golestan-3, 80.1% of Artemisia ketone
were identified. In the oils of cluster 2, the percentage of Artemisia ketone was very low. The accessions
contained alpha-thujone, beta-thujone and 1, 8-cineole in their oils. Hamedan-2 population was a rich
sourc of cis-chrysanthenol, Gorgan-1 and Khoramabad populations were the rich sources of alpha-thujone
and Gorgan-1 contained highest amount of beta-thujone.

Keywords: Achillea nobilis, Artemisia ketone, a-thujone, cis-chrysanthenol, essential oil.
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