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ABSTRACT

Ferula assa-foetida L. is a medicinal plant of the Apiaceae family is native to Iran that has traditionally been
used for its therapeutic value. Particularly, terpenoid and sesquiterpene metabolites, major components of
the root-derived oleo-gum-resin, exhibit anti-inflammatory and cytotoxic activities. In the present
investigation, the essential oils were obtained by hydrodistillation in a clevenger extractor and the chemical
compounds from four different organs (i.e., roots, stems, flowers and leaves) of F. assa-foetida L. including
terpenoids and sesquiterpene were evaluated by gas chromatography coupled with mass spectrometry (GC-
MS). Our results indicated that the flower and leaf of the plant possess the highest and the lowest amounts
(0.7 and 0.1 % v/w) of essential oils, respectively. The metabolites such as f-Pinene, a-Pinene, Propyl n-
butyl disulfide and 1,2-dithiolane were the main constituents of the essential oil of all the four plant organs.
The other major components in the root, stem and flower of the plant were (Z)-1-propenyl sec-butyl
disulfide and -Eudesmol, while considering leaf organ, 2-isopropyl-5-methyl-9-methylene- and f-Maaliene
were characterized as the major constitutes. The essential oils of four parts were dominated by the volatile
sulfur-containing compounds as well as sesquiterpene. Our results, overall, represented that F. assa-foetida
could be a reliable and trustworthy repository for production of “oleo-gum-resin”, and therefore can be
frequently utilized in food and flavor industries.
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Table 1.Chemical composition of the essential oils extracted from different organs of F. assa-foetida

Content (%)
Compound RI* - — P
ada sl 5 Sr
a-Pinene 939 4.14 +0.0044 4.19 +0.0026 4.21+0.02 4.44 +0.0004
Camphene 952 0.15+0.03 0.13+0.05 0.17 £0.06 0.12+0.03
Sabinene 975 - - 1.14+0.12 1.324+0.03
B-Pinene 983 21.44 +28.72 5.77+0.98 10.51+8.28 5.81 +0.0002
Myrcene 990 1.17£0.22 - 0.36+0.07 -
Limonene 1031 - - - 2.18+0.01
Butanethioic acid,3-methyle-,s-(1-methylpropyl) ester) 1136 - - - 0.33+0.08
Propyl n-butyl disulfide 1159 8.17+0.00026 5.32 +£0.0004 5.19+0.10 5.33 +£0.0004
1,2-dithiolane 1168 10.45+0.20 8.32+1.46 6.83+1.46 20.24+206.04
(2)-1-propenyl sec-butyl 1177 8.95+0.20 6.41+5091 6.29 +1.46 -
bis (1-methyl propyl) disulfide 1220 - 0.46+0.0162 0.33+0.096 0.89+0.0032
Disulfide, bis[1-(methylthio)ethyl] 1362 0.93+0.1 - - -
a- longipinene 1373 0.46+0.0002 - - -
B-Cubebene 1390 0.1+0.01 - - 21+£0.2
B-Elemene 1392 - - 0.37+0.24 -
B-Gurjunene 1406 0.62 +0.16 - - -
Caryophyllene 1419 0.54 +0.03 0.18 +0.0002 0.23 +£0.005 0.17 £ 0.0002
bis [(1-methylthio) propyl] disulfide 1429 0.29+0.23 - 0.36+0.11 -
a-Caryophyllene 1462 0.10+0.43 0.27+0.11 0.65+0.59 0.11+1.49
y-Cadinene 1472 - 0.31+0.086 - -
Germacrene D 1478 219+0.21 - 1.30£0.24 -
Valencene 1494 - 0.47+0.21 - 1.16+2.14
§-Cadinene 1516 - - 0.31+0.086 -
vy —Elemene 1518 1.81+0.11 4.27+0.21 2.25+6.70 1.82+0.32
a-Farnesene 1520 0.9 +0.0008 0.62+0.44 1.30 £4.97 -
a-Copaene 1535 1.15+0.09 0.41+0.06 0.58+0.11 0.81+0.16
Elemol 1542 - 0.06+0.0002 - -
Ethanone, 1-(1,4-dimethyl-3-cyclohexen-1-yl)- 1573 - 0.35+0.25 - 0.29+041
Guaiol 1588 0.59+1.03 - 0.12 £0.05 4.13+0.82
a-Eudesmol 1597 2.25+357 0.11 +£0.002 0.20+0.099 1.42 +£0.002
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Table 1. (continue)

Content (%)

Compound RI“
ady, il 5 Sx
Carotol 1601 3.98+0.03 4.17+151
p-Maaliene 1622 153+833 257+4.38 1.53 £12.85 447 +13.88
Hinesol 1636 0.69+0.01 2.26+0.002
Agarospirol 1641 1.06 +0.06 0.84+0.04 0.21+0.08
Bicyclo[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene- 1648 1.88+1.68 2.88+1.28 4.88+0.14
Aristolene 1651 0.57+0.20 1.44+1.88
p-Eudesmol 1654 9.87 £1.30 8.38+£2.28 2.73+0.16
y-Selinene 1655 0.12 +0.0008 0.15+0.002
a-Bisabolol 1656 0.65+0.01 0.21+0.01 0.71+0.02
Total (%) 82.43 57.3 53.8 62.67

-ay boools S showr Lotars - i 10 Al gt (55, C11-C28 oISU- o) 5l esliczl L 5318 (s,l03t asls =RI°

ol 80 o0l GLas (F= ,55) o Juibia] gllas £ (Sl & 50

R1* = Kovats Retention Indices relative to C1:-C2s n-alkanes on silica column 5% phenyl-poly-
dimethyl-siloxaneData are Means + Standard Deviation (n=3)

05931 olS JS 5 5y cels ety plil cliseo (glay WS oonnd LS 5 =Y Jods

Table 2. Relative compositions of different classes in root, stem, leaf and flower of F. assa-foetida

c qcl Content (%)
ompoun ass s, W Js Sy
Hydrocarbon Monoterpenes 26.90 10.56 16.39 15.03
Hydrocarbon Sesquiterpenes 8.94 11.20 11.55 15.80
Oxygenated Sesquiterpenes 17.34 14.68 6.86 5.76
Volatile sulfur-containing 28.79 20.51 19.00 26.46
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