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Antimicroorganisms Activities of Essential Oil in

Purple Nutsedge

Koichiro KOMAI, Shotaro SATO and Kunikazu UEKI

Synopsis

The present investigation was undertaken to the effects of essential oil in purple nutsedge
on the microbial activity. The result were as follows:

1) The essential oil content in purple nutsedge was high in underground parts. However, the
essential oil content changed throughout the growing season. Especially, a remarkable
changes was shown in the roots from 30 days to 60 days after planting.

2) The essential oil had an antibacterial ability for two typical bacteria used in this test, but it

was not active for two species in mold.

3) Sesquiterpenes were isolated from essential oil in purple nutsedge such as cyperene, -
selinene, caryophyllene, a-humulene, f-lemene, cyperenone and a-cyperone. acyperone
and cyperenone strongly inhibited the germination of conidia of cochliobolus miyabeanus,
but cyperene and f-selinene scarcely affected. Further, a-cyperone and cyperenone also
appeared to have inhibitory effect on zoospore germination of phytophthora infestans at
5 x 103M. However, for the three compounds derived from a-cyperone were less active

than the parent compound.
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Fig. 1. Change of essential oils during growth of underground part

in purple nutsedge.
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nutsedge by paper disk method.
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Antimicroorganisms activities of essential oil obtained from purple

. . concentration (ppm)
microorganisms —
1000 750 500 250
Fusarium oxysporum - — =% —
Fusarium lini - . — -
Aspergillus orizae + - = =
Aspergillus niger ++ + — -
Saccharomyses cerevisiae + - = =
Candida didensii + - —
Bacillus subtilis +++ ++ ++ -
Escherichia coli ++ + ++ +

—; inactive, +; active (weak) ++; active (strong), +++; active (very strong)
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Table 2 Antimicroorganisms activities of sesquiterpenes isolated from essential oil by paper disk

method.
microorganism Fusarium Fusarium Bacillus Escherichia
conc. ppm oxysporum lini subtilis coli
sesquiterpene 1000 500 100 1000 500 100 1000 500 100 1000 500 100
cyperene - - - - = — + + + + + —
g-selinene + — - + - - ++ + + + + +
p-elemene - - - - = - + - - + + -
caryophyllene - - = - = = + + _ + _ _
c-humulene - - - - = - + + — + + _
cyperenone + = = + + - ++ + + ++ ++ +—+
a-cyperone ++ + - ++ + — ++H ++ ++ ++

— ; inactive, + ; active (weak), ++ ; active (strong), +++ ; active (very strong)
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Fig. 2-1. Effect of sesquiterpenes in purple nutsedge on
the germination of conidia of Cochliobolus
mibabeanus.
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Fig. 2-2. Effect of a~cyperone derivatives on the

germination of conidia of Cochliobolus mi-
yabeanus.
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Fig. 3-1. Effect of sesquiterpenes in purple nutsedge
on the germination of the zoospore of phyto-
phthora infestans.
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Fig. 3-2. Effect of &-cyperone derivatives on the ger
mination of the zoospore of phytophthora
infestans.
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Fig. 4. Chemical structure of &-cyperone and its derivatives.
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Plate [
Essential oil cells in purple nutsedge tubers.
A, B: cross section
: longitudinal section
intact section
section after anise aldehyde reaction
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