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Introduction

Essential oils from medicinal plants are widely used as flavoring agents as well as herbal medicines. Anthemis is an
important medicinal plant that the essential oil is its active ingredient. Evaluattion of plant chararcteristics and
identification of superior species is important to be used in pharmaceutical industry and breeding programs.

Materials and Methods

In this study, the essential oil components of five different Anthemis species such as: A. tinctoria, A. hyalina,
A. wiedemanniana, A. pseudocotula and A. haussknechtii were evaluated for the first time, in order to better understanding
the characteristics of Anthemis species. To do this, plants shoots with flowers were collected at flowering time during
2017 from five natural habits of Kurdistan province including Baneh-Sevenj, Seghez-Malgharani, Saheb-Seyedabad,
Marivan-Musk and Sanandaj-the beginning of the road of Marian. The essential oils were extracted from dried plants
using Klevenger with distilled water for five hours and their percentage was calculated. Then the essential oil components
were identified by gas chromatography mass spectrometry (GC/MS).

Results and Discussion

The results showed that there was difference among the different Anthemis species in terms of essential oil percentage
and components. Essential oil percentage was from 0.02 to 0.15%, most of which was related to A. hyaline (0.15%) and
A. setacea (0.08%), respectively. According to the results, 14 components in A. tinctoria, 18 components in A. hyaline,
17 components in A. wiedemanniana, 16 components in A. pseudocotula and 17 components in A. haussknechtii, were
identified. The components camphor, gama-Eudesmol, beta-Myrcene, chrysanthenyl acetate, 1,8-cineole, Terpinine-4-ol
and Thymol were the highest amount. The highest essential oil percentage was related to the camphor component that
was observed in A. wiedemanniana (53.57%). Cluster analysis divided the specied in two groups that A. wiedemanniana
was alone in a separated group.

Conclusions
According to the results, the species of A. wiedemanniana due to the high amount of essential oils specially camphor is
superior and can be used in pharmaceutical, food and perfumery industry and breeding programs
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Table 1: Geographical information in the studied Anthemis species (data of 2016 year)

bl LS 3 g Lo g (o y 33 001yl 9 (Gt

. . . Above mean . . Average annual Total annual
Specie Population Weather station sea level (m) Longitude (E) Latitude (N) temperature (°C) rainfall (mm)
Anthemis tinctoria Baneh _ Sevenj Baneh 1918 45° 57" 573" 36° 03" 210" 13.52 631.89
Anthemis hyalina Sagez _ Malgarani Sagez 1733 46° 12" 764" 36° 15° 816" 10.72 410.02
. Antheml_s Saheb _ Seyedabad Sagez 1430 46° 33" 438" 36°19° 3 87" 10.72 410.02
wiedemanniana
Anthemis pseudocotula Marivan _ Musk Marivan 1415 46° 11" 7.54" 35°31'49.21" 10.72 832.53
Anthemis haussknechtii ~ Sanandaj _ Marivan Sanandaj 1544 46° 59' 55.13" 35°22"36.08" 14.43 317.72
Table 2: Variance analysis of the essential oils parentage in the studied Anthemis species
MS
S.0.V. f Essential oils parentage
Specie 4 0.009%*
Error 10 0.000
CV (%) 23.38

™ Significant differences at 1% levels.
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Fig. 1: Essential oils parentage in the studied Anthemis species
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Table 3: Percentage and type of essential oil components in the studied Anthemis species

Anthemis  Anthemis Anthemis Anthemis Anthemis
No. Component RI . . . . ; ..
tinctoria hyalina wiedemanniana pseudocotula haussknechtii

1 Alpha-thujen 927 - 0.93 0.69 - -

2 Alpha-Pinene 931 - 6.14 6.86 2.12 1.73
3 Camphene 939 - 5.05 9.36 - -

4 Sabinene 960 - 1.29 0.37 - -

5 Beta-Myrcene 967 - 18.63 3.10 8.84 9.02
6 Cis-Ocimene 984 1.90 2.00 0.78 3.12 2.23
7 Alpha- 1015 - 1.12 - - -

Terpinene

8 Limonene 1022 - - 0.92 - -

9 3-Octanol 1028 - 0.90 1.43 1.26
10 1,8-cineole 1033 3.58 9.45 8.66 7.52 9.28
1 Gama- 1062 . 1.98 . . 1.21

Terpinene

12 Alpha- 447 . . 1.04 . .

terpinolene

13 Beta-thujone 1098 - - 2.48 - -
14 Methanol 1142 - - 5.20 - -
15 Borneol 1165 3.61 - - - -
16 Terpinine-4-ol 1176 - 13.48 2.68 3.89 8.22
17 Camphor 1180 11.26 17.86 53.57 4.16 8.63
18 Alpha- 1189 - - 0.71 - -

Terpineol

19 Myrtenol 1201 - - - 0.85 2.17
go  Chrysanthenyl g - 7.32 1.06 18.76 1.95

acetate

21 Bornyl acetate 1273 - 1.22 - -
22 Thymol 1280 2.70 - - 8.18 11.47
23 Carvacrol 1300 2.51 - - - -

Beta-
24 1355 - 2.72 - 4.28 3.16

Caryophyllene

AY
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Table 3 Continued: Percentage and type of essential oil components in the studied Anthemis species

Anthemis  Anthemis Anthemis Anthemis Anthemis

No. Component RI . . - . ; .
tinctoria hyalina  wiedemanniana  pseudocotula  haussknechtii

Trans-beta-
25 Farnesene 1371 4.72 - - - -
Beta-

26 Sesquiphellandrene 1512 3.95 i ) ) i

27 Nerolidol 1562 3.43 3.14 5.16 2.39

28 Spathulenol 1566 3.74 1.91 0.41 4.89 6.12

29 Caryg)‘(’i?;"e“e 1580 4.79 1.90 0.40 213 -

30 Beta-Eudesmol 1624 3.72 - 6.18 5.27

31 Gama-Eudesmol 1641 27.78 - - - 6.48

32 Aipha-Cadinol 1655 - - - 2.02 2.04

33 Alpha-Bisabolol 1689 2.38 - - - -

Total 80.07 97.04 98.29 83.53 82.63
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e (6 5VL Sl Gl il lyls a8 SLS 5l ol 03l
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Table 4: Descriptive statistics of essential oil components of the Anthemis species

No. Component Range Minimum Maximum Mean Std. Deviation ~ Variance
1 Alpha-thujen 0.93 0.00 0.93 0.324 0.451 0.204
2 Alpha-Pinene 6.86 0.00 6.86 3.370 2.977 8.865
3 Camphene 9.36 0.00 9.36 2.882 4.230 17.896
4 Sabinene 1.29 0.00 1.29 0.332 0.558 0.312
5 Beta-Myrcene 18.63 0.00 18.63 7.918 7.118 50.680
6 Cis-Ocimene 2.34 0.78 3.12 2.006 0.837 0.701
7 Alpha-Terpinene 1.12 0.00 1.12 0.224 0.5008 0.251
8 Limonene 0.92 0.00 0.92 0.184 0.411 0.169
9 3-Octanol 1.43 0.00 1.43 0.718 0.682 0.466
10 1,8-cineole 5.87 3.58 9.45 7.698 2.423 5.872
11 Gama-Terpinene 1.98 0.00 1.98 0.638 0.915 0.837
12 Alpha-terpinolene 1.04 0.00 1.04 0.208 0.465 0.216
13 Beta-thujone 2.48 0.00 2.48 0.496 1.109 1.230
14 Methanol 5.20 0.00 5.20 1.040 2.325 5.408
15 Borneol 3.61 0.00 3.61 0.722 1.614 2.606
16 Terpinine-4-ol 13.48 0.00 13.48 5.654 5.285 27.939
17 Camphor 49.41 4.16 53.57 19.096 19.899 396.002
18 Alpha-Terpineol 0.71 0.00 0.71 0.142 0.317 0.101
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Table 4 Continued: Descriptive statistics of essential oil components of the Anthemis species

No. Component Range Minimum  Maximum Mean  Std. Deviation  Variance
19 Myrtenol 2.17 0.00 2.17 0.604 0.949 0.902
20  Chrysanthenyl acetate 18.76 0.00 18.76 5.818 7.765 60.300
21 Bornyl acetate 1.22 0.00 1.22 0.244 0.545 0.298
22 Thymol 11.47 0.00 11.47 4.470 5.144 26.465
23 Carvacrol 2.51 0.00 2.51 0.502 1.122 1.260
24 Beta-Caryophyllene 4.28 0.00 4.28 2.032 1.940 3.764
25 Trans-beta-Farnesene 4.72 0.00 4.72 0.944 2.110 4.456
26 Beta- 3.95 0.00 3.95 0.790 1.766 3.121
Sesquiphellandrene

27 Nerolidol 5.16 0.00 5.16 2.824 1.876 3.522
28 Spathulenol 571 0.41 6.12 3.414 2.285 5.223
29 Caryophyllene oxide 4.79 0.00 4.79 1.844 1.887 3.562
30 Beta-Eudesmol 6.18 0.00 6.18 3.034 2.905 8.444
31 Gama-Eudesmol 27.78 0.00 27.78 6.852 12.030 144,742
32 Aipha-Cadinol 2.04 0.00 2.04 0.812 1.111 1.236
33 Alpha-Bisabolol 2.38 0.00 2.38 0.476 1.064 1.133
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Fig. 2: Cluster dendrogram using ward method based on essential oils percentage and components of Anthemis species
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