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1 929 o -Pinene 0.4 03
2 978 Myrcene 0.3 0.5
3 1024 Limonen+1,8 cineole 19.3 3.9
4 1048 y -Terpinene 1.3 0.3
5 1067 Fenchone 4.6 7.6
6 1176 Estragol 2.5 3.5
7 1215 Cis-Carveole 0.81 -
8 1224 Cis-Anethol 1.41 <
9 1265 Trans-Anethol 68.4 84.1
10 1348 Piperitenone oxide 0.36 -
11 1476 Germacrene D 0.35 -
Total 100% 100%
Gl S bl 5lmS 5 A dmlie Y 0 jled J g
(V) A8 0Ly 5 (V) S 51 S Ol 4o
3, ol S Al S 5 A
il gS \ Y
1 929 o -Pinene 4.2 4.6
2 978 Myrcene - 1.3
3 1024 Limonen+]1,8 cineole 271 58.5
4 1067 Fenchone 2.9 2.5
5 1176 Estragol 1.7 1.0
6 1206 Trans-Carveole 0.4 1
7 1215 Cis-Carveole 0.8 -
8 1221 Fenchyl acetate 2.2 2.5
9 1265 Trans-Anethol 58.6 28.3
10 1276 Sabinyl acetate 1.6 -
11 __ 1348 Piperitenone oxide 0.4 -




G50 obE slgelbl et (sl 5 g el Dlee s 0] e Ole) U

DA AE 5 LS Ol s will e il (S 5 dee s amlis =T ojled g

(F) s d Ol 5 (1) allE O 4 ()

iy, | el S5 b S S ke
el \ Y ¥
1 929 | a-Pinene 0.2 5.3 3.7
2 943 | Camphene - 0.1 -
3 962 Sabinene - 0.1 -
- 968 | B-Pinene - 0.6 0.6
5 978 | Myrcene 0.1 1.1 0.5
6 1009 | P-Cymene - 0.77 1.3
7 1024 | Limonene+1,8-Cineole 4.6 23.6 56.5
8 1034 | (E)-B-Ocimene - 0.8 -
9 1048 | y-Terpinene 0.1 0.2 -
10 1067 | Fenchone 28 1.8 03
11 1076 | Terpinolene 03 0.2 0.7
12 1112 | Cis-Verbenol - - 2.8
13 1116 | Camphor - - 0.9
14 1162 | a-Terpineol - 0.1 -
15 1176 | Estragol 1.7 2.1 0.6
16 1195 [ Dihydro Carveol - - 0.3
17 1206 | Trans-Carveole 0.6 0.9 1.7
18 1215 | Cis-Carveole - - 6.6
19 1221 | Fenchyl acetate - - 16.5
20 1224 | Cis-Anethol 7.5 13.3 -
21 1230 | Trans-Cinnamaldehyde 0.1 0.2 B
22 1257 | Trans-Verbenyl acetate - - 0.56
23 1265 | Trans-Anethol 78 44.2 0.3
24 1276 | Sabinyl acetate - - 0.4
25 1285 | Methyl acetate - - 0.8
26 1298 | Terpinene-4-yl acetate - - 0.7
27 1313 | Myrtenyl acetate - - 0.5
28 | 1331 | a-Terpinyl acetate - s 0.3
29 1340 | Piperitenone - - 1.2
30 1348 | Piperitenone oxide 0.2 2.1 0.6




ARl

}!HA.JJUJ_JJL\ L:th:f L.'.JUI._T.I:J

-{ GJL&-A; J_}-l?" ‘.ﬂbll

s, | el S el P L

cpaly \ Y b
3l 1354 | Neryl acetate - - 0.75
32| 1378 | B-Elemene 2 0.1 -
33 1417 | B-Caryophllene 0.2 B -
34 1440 | Aromadendrene 0.2 - -
35 1443 | o.-Humulene 0.6 0.2 g
36 1445 | B-Farnesene - 0.1 -
37 1457 | Allo-aromadendrene 0.2 02 -
38 1463 | y-Muurolene 0.1 0.1 -
39 1476 | Germacrene D 0.6 0.3 -
40 1522 | (E)-Nerolidol - - 0.4
41 1527 | Elemol - 0.1 -
42 1545 | Spathulenol - 0.2 =
43 1575 | Guaiol - - 0.4
44 1581 | Viridifelorol 3 0.8 -
45 1611 | Cedrol - 0.1 2
46 1624 | a-Cadinole - 0.1 -
47 1637 | y-Eudesmol - 0.1 =
48 1672 | Farnesol isomer 0.2 0.1 =
49 1693 | Trans-Farnesol 0.2 0.1 -
50 1732 | Benzyl benzoate 0.1 - -
51 1833 | (E,E)-Farnesyl acetate 0.1 - -

TOTAL 99.99% 99% | 99.99%
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Effect of harvesting time on quality and quantity of essential oil from
different organs of Fennel (Foeniculume vulgare Mill .)

M.B.Rezaee, K.Jaimand, A.Majd and M.Maddah

Fennel is one of the precious medicinal plant, widely used in pharmacy,
perfume, cosmelic, hygienic and food industries. The essential oils extracted
by water and steam distilled (Long & Kaiser) method from seeds,
flowers,leaves and stems of Fennel (Foenic ulum vulgare Mill.) in different
vegetative phases was analyzed by GC and GC/MS.

Essential oils content in different organs were in seeds (2.5%), in
floweres (2.8%).and in leaves and stems before flowering, flowering time
and seed maturity time were (1.20%, 1.08%) and (0.42%, 0.47%, 0.26%)
respectivly

The major constituents in seeds and flowers were: trans-anethole (68.4%,
84.0%), fenchon (4.6%, 7.7%) , estragol (2.5%, 3.5%), and limonene + 1,8-
cineole (19.3%, 3.9%), whlch percentage of these component in leaves and
stems extermly were due to growning stage. This componenets in leaves
before flowering and in flowering time were anethole (58.6%, 28.3%),
fenchone (2.9%, 2.5%), estragol (1.7% , 1%) and limonene +1,8 cineole
(27.1%, 58.5%) and in stems before flowering, flowering time and after the
formation of seed were respectivly anethole (78%.44.2%,0.3%), fenchon
(2.5%, 1.8%0,0.3%), estragol (1.7%, 2.1%, 0.6%) and limonen +1,8 cineole
(4.6%, 23.6%, 56.5%).With increasing of leaves and stems age, trans-
anethole will decrease and limonene + 1,8-cineole are increased.
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