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Abstract

Background and objectives: Chamomile (Matricaria chamomilla L.) is a valuable medicinal
plant with many applications in the food, pharmaceutical, and cosmetic-health industries.
Chamomile biological properties are attributed to its essential oil (EO) compounds, especially
chamazulene and o-bisabolol oxide A, and flavonoids, esp. apigenin and luteolin. Evaluation of
wild plant populations belonging to different geographical regions in situ (study on wild samples)
and ex situ (study on wild samples under agricultural conditions) is a crucial step in plant breeding
and selection of promising genotypes. On the other hand, cultivation and domestication of wild
plants under agricultural conditions improves plant yield and prevents unnecessary harvesting and
extinction of the plant. In the present study, the quantitative and qualitative EO diversity of some
wild chamomile populations and their cultivated equivalents was investigated.
Methodology: Flowers and seeds of 15 wild chamomile populations were collected from natural
habitats of Iran, including 12 populations from Khuzistan province (Kh1-12), 2 populations from
Fars province (F1-2), and 1 population from Bushehr province (F3) in 2021 (February-May).
Flowers were used for EO extraction, and seeds were planted in a randomized complete block
design (treatment = genotype) with three replications. The research farm located at Alborz Research
Station, affiliated with the Research Institute of Forests and Rangelands, Alborz province, was
considered as the cultivation site without adding fertilizer to the soil. The seeds were sown directly
in the field with 15 cm distance between the planting lines and 15 cm between the plants on the
lines (April 2021). Drip irrigation was used, and weeding was done mechanically. Flowers with less
than 5 cm of peduncles were harvested manually at the 75% full bloom stage. The shade-dried
flowers EOs were extracted by water distillation (Clevenger) for 3 hours, and their quantitative and
gualitative analysis was done using GC and GC/MS.
Results: The results showed that sesquiterpene hydrocarbons, oxygenated sesquiterpenes, and
diacetylenes made the highest EO compounds percentage in both wild and cultivated samples.
Chamazulene (from sesquiterpene hydrocarbons) and o-bisabolol oxide A (from oxygenated
sesquiterpenes), as two important chamomile EO compounds, showed an increase from wild to
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cultivated samples. Among the wild samples, the highest chamazulene (5.3%) and a-bisabolol
oxide A (21.5%) amounts were assigned to the populations Kh8 and Kh4, respectively. In the
cultivated samples, the highest amount of these compounds (11.1% and 32.3%, respectively) was
obtained in the populations Kh7 and F2, respectively. In general, the main EO compounds in the
wild and cultivated populations included a-bisabolone oxide A (wild: 40.1% (F1) to 64.5% (Kh3)
and cultivated: 29.8% (F2) to 56% (Kh3)), a-bisabolol oxide A (wild: 5.8% (Kh5) to 21.5% (Kh4)
and cultivated: 10.3% (Kh3) to 32.3% (F2)), E-B-farnesene (wild: 6.1% (Kh3) to 23.3% (Kh8) and
cultivated: 6.9% (Khl) to 15.6% (F3)), Z-spiroether (wild: 0 (F1) to 16.1% (Kh1) and cultivated:
9.1% (Kh7) to 15.1% (Kh13)), and chamazulene (wild: 1.6% (Kh6) to 5.3% (Kh8) and cultivated:
4.7% (Kh6) to 11.1% (Kh7)). Also, the EO% was obtained more in the cultivated samples (0.9%
(Kh5) to 1.4% (Kh13)) than the wild ones (0.1% (Kh6) to 0.5% (Kh10).

Conclusion: The results of this research showed that by cultivating wild populations under
agricultural conditions and water and crop management, it is possible to have essential oil in the
desired quantity and quality compared to wild ones.

Keywords: Matricaria chamomilla L., wild plant populations, cultivation, essential oil,
chamazulene.
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Table 1. Location characteristics of some wild Iranian Matricaria chamomilla populations collected from

Population code Origin (City, Province, Country) Longitude (°-'-"") Latitude (°-'-"") Altitude (m)
Khi Andimeshk. Khuzistan. Iran 48-24-0.720 32-28-7.938 144
Kh2 Sardasht, Khuzistan, Iran 48-49-11.250 32-29-55.220 471
Kh3 Dehdez. Khuzistan, Iran 50-17-42.210 31-42-30.803 1567
Kh4 Andika2, Khuzistan, Iran 49-27-10.364 32-12-31.130 -
Kh5 Andika. Khuzistan. Iran 49-27-10.364 32-12-31.130 778
Kh6 Murmuri, Khuzistan, Iran 47-39-46.059 32-45-7.086 530
Kh7 Ahvaz, Khuzistan, Iran 49-7-25.077 31-14-34.627 30
Kh8 Dasht-e-Susan, Khuzistan, Iran 49-49-0.422 32-1-31.323 613
Kh9 Masied Solevman, Khuzistan, Iran 49-15-22.807 32-0-47.257 322
Kh10 Behbahan, Khuzistan, Iran 50-10-57.834 30-49-1.173 438
Kh12 Lali. Khuzistan, Iran 49-6-1.078 32-19-22.092 380
Kh13 Izeh. Khuzistan. Iran 49-48-54.304 31-55-25.730 834

F1 Farashband, Fars, Iran 52-5-37.91 28-52-15.85 810
F2 Firuzabad, Fars. Iran 52-33-13.25 28-52-56.65 1362
F3 Bushehr, Bushehr, Iran 51-4-19.08 28-55-34.79 178
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Figure 1. Essential oil percentage in wild Matricaria chamomilla populations and their cultivated equivalents under
Alborz province climatic conditions
W: Wild samples; C: Cultivated samples; Kh: Khuzistan samples; F1-2: Fars samples; F-3: Bushehr sample
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Table 2. Percentage and essential oil compounds group in wild Matricaria chamomilla populations and their cultivated equivalents under Alborz province

climatic conditions

Accession (WS)

Compound RI Compound group
Khl Kh2 Kh3 Kh4 Kh5 Khé Kh7 Kh8 Kh9 Kh10 Kh12 Kh13 F1 F2 F3
a-pinene 940 MH - - - - - - - 0.2 - - - - - - -
camphene 954 MH 0.2 0.4 0.6 - - - - - - 0.8 0.3 - - 0.5 -
sabinene 975 MH 0.1 0.3 0.3 - - - - - - 0.4 - - - 0.3 -
B-pinene 985 MH - - - - - - - - - 0.4 - - - 0.2 -
p-cymene 1030 MH 0.2 0.5 0.5 - - 0.1 - - - 0.7 0.2 0.3 1.4 0.4 -
limonene 1035 MH - - 0.6 - - - - - - - - - - - -
y-terpinene 1066 MH 0.3 0.8 1.0 0.2 - 0.2 0.4 0.4 0.2 0.5 0.8 0.9 0.6 0.3 0.4
decanoic acid 1363 FA - - 0.4 1.6 - 0.9 0.6 - 16 14 - - 12 1.8 35
E-caryophyllene 1425 SH - - - - - - 4.3 - - - - - 1.6 - -
E-B-farnesene 1450 SH 10.0 9.9 6.1 10.2 12.8 10.6 7.7 23.3 12.6 8.4 13.7 15.0 153 106 153
germacrene D 1482 SH 0.4 0.5 0.4 0.4 0.3 0.5 3.8 - 0.5 0.3 0.9 11 0.8 0.4 0.7
[-bisabolene 1502 SH 0.2 0.3 1.6 0.2 0.4 0.3 0.3 0.5 0.6 - 0.4 - 2.3 0.3 0.5
a-bisabolol oxide B 1654 oS 11 1.5 13 15 11 13 15 11 1.3 1.2 1.3 1.5 11 1.3 14
a-bisabolone oxide A 1682 (O8] 50.6 49.0 64.5 46.8 63.9 63.8 431 49.1 48.7 50.3 52.8 62.9 40.1 455 462
chamazulene 1731 SH 44 4.2 3.0 31 1.9 1.6 3.51 5.3 2.3 4.8 29 41 2.0 31 2.3
a-bisabolol oxide A 1743 oS 12.9 16.8 7.4 215 5.8 8.7 17.0 7.2 18.2 13.0 12.1 8.9 145 183 1738
Z-spiroether 1892 DA 16.1 13.1 4.9 11.3 9.4 10.2 10.8 7.0 11.6 12.3 12.7 4.1 - 126 9.2
E-spiroether 1895 DA 0.3 0.4 - 0.3 0.3 0.3 0.3 - 0.4 0.3 0.3 - - 0.4 0.3
hexadecanoic acid 1958 FA 2.0 0.4 - 1.6 0.7 0.7 0.9 0.3 0.9 1.8 0.7 - 6.9 2.0 1.0
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Continued Table 2. ...

Accession (CS)

Compound RI Compound group

Khl Kh2 Kh3 Kh4 Kh5 Khé Kh7 Kh8 Kh9 Kh10 Kh12 Kh13 F1 F2 F3
artemisia ketone 1059 oM 0.2 0.4 0.5 0.3 0.3 0.3 0.3 0.4 0.3 1.0 1.0 0.3 0.3 0.3 0.4
E-B-farnesene 1452 SH 6.9 11.9 7.8 111 9.6 8.8 7.7 8.9 9.3 9.6 111 9.7 10.2 118 156
germacrene D 1483 SH 0.2 0.3 0.2 0.4 0.3 0.3 0.2 0.2 0.2 - 0.3 0.3 0.6 0.5 0.5

bicyclogermacrene 1496 SH - 0.6 - 0.4 0.4 0.2 0.3 - 0.3 - 0.4 0.4 0.3 0.4 -
(E,E)-a-farnesene 1499 SH 0.2 - 0.3 - - - - 0.3 - - - - 0.4 - 0.5
E-nerolidol 1560 (O] 0.3 0.3 - - 0.2 0.3 - 0.2 - - - 0.1 0.4 - 0.2

spathulenol 1575 0S - - - - - - - - - - - - 05 02 -
a-bisabolol oxide B 1654 (O] 15 1.6 1.3 14 1.3 1.8 15 1.3 15 15 14 1.3 2.3 1.8 14
a-bisabolone oxide A 1682 (O] 47.6 36.5 56.0 38.9 54.4 55.1 47.2 44.7 39.2 49.3 534 45.7 310 298 364
chamazulene 1731 SH 9.7 6.1 11.0 9.3 6.9 4.7 111 9.6 6.5 8.8 6.1 7.6 7.3 7.3 7.0
a-bisabolol oxide A 1743 oS 21.3 23.8 10.3 231 11.7 13.9 20.9 16.7 252 17.1 14.2 16.2 282 323 237
Z-spiroether 1892 DA 9.4 14.8 10.1 13.2 12.0 114 9.1 14.1 13.8 10.0 10.3 15.1 142 123 121

E-spiroether 1895 DA 0.2 0.4 0.2 0.2 0.3 0.3 - 0.3 0.3 - - 0.3 0.3 0.2 -
hexadecanoic acid 1958 FA 0.8 14 0.8 0.7 0.9 1.2 0.5 1.1 1.2 - 0.5 1.2 1.0 1.0 0.7
n-pentacosane 2500 A 0.5 1.0 0.5 0.5 0.6 0.7 0.5 0.7 0.7 0.7 0.6 0.6 0.7 0.6 0.4

WS: Wild samples; CS: Cultivated samples; Kh: Khuzistan samples; F1-2: Fars samples; F-3: Bushehr sample; MH: Monoterpene hydrocarbons; OM: Oxygenated monoterpenes; SH:

hydrocarbons; OS: Oxygenated sesquiterpenes; FA: Fatty acid; A: Alkane; DA: Diacetylenes

Sesquiterpene
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Table 3. Essential oil compounds group percentage in wild Matricaria chamomilla populations and their
cultivated equivalents under Alborz province climatic conditions

Accession WMH CMH W.OM COM WFA CFA WSH CSH W.OS COS WDA CDA WA CA

Khl 0.8 0.0 0.0 0.2 2.0 0.8
Kh2 1.9 0.0 0.0 0.4 0.4 14
Kh3 2.9 0.0 0.0 0.5 0.4 0.8
Kh4 0.2 0.0 0.0 0.3 3.3 0.7
Kh5 0.0 0.0 0.0 0.3 0.7 0.9
Kh6 0.3 0.0 0.0 0.3 1.6 1.2
Kh7 0.4 0.0 0.0 0.3 15 0.5
Kh8 0.6 0.0 0.0 0.4 0.3 11
Kh9 0.2 0.0 0.0 0.3 2.5 1.2
Kh10 2.8 0.0 0.0 1.0 3.2 0.0
Kh12 1.2 0.0 0.0 1.0 0.7 0.5
Kh13 1.2 0.0 0.0 0.3 0.0 1.2
F1 2.0 0.0 0.0 0.3 8.1 1.0
F2 1.6 0.0 0.0 0.3 3.8 1.0
F3 0.4 0.0 0.0 0.4 45 0.7

149 170 646 707 164 96 00 05
149 188 673 622 135 152 00 09
111 192 732 676 49 103 00 05
139 211 697 633 116 134 00 05
154 171 707 677 97 122 00 05
130 140 738 710 105 117 00 07
19.7 192 615 695 111 91 00 05
290 190 573 628 70 143 00 07
160 162 682 658 120 141 00 06
135 184 645 678 126 100 00 06
179 179 662 689 130 103 00 05
202 179 732 633 41 154 00 05
220 187 557 623 00 145 00 06
144 199 651 641 129 126 00 06
187 236 654 616 95 121 00 04

WS: Wild samples; CS: Cultivated samples; Kh: Khuzistan samples; F1-2: Fars samples; F-3: Bushehr sample; MH: Monoterpene hydrocarbons;
OM: Oxygenated monoterpenes; SH: Sesquiterpene hydrocarbons; OS: Oxygenated sesquiterpenes; FA: Fatty acid; A: Alkane; DA: Diacetylenes
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