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Compounds Name R.I. Microwave Hydrodistillation
a- pinene 956 0.4
B -pinene 989 0.9
p-cymene 1015 0.9
p- cymene 1032 0.6
1, 8- cineole 1040 15
y - terpinene 1054 18.2
p-mentha-3, 8-diene 1077 0.6
p- cymenene 1081 1.2 0.7
cis - thujone 1114 1.6 3.0
trans- thujone 1120 7.3
1-terpineol 1126 17.6 3.2
camphor 1147 4.7 3.6
isoborneol 1169 1.0 2.8
borneol 1175 1.3 21
y - terpineol 1200 3.6
cis-sabinene hydrate acetate 1221 1.0
cis-carveol 1232 0.7
(e)-2- decenal 1261 3.6
cis-chrysanthenyl acetate 1266 15
n-decanol 1271 0.6
trans-carvone oxide 1276 1.6
bornyl acetate 1288 1.9 10.0
terpinyl acetate 1294 1.8
terpin-4-ol acetate 1346 7.1
a- cubebene 1356 0.7
cis — carvyl acetate 1364 1.6
cis — carvyl acetate 1366 5.6
- cubebene 1373 0.7
Y - gurjunene 1477 1.4
eugenol acetate 1515 0.6 0.9
elemol 1549 2.1 2.1
germacrene B 1560 2.0 3.0
caryophyllene alcohol 1569 1.1
caryophyllene oxide 1576 2.7
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e-isoeugenol acetate 1611 2.0
e-isoeugenol actate 1619 1.7
v — eudesmol 1630 1.2
f3- eudesmol 1650 4.6
elemol acetate 1679 12.9
a- bisabolol 1690 1.0 34
caryophyllene acetate 1700 12.2
chamazulene 1731 29
a- bisabolol oxide A 1745 10.6 1.0
6S, 7R-bisabolone 1754 11
f3- bisabolenal 1770 1.8
guaiazulene 1775 1.1
cyclopentadecanolide 1843 51 0.3
n-nonadecane 1900 0.6
n-octadecanol 2082 0.6
n-tricosane 2300 0.9

Total 98.8 97.3
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Abstract

In this study aerial parts of Achillea millefolium subsp. millefolium in bloomingwere,
collected on summer 1390 from Research station of Research Institute of Forests and
Rangelands in Alborz Province. Essential oils were extracted by, hydro-distillation and
microwave apparatus methods. Oils yields were 0.4% in hydro-distillation and 0.2% in
microwave methods, which reason for low efficiency of essential oil was condition of time.
Essential oils composition were analyzed by gas chromatography (GC) and gas
chromatography connected to a mass spectrometer (GC/MS). In hydro-distillation, the
major compositions were y-terpinene 18.2%, elemol acetate 12.9%, caryophyllene acetate
12.2% and bornyl acetate 10%, respectively, but in Microwave method 1-terpineol 17.6%,
a- bisabolol oxide A 10.6%, trans-thujone 7.3% and terpin-4-ol 7.1% were the major
constituents, respectively. The results of the two methods has shown a lot of changes in
quantitative and qualitative by Microwave apparatus.

Key words: Essential oil, Achillea millefolium subsp. millefolium, Hydrodistillation,
Microwave



