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Short Communication

Bioactivity of rhizome essential oils from two varieties
of Cyperus articulatus (L.) grown in Nigeria, using brine
shrimp (Artemia salina) lethality tests
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Pulverized rhizomes (500 g) of red and black varieties of Cyperus articulatus were separately
hydrodistilled to obtain rhizome essential oils. The red and black varieties afforded oil with yields of
0.62 and 0.60% w/w, respectively. Both were tested for bioactivity using brine shrimp lethality test, the
two oils samples showed significant activity with LC5, of 2.84 ug/ml and 3.34 pg/ml for red and black

varieties, respectively.
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INTRODUCTION

Essential oils are known for their biological activities.
These attributes are reflected in their antimicrobial,
antifeedants, insecticidal, larvicidal and molluscidal
properties (Laurent et al., 1997; Isman et al., 1990; Koul
et al., 1990; Lahlou et al., 2001; Ogunwade et al., 2001).
The aforementioned properties are due to separate and
synergetic actions of the oil constituents on the
organisms (Lahlou, 2004). Constituents of essential oil
include monoterpenoids, sesquiterpenoids and aromatic
compounds. However, monoterpenoids and sesquiter-
penoids constitute a large proportion of essential oils.
Many sesquiterpenes of caryophyllane, eudesmane,
patchoulane and rotundane types are present as
hydrocarbon and oxygenated compounds in many
essential oils. For example, mustakone and cryophyllene
oxide have been identified in rhizome essential oil of
Brazilian grown Cyperus articulatus by Zoghbi et al.
(2006). Sonwa and Konig (2001) had also isolated (-) —
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norotundane, (-) — isorotundone, cypera — 2, 4(15) —
diene and (+) — cyperadone from Cyperus rotundus.

Inouye et al. (2001), had reported that bacteria are
more susceptible to oxygenated compounds than
hydrocarbon, for instance in the antimicrobial
investigation of essential oil constituents they found that
the following oxygenated monoterpenoids;
cinnamaldehyde, citral, penalladehyde, octanol, and
nonanol were active against Escherichia coli
Staphylococcus  aureus, Streptococcus  pyogen,
Staphylococcus pneumonia and H. influenza. Similarly,
Magiatis et al. (2002) reported the antibacterial properties
of camphor and 1, 8 — cineole found in the essential oils
of Achillae frasil and Achillae toygetea. The properties of
these two compounds were earlier reported by Prudent et
al. (1993) and Aligiannis et al. (2000).

The antifeedants and cytotoxic properties of volatile oils
of Echiochilon fruiticosum (Desf.) against adult of
Tribolium confusum was reported by Zardi — Bergaoui et
al (2007). The cytotoxic activities of the essential oils of
Aeollanthus  pubescens (Benth.) and  Ocimum
gratissimum on the human epidermic cell line HaCat
have also been evaluated (Koba et al., 2008), while the
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essential oil of Cryptomeria japonica was found to
displayed significant brine shrimp larvae lethality (Cheng
et al., 2003). C. articulatus (L.) is a tropical sedge widely
grown in Nigeria, where it is commonly known as “Kajiji”
by the Hausa, “Woire” by the Fulani and “Ifin” by the
Yoruba (Lowe and Stanfield, 1974). C. articulatus is used
in traditional medicine for the treatment of several
ailments like epilepsy, malaria and dysentery in different
parts of the world. For instance, its rhizomes are used in
the treatment of migraine in Gabon (Melching et al.,
1997). The non-volatile extracts of the rhizomes of C.
articulatus are known to posses anti-convulsant, anti-
malaria and anti-microbial properties (Inglis, 1994;
Mongeill et al., 1995; Etkin., 1997; Bum et al., 2001).
Repellant and antifeedant properties of these extracts
have also been reported (Abubakar et al., 2000).
Essential oils from Cyperus species are generally
constituted by sesquiterpenoids and traces of
monoterpenoids, with cyperene being the main
hydrocarbon (Triveds, 1964). The rhizome essential oils
of red and black varieties of C. articulatus growing in
Nigeria had earlier been characterized (Olawore et al.,
2006). Like other Cyperus species both oils were richer in
sesquiterpenoids than monoterpenoids. However, the oils
showed substantial quantitative and qualitative variations
in their constituents. Some of the identified constituents
were present in both oils while others showed
characteristics of one of the sample. Qil of the red variety
was characterized by the abundance of cypertundone,
piperitone, a — maaline, germacrone, y — epicubenol, a —
pinene and cyperene oxide, while in the oil of the black
variety the main constituents were; cedrol, guai — 5 — en
— 11 — ol, cyperotundone, sabinene, a—pinene, trans —
pinocarveol, cis — carveol, trans — carveol and a—cardinal
(Olawore et al., 2006). With the abundance of
oxygenated sesquiterpenoids in both oils, they are
expected to be biologically active. These activities have
been reported by various workers (Inglis, 1994; Mongeill
et al., 1995; Etkin., 1997; Abubakar et al., 2000; Bum et
al., 2001). However, the cytotoxicity of the oil is yet to be
evaluated as a result we set out to evaluate the
cytotoxicity of the two oils using brine shrimp lethality test
(BST) and to investigate variation if there is any in the
cytotoxicity of the two oils.

MATERIALS AND METHODS

Plant materials

The dried rhizomes of red and black varieties of C. articulatus were
obtained in llorin, Kwara State, Nigeria. Identification was carried
out at the herbarium of the Forestry Research Institute of Nigeria,
Ibadan, where voucher specimens were deposited.

Qil isolation

Pulverized rhizome of the red and black types of C. articulatus (500
g) were separately hydrodistilled in a Clevenger — type apparatus

according to the British Pharmacopoeia specification.

Brine shrimp lethality bioassay

The modified method of McLaughlin et al. (1998) was employed in
this study. Natural sea water was poured into an improvised
hatching chamber made of plastic dish, brine shrimp eggs were
added at the closed section of the chamber. The open air section of
the chamber was then exposed to fluorescent light for 48 h. Bottles
of the same size used were washed and sterilized before use.
Different concentration of the oils of the two varieties of C.
articulatus were prepared using n — hexane in triplicates (1000,
100, 10 pg/ml). After 48 h, a drop of DMSO and 4 ml of sea water
were added to each of the sample bottles containing the oil sample.
Ten brine shrimp larvae were carefully counted into each of the
sample bottles and the volume of the sea water was made up to 5
ml. Tests for each concentration was done in triplicate. A control
experiment containing 5 ml of sea water, a drop of DMSO and ten
brine shrimp larvae was set along side. The experiment was
maintained at room temperature for after 24 h the number of
surviving larvae were counted and recorded, the data obtained
were subjected to Finney’s Probit analysis to determine the LCs, of
each oil. The toxicity is expressed by this LCso which is defined as
concentration of the oil that kills 50% of the larvae within 24 h.
percentage mortality was also calculated as number of dead larvae
divided by initial number of larvae (10) multiply by 100.

No. of Dead larvae X 100

Initial no. of live larvae

% Mortality =

RESULTS AND DISCUSSION

A substance is considered to be cytotoxic if it inhibits vital
metabolic processes or it causes disorders in living
organisms resulting in perversion of behavior or death
(Fatope, 1995). Various essential oils have been known
to demonstrate cytotoxic activities, (Zardi — Bergaoui et
al.,, 2007; Koba et al.,, 2007; Cheng et al., 2003). The
brine shrimp assay basically detects substances that are
cytotoxic enough to kill shrimp’s larvae on exposure to
solution of the sample.

The results of the brine shrimp lethality assay (BST) of
the essential oils of the two varieties of C. articulatus are
shown in Table 1. In the table, the cytotoxicity of both oils
increase with increase in concentration of the oils. For the
oil of the red type none of the larvae survived at 1000 and
100 pg/ml, however, six of the larvae survived at 10 ug/ml
which amount to 80% mortality. The cytotoxicity of the oil
of the black type followed the same pattern as reported
for the oil of the red type. Meanwhile, nine of the larvae
survived at 10 pyg/ml amounting to 70% mortality. LCs, for
the oil of the red and black varieties are 2.59 and 3.38
pg/ml respectively. Brine shrimp lethality assay is a rapid
inexpensive and simple bioassay for testing plant extracts
including essential oils bioactivity, the result of which in
most cases correlate with cytotoxic and antitumor
properties of the plant It has been established that the oil
of the black variety which is richer in terpenols than oil of
the red type (Olawore et al., 2006), hence the oil of the
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Table 1. Brine shrimp lethality results for the rhizome essential oils of the red and black varieties of C. articulatus.

Survivals

C. articulatus (type) Dosage (ug/ml) 1 = v2|v 3 No of mortality % mortality LCso (ug/ml)
10 3 2 1 24 80

Red 100 0 0 0 30 100 2.59
1000 0 0 0 30 100
10 0 9 0 21 70

Black 100 0 0 0 30 100 3.38
1000 0 0 0 30 100

black variety is expected to exhibit higher bioactivity
(Inouye et al., 2001). However, the result obtained
contradicts this assertion because though, both oils
exhibit significant activities against the brine shrimp
larvae, but the oil of the red variety has higher lethality
than the oil of the black variety as reflected in their LCs,
what is responsible for this observation is not yet
ascertain since the mechanism of the action has not been
investigated. This result corroborates the folk medicinal
uses of C. articulatus and also the results of an earlier
work as repellant and as an antifeedant (Abubakar et al.,
2000). This property is attributed to cytogenic and toxic
compounds present in the oils. Thus, the oils may
possess potent antitumor compounds, which are of
importance in pharmaceutical industries.
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