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The Production of Essential Oils by Tissue Culture of Cuidium officinale

Seung-Won Shin* and Bommoi Park
College of Pharmacy, Duksung Women’s University, Seoul 132-714

Abstract— Callus was derived from the shoots of Cnidium officinale. The growth rate of callus
and the production of essential oils were studied under different culture conditions. The essential
oils in the rhizome of Cnidium officinale and the cultivated callus were analyzed and compared
by gas chromatography and mass spectrometry. It appeared that NAA induced higher growth rate
and production of essential oils than 24-D. The compositions of essential oils were influenced
by the illumination. Butyl phthalide, cnidilide, senkyunolide, butylidene phthalide, ligustilide, gran-
disol, tricosane, 3-methylphenol and 2-pentylthiophene were identified in the cultivated callus.

Keywords [ ] Cnidium officinale, cell culture, essential oils, GC-MS, butyl phthalide, cnidilide, senky-

unolide, butylidene phthalide, ligustilide.
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Fig. 1—Effects of plant growth regulators on produc-
tion of essential oils in the callus induced from
the shoots of Cnidium officinale cultivated on
B; medium containing 1 ppm 2,4-D and 1 ppm
kinetin(-[1-), 2 ppm 2,4-D and 0.2 ppm kinetin(-
@®-), 1ppm NAA and 1ppm kinetin(-C-) and
2ppm NAA and 0.2 ppm kinetin(-e).
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Fig. 2—Effects of temperature on production of essen-
tial oils in the callus cultured at 21T (-A-),
23C (-@-), 25T (-m-) and 27C (-L7-).
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Fig. 3—Effects of illumination on production of essen-
tial olis in the callus cultivated in the dark
for 40 days(-@-), in the light(fluorescens light,
1000 lux) for 10days after culturing in the

dark for 30 days(-A-) and in the light for 40
days(-m-).
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Fig. 4—GC-chromatograms of essential oils: (1rhi-
zome of Cnidium officinale, (2)callus cultivated
on Bs medium containing 1ppm NAA and 1
ppm kinetin in dark at 23C, (3) callus cultiva-
ted in the light for 10 days after culturing in
the dark for 30 days at 23T .(column: HP-1
25 mX0.2 mX0.52 pm, initial temp.: 80T, final
temp./time: 220C /min, rate 3C/min, inj.

temp.: 250C)
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Table I—Compounds in essential oils identified by GC-MS

Peak Compounds M* Distinctive ions(m/e) Identified sample
A styrene 104 51,77,89 root
B terpinen-4-ol 154 71,93,111 root
C 4-vinylguaiacol 150 51,77,107 root
D ethyl phthalide 162 51,77,105 root
E 2,6-bis{ 1,1-dimethylethyl]-4-methylphenol 205 145,177,189 root, callus
F butyl phthlide 190 51,77,133 root, callus
G butylidenphthalide 188 77,103,159 root, callus
H cnidilide 194 77,79,93 root, callus
I senkyunolide 192 77,105,107 root, callus
] ligustilide 190 77,105,148 root, callus
K 3-methyl-3-cyclohexen-1-ol 112 57,97,123 root, callus
L 3-methylphenol 108 53,65,79 root, callus
M grandisol 180 57,68,97 callus
N 2-methoxy-4-(2-prophenyl)-phenol 164 57,103,131 callus
0 cycloheptane 124 57,88,97 callus
P tricosane 155 57,85,127 callus
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