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Table 1) Geolocation of German chamomile sampled areas from watershed of Arasbaran, Iran

Catchment area location name altitude (m) latitude longitude
Nojeh mehr village 785 46° 13" 44.420" 38° 50" 27.450"
Nojeh mehr village 897 46° 13" 50.550" 38° 50" 22.750"
Nojeh mehr village 1021 46° 13" 52.450" 38° 50" 13.860"

Varzghan-Kharvana road 1043 46° 16° 45.430" 38° 39" 41.760"
Varzghan-Kharvana road 1021 46° 16° 46.730" 38° 39" 38.050"
Varzghan-Kharvana road 1065 46° 16” 49.700" 38° 39" 43.050"
Varzghan-Kharvana road 999 46° 16" 20.600" 38°39°2.920"
Varzghan-Kharvana road 1021 46° 16° 21.000" 38° 39" 7.050”
. . Varzghan-Kharvana road 1181 46° 16° 19.500" 38° 38" 87.190"
Hajilarchai , ,
Astmal road 1282 46° 23" 3.797" 38° 39" 2.454"
Astmal road 1285 46° 23" 2.970" 38° 39" 13.039"
Astmal road 1279 46° 23" 0.829" 38° 39 17.846"
Astmal road 1284 46° 22" 52.252" 38° 39" 14.226"
Astmal road 1281 46° 22" 50.451" 38° 39" 15.200"
Astmal road 1287 46° 22" 50.102" 38° 39 13.322"
Astmal road 1281 46° 22" 51.270" 38° 39" 14.340"
Astmal road 1283 46° 22" 59.389" 38° 39" 17.481"
Astmal road 1277 46° 22" 51.112" 38° 39" 16.501"
Kaleibar — Jananlo road 593 46° 56" 41.341" 39°0° 8.438"
Kaleibar — Jananlo road 614 46° 51" 44.001" 39°0° 9.190"
Kaleibar — Jananlo road 620 46° 56° 45.200" 39°0°8.811"
Kaleibar — Jananlo road 511 46° 57" 00.54" 38° 59" 30.14"
Kaleibar — Jananlo road 593 46° 56" 58.67" 38° 59" 29.80”
Kaleibar — Jananlo road 684 46°57°00.20” 38° 59" 26.55"
Kaleibar — Jananlo road 785 47°0° 26.49" 38° 57" 56.12"
Kaleibar — Jananlo road 859 47°0° 27.07" 38° 57" 52.89”
Kaleibarchai Peigham-Mahmoodabad road 637 47° 0’ 25.03" 38°57° 55.57"
Peigham-Mahmoodabad road 1523 46° 59" 51.279" 38° 44’ 47.003"
Peigham-Mahmoodabad road 1531 46° 59" 48.116" 38° 44’ 47.316"
Peigham-Mahmoodabad road 1546 46° 59’ 53.010" 38° 44" 50.800"
Peigham-Mahmoodabad road 1502 46° 59’ 53.683" 38° 44" 50.820"
Peigham-Mahmoodabad road 1497 47°0°7.910" 38° 44’ 43.521"
Peigham-Mahmoodabad road 1526 47° 0" 46.531" 38° 44 39.710"
Peigham-Mahmoodabad road 1497 47° 3" 52.370" 38° 45" 31.950”
Peigham-Mahmoodabad road 1526 47° 3° 54.900" 38° 45" 28.250"
Vanestan-Molketalesh road 1469 38° 42" 32.640" 46° 32" 46.720"
Vanestan-Molketalesh road 1497 38° 42" 37.900" 46° 32" 46.360"
Vanestan-Molketalesh road 1526 38° 42" 36.990” 46° 32 59.190"
Vanestan-Molketalesh road 1441 38° 42" 54.390" 46° 33" 14.930"
Vanestan-Molketalesh road 1469 38° 42" 54.120" 46° 33" 11.320"
Vanestan-Molketalesh road 1459 387437 0.400" 46° 33" 15.790"
Vanestan-Molketalesh road 1157 38° 43" 14.560" 46° 34" 19.260"
Vanestan-Molketalesh road 1181 38° 43" 18.400" 46° 34" 22.36"

Mardangom Vanestan—MoIketa_Iesh road 1133 38°43°8.610" 46° 34" 32.401"
Mardangom village 486 38° 50" 57.390" 46° 32" 54.250"
Mardangom village 511 38°51"1.970" 46° 32" 53.540"
Mardangom village 637 38° 51" 9.32" 46° 33" 30.100"
Mardangom village 593 38° 50" 12.020" 46° 33" 10.320"
Mardangom village 684 38° 50" 1.300" 46° 33" 4.450”
Mardangom village 668 38° 49" 54.090” 46° 33" 12.910”
Mardangom village 653 38° 49" 40.150" 46° 33" 32.070"
Mardangom village 684 38°49° 39.710" 46° 33" 24.350"
Mardangom village 700 38° 49" 31.250" 46° 33" 26.300”
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Table 2) Meteorological characteristic of watersheds of Arasbaran, Iran

watershed
year Kaleibarchai Mardangom Hajilarchai
temperature (°C) rainfall (mm) temperature (°C) rainfall (mm) temperature (°C) rainfall (mm)

2002 125 24 12.8 24 11.8 16.5
2003 11.2 39.5 13.6 29.9 105 24
2004 117 38.6 10.1 18.6 10.8 22.1
2005 125 36.6 9 34.6 10.3 30.5
2006 12.7 275 8 29.2 10.9 22.4
2007 131 26 7 32.6 11 22.3
2008 11.9 31.8 9 30 9.6 25.3
2009 134 30.2 12 20 11.9 16.6
2010 12.7 39.2 14.8 38 114 19.7
2011 13.6 34.7 8.1 15.8 11.9 21.9
2012 115 48 7.1 45 9.8 26.8
Mean 12.43 32.66 9 31.4 11 24
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Table 4) Type and percentage of chemical compounds identified from German chamomile essential oils collected from
three watersheds of Arasbaran, Iran

watershed
Compounds retention index
Kaleibarchai Hajilarchai Mardangom

Tricyclene 882 11 21 -
a-thujene 920 1.8 - 13
a-pinene 942 3.6 15 1.9
Camphene 949 1.8 2.6 15
Sabinene 969 2.7 11 1.2
B-pinene 980 24 15 18
a-phellandrene 989 12.1 6.3 7.3
Myrcene 998 1.2 0.9 1.8
P-cymene 1029 29 24 1.8
y-terpinene 1067 15 25 15
Terpinolene 1088 1.6 2.0 2.0
Linalool 1107 11 1.9 4.8
Carvon 1206 1.9 1.6 1.9
E- B-Franesol 1459 11.7 12.9 6.4
Spathulenol 1557 13 1.8 3.2
a -Bisabolol 1647 8.4 8.0 35
Humulene 1666 - 11 0.8
Z-E- Feranesol 1710 6.6 48 53
E-E-Feranesol 1722 0.9 2.9 13
Camazulene 1739 8.8 14.4 16.9
a-bisabolol oxide 1825 23.1 213 28.8
Isopropyl hexa decanoate 1910 11 1.6 1.9
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Abstract  Environmental factors including temperature and anticipation
have critical impact on vegetative and reproductive growth as well as
secondary metabolites and quantity and quality of essential oils in medicinal
plants. In this study, phytochemical characteristics of German chamomile
landraces collected from three watershed areas of Kaleibarchai, Hajilarchai,
and Mardanagim of Arasbaran, Iran was surveyed using plotting method.
Foliar essential oils were extracted by hydro-distillation using Clevenger
apparatus and their yield and compositions were determined using gas
chromatography and gas chromatography mass spectrometer methods. On
the whole, 22 components were identified in German chamomile essential
oils with a-bisabolol, Camazulene, a-phellandrene, E- B-Franesol, Z-E-
Feranesol, and a-bisabolol oxide as the most important identified
components. High temperature and anticipation caused increasing of a-
phellandrene, a-bisabolol oxide Z-E- Feranesol in Kaleibarchai region. Also,
low anticipation in Hajilarchai increased Camazulene and E- B-Franesol. On
the other hand, low temperature in Mardanagim increased Camazulene and
a-bisabolol oxide in collected samples. Therefore, collection of German
chamomile from Mardanagim for high amounts active medicinal ingredients
is recommended.
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