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Study of the Qualitative and Quantitative Assesment of Essential oil Components of
Four Sepecies in Yarrow (Achillea spp.)
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Table 1: The characteristics of the studied Species and ecological traits in different habitats of Achillea
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Latitude Longitude Altitude (From see level) (m) Collection region Species
"55.95' 29 37° 040" 045’ 1405 S 40l = sty 53 o omse olley .
West Azerbayjan -urmia- Band Achillea setacea Waldst. and Kit.
Aﬁl)p—us)l—d,é.).ﬂ |
" ' 0 ry 3 . o . Lc
"2.24" 42 37° 7929 3 45 1332 West Azerbayjan -urmia- S9)8052 9 20) Ou>en
Shoracand Achillea biebersteinii Afan.
— ooy = 5 g = (2831 L dls
"25.33' 45 36° 91558 46 1367 West Azerbayjan -Boukan- A h'If T u_ﬁ_ yL
Hossain mameh chillea tenuifolia Lam.
g 09,9 =5,9LaS = 056,81 e e
"2.08' 50 36° 4439 21 46° 1353 s oligS o jolags
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Vorodi shahr

Achillea wilhelmsii C. Koch
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Table 2: Essential oil percentage of studied species of yarrow
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Essential oil percentage Species No
052 e Olyoleg: 1
Achillea setacea Waldst. and Kit.
0.52 G9,48550 5 955 Olples: 2
Achillea biebersteinii Afan.
052 e olsles: 3
Achillea tenuifolia Lam.
0.82 o oligS oyl oless 4

Achillea wilhelmsii C. Koch

5. Retention Index (RI)
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Table 3: The percentage and type of essential oil components in the studied Achillea Species

oo olisS ploler (Gl plolen saeze 500 olsles (g Olpolesy S5k asls S5 o Lot
A.wilhelmsii A.tenuifolia A. biebersteinii A. setacea Retention Index (R1) Component No.
1.87 6.94 3.83 6.15 931 a-pinene 1
7.26 2.70 3.40 2.75 939 Camphene 2
- 1.15 1.35 5.28 960 Sabinene 3
1.19 1.47 2.39 243 979 f-pinene 4
1.50 1.06 - 1.39 985 a-terpinene 5
131 - - - 1020 B-phellandrene 6
5.54 - - - 1026 P-Cymene 7
- 2078 55.51 29.15 1033 1,8-Cineole 8
1.77 1.72 - 2.60 1062 y-terpinene 9
2.05 - - - 1068 cis-Sabinenehydrate 10
11.64 6.30 - 7.90 1089 a-thujone 11
- 478 - - 1100 Thujanol 12
6.73 - - 2.79 1098 B-thujone 13
- 1.39 - 1.63 1110 Methanol 14
- - - 1.97 1124 Chrysanthenone 15
8.66 1.63 - - 1152 Borneol 16
- 4.29 3.39 8.37 1167 Terpinine-4-ol 17
37.40 15.26 14.62 941 1169 Camphor 18
1.17 1.84 4.14 2.57 1189 a-terpineol 19
- 1.17 6.42 - 1251 Piperitone 20
- 1.56 - - 1191 Myrtenol 21
- 3.60 - - 1194 cis-Piperitol 22
Chrysanthenyl
- - - 0.90 1261 acetate 23
- - - 1.99 1270 Geranial 24
- - - 1.70 1406 Trans-caryophyllene 25
- 7.35 - 1.26 1465 Germacrene D 26
- - 1.16 - 1417 B-eudesmol 27
- 6.08 - 0.86 1576 Spathulenol 28
- - - 2.49 1580 Caryophyllene oxide 29
90.57 91.07 96.21 93.59 - Eooe
Total
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Table 4: Descriptive statistics of essential oil composition of studied species of yarrow

o Jons Sl il iSla> Sl S5 ol
Variance Standard deviation Average Max Min Component No
5.29 2.30 4.69 6.94 1.87 a-pinene 1
474 2.17 4.02 7.26 2.70 Camphene 2
5.29 2.30 1.94 5.28 0.00 Sabinene 3
0.40 0.63 1.87 2.43 1.19 B-pinene 4
0.46 0.68 0.98 1.50 0.00 a-terpinene 5
0.42 0.65 0.32 131 0.00 B-phellandrene 6
7.67 2.77 1.38 5.54 0.00 p-Cymene 7
527.83 22.97 26.36 55.51 0.00 1,8-Cineole 8
1.19 1.09 1.52 2.60 0.00 Gama-terpinene 9
1.05 1.02 0.51 2.05 0.00 cis-sabinenehydrate 10
23.55 4.85 6.46 11.64 0.00 a-thujone 11
7.61 2.75 1.59 478 0.00 Thujanol 12
10.14 3.18 2.38 6.73 0.00 f-thujone 13
0.77 0.87 0.75 1.63 0.00 Methanol 14
0.97 0.98 0.49 1.97 0.00 Chrysanthenone 15
17.06 413 2.57 8.66 0.00 Borneol 16
11.85 3.44 4,01 8.37 0.00 Terpinine-4-ol 17
154.52 2.43 19.17 37.40 9.41 Camphor 18
1.62 1.27 243 4.14 1.17 a-terpineol 19
9.39 3.06 1.89 6.42 0.00 Piperitone 20
0.60 0.78 0.39 1.56 0.00 Myrtenol 21
3.24 1.80 0.90 3.60 0.00 cis-Piperitol 22
0.20 0.45 0.22 0.90 0.00 Chrysanthenyl acetate 23
0.99 0.99 0.49 1.99 0.00 Geranial 24
0.72 0.85 0.42 1.70 0.00 Trans-Caryophyllene 25
12.35 351 2.15 7.35 0.00 Germacrene D 26
0.33 0.58 0.29 1.16 0.00 B-eudesmol 27
8.55 2.92 1.73 6.08 0.00 Spathulenol 28
1.55 1.24 0.62 2.49 0.00 Caryophyllene oxide 29
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Fig. 1: Cluster dendrogram using Ward method based on the essential oil composition of of Achillea species
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Study of the Qualitative and Quantitative Assesment of Essential oil Components of
Four Sepecies in Yarrow (Achillea spp.)

Taheri Boukani!, K. and Najafzadeh®”, R.
Abstract

Essential oils are volatile compounds that are made as secondary metabolites in medicinal plants. The genus Achillea is
one of the most important medicinal plants of the Compositeae family that its essential oil has anti-bacterial and anti-
inflammatory properties. In this study, the essential oil components of four different Yarrow species including (A.
wilhelmsii), (A. biebersteinii), (A. setacea) and (A. tenuifolia) were evaluated in west Azarbayjan province. Plant
sampling was done in the flowering stage in the spring. The essential oil was extracted from dried plants using
Klevenger's for four hours and identification of essential oil components was performed by mass spectrophotometer
(GC/MS) gas chromatography apparatus. Essential oil yields varied from 0.52 to 0.82%. In general, 29 components
were identified in the essential oil of the studied species with amount of 90.57 to 96.21 percent. The components
camphor, camphene, alpha-pinene, alpha-terpineol, beta-pinene were the dominant components in the essential oils of
all species. The species of A. wilhelmsii with high levels of camphor (37.4%) and A. biebersteinii due to the high
percentage of 1,8-cineol (55.51%) can be used in pharmaceutical, food and perfumery industry and breeding programs.

Keywords: Secondary metabolites, Camphor, 1,8-cineole, GC/MS
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