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Summary

The present paper was undertaken: 1: To screen activity of Cyperus esculentus
Linn. and Cyperus rotundus Linn Essential oils on antimicrobial activity. 2: To
screen activity of Cyperus esculentus Linn. and Cyperus rotundus Linn Essential
oils on anthelmintic activity.The essential oil of Cyperus esculentus (C.e) and
Cyperus rotoundus (C.r) has multiple pharmacological activities. In the present
study the essential oil of Cyperus esculentus and Cyperus rotoundus was used in
concentration of 250mg-0.5mg/ml for antimicrobial activity and 100-300 mg/ml
for anthelmintic activity. The antimicrobial activity was performed by serial
dilution method on gram positive, gram negative and fungi viz: Staphylococcus
aureus, Staphylococcus albus,Pseudomonas aeruginosa, E.coli, Candida
albicans, Aspergillus. Anthelmintic activity was performed using indian
earthworm viz: Pheretima posthuma, Ascardia galli respectively.The essential oil
of both the plants were active against all the microorganisms at higher doses
(250mg/ml). Essential oil showed significant paralysis of earthworm and altered
uptake of glucose at higher dose. In conclusion the essential oils (C.e and C.r)
showed antimicrobial activity. The anthelmintic action of essential oils (C.e and
C.r) on A.galli may be related to (a) reduction in glucose uptake resulting in
energy crisis (b) Paralysis of worm as a result of inhibitory motor action.

Key words: Essential oil, antimicrobial, anthelmintic, Cyperus esculentus, Cyperus
rotundus, Serial dilution.
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Introduction

Essential oils are used extensively in aromatherapy and various traditional
medicinal systems. Antimicrobial drugs are designed to inhibit/kill the infecting
organism and to have no/minimal effect on the recipient. Anthelmintic are that
drugs that either kill or expel infesting helminthes, since the essential oils are
noncorrosive and safe to take internally, the oil has been chosen. The Cyperus
rotoundus (C.r) showed multiple pharmacological activities like antidirrhoeal,
hepatoprotective?, antimutagenic and radical scavengers®. Traditionally these
plants are also reported for its anthelmintic activity®. Hence the present study is
to investigate the antimicrobial and anthelmintic activity of C.e and C.r essential
oils.

Materials and Methods

Drugs, reagents and chemicals

1. Serial dilution method:- As prescribed by the bioassay methods, one ml of the
original sample was added it to 9 ml of sterile water, it will give 1: 10 or 10"
dilution of original sample, i.e. the original sample had been diluted to 1/10th.
Similarly we prepared 1: 100 (10°2), 1: 1,000 (10°3), 1: 10,000 (10°4) and so on,
dilutions of the original sample. Finally one ml aliquot of any dilution was added
to a sterile eppindroff tubes to which are added 9 ml of sterile, cool, molten agar
medium with the specified bacteria and the sensitivity and the resistance was
checked.’

2. Motility study:- Samples of the anthelmintic study was prepared by dissolving
the essential oil in 25ml of 1% gum acacia solution prepared in normal saline to
obtain a stock solution. Five groups of approximate equal size Indian earthworm
consisting of six earthworms consisting of six earthworms in each group was
used for one of the following: vehicle (1% gum acacia normal saline and different
concentration of the essential oils. Observation was made for the time taken to
paralyze and/or death of individual worms. Paralysis was said to occur when the
worm do not revive even in normal saline. Death was concluded when the worms
lost their motility, followed with fading away of their body colour.®

3. Glucose uptake study:- Ascardia galli worm were incubated in different
concentration of the essential oils Cyperus esculentus Linn. and Cyperus rotundus
Linn and drug free tyrode medium (control) for 20 hours. The glucose estimation
was done by using glucose oxidase (GOD)/peroxidase (POD) methods.’
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1. Antimicrobial study (By the serial dilution method):- Sensitive to Staphylococcus
albus, Candida albicans, Aspergillus were sensitive to both the essentialoils and

resistant to E.coli

Results:

Newsletter

esculentus Linn. and Cyperus rotundus Linn. respectively.

Linn. and Cyperus rotundus Linn. Respectively. (Table no.01)

at all concentration. Pseudomonas aeruginosa
sensitivity at 16.6 mg/ml and 31.250 mg/ml for Of both the essential oils Cyperus
Staphylococcus
aureus showed sentivity at 125mg/ml and 31.250mg/ml for Cyperus esculentus

Antimicrobial study (By the serial dilution method):- Table no.1

Biradar et al.

showed

Concentration | 250mg/ml | 125 62.5 31.250 | 16.6 8.3 4015 |2 1 0.5
mg/ml | mg/ml | mg/ml | mg/ml | mg/ml | mg/ml | mg/ml | mg/ml | mg/ml
E.coli
Ce R R R R R R R R R R
Cr R R R R R R R R R R
Pseudomonas aeruginosa
Ce S S S S S R R R R R
Cr S S S S R R R R R R
Staphylococcus aureus
Ce S S R R R R R R R R
Cr S S S S R R R R R R
Staphylococcus albus
Ce S S S S S S S S S S
Cr S S S S S S S S S S
Candida albicans
Ce S S S S S S S S S S
Cr S S S S S S S S S S
Aspergillus
Ce S S S S S S S S S S
Cr S S S S S S S S S S

C.r: Cyperus rotundus, C.e: Cyperus esculentus
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Motility study: The mass motility with both the essential oil was significantly

decreased at higher concentration (300mg/ml), but at higher concentration were
as there was no significant decrease in the motility with (100 mg/ml)
concentration. (Table no.02)

Motility study: Table no.2

Group Conc. (mg/ml) Pyrethema Postuma
PARALYSIS DEATH
Icontol | 1 e --
I Cr 100 25.83 + 0 .60** 34.17 + 0.70**
lHCr 200 225+0.67** 27.83 £ 0.70**
IHCr 300 17.67+0.76 ** 23.5 £ 0.76**
VIl C.e 100 27.11 + 0.90** 33.50 + 0.84**
VIC.e 200 25.0+ 0.73 ** 34.50 + 0.34**
VIl C.e 300 21.33 + 0.49** 21.67 +0.49 **
Piperazine citrate 15 20.33+ 0.45** 24.33 £ 0.47**

Mean + SEM, when compared with control **P< 0.01.

C.r: Cyperus rotundus, C.e: Cyperus esculentus

3. Glucose uptake studies: Incubation of Ascardia galli with Cyperus esculentus
Linn. and Cyperus rotundus Linn. essential oil in tyrode solution resulted in
significant inhibition of glucose uptake.(Table no.03)

Glucose uptake studies: Table no.3

Extract Glucose Uptake Glycogen content in Glycogen content in
glucose containing glucose free medium
medium (mg %) (mg %)

Control 3.94+£0.10 30.31+0.15 0.91+0.018

C.r50 3.44+0.15™ 2.85+0.10* 1.12 +0.011*
C.r 100 2.94 £ 0. 05** 1.13 £ 0.12** 1.82 + 0.083**

C.e50 3.34+ 0.12* 2.83+0.11* 1.33 £ 0.015*
C.e 100 2.80 + 0.05** 1.014 + 0.06** 1.80 + 0.087 **
Mebendazole 1.50+ 0.15** 1.31 + 0.006** 1.20 £ 0.010**

Mean + SEM .when compared with control,*P< 0.05, **P<0.01, P>0.05"°

C.r: Cyperus rotundus, C.e: Cyperus esculentus

22




Discussion

The essential oils showed variable activities against tested bacteria (gram
+ve and gram -ve) and fungi. It has been already shown that the antimicrobial
activity of volatile compounds results from a combined effect of direct vapour on
microorganism and indirect effect through the medium that absorbed the vapour®.
The results showed that tested oils are resistance to gram —ve bacteria (E.coli) at
all concentrations. Pseudomonas aeruginosa (Gram-ve) bacteria is susceptible to
C.e from conc. 16.6 -250 mg/ml but C.r from conc. Of 125-250 mg/ml. S.aureus
showed susceptibility to C.e from conc. 125-250 mg/ml but C.r from conc. 31.25-
250 mg/ml. S.albus (Gram +ve), Candida albicans, Aspergillus (Fungi) showed
susceptibility at conc. of both the oils .

The outer layer of the earthworm is a mucilaginous layer and composed of
complex polysaccharides. This layer being slimy, enables the earthworm to move
freely. Any damage to the mucopolysaccharide membrane will expose the outer
layer and this restricts its movement and can cause paralysis. This action may
lead to the death of worm by causing damage to the mucopolysaccharide layer.
This causes irritation leading to paralysis®. The essential oils (C.e and C.r) at
higher conc. (300mg/ml) significantly decrease the motility of earthworm and
hence lead to paralysis and death.

On the basis of molar concentration, MBZ is relatively more potent than
essential oils (C.e and C.r) in inhibiting the glucose uptake in A.galli. The results
suggest that essential oil (C.e and C.r) induces energy crisis consequent to the
blockade of glucose uptake. However, parasites can still mobilize their glycogen
source for the production of ATP21. In view of this possibility, the effect of
essential oils (C.e and C.r) has been studied on tissue glycogen level of A.galli. In
the presence of glucose in the incubation medium essential oils (C.e and C.r)
100pg/ml and MBZ 100 pg/ml causes a significant depletion of tissue glycogen.
Thus, the mechanism of action of essential oils (C.e and C.r) appears to be similar
to that of MBZ. Because of the presence free of glucose in the medium, it is
difficult to assess the effect of the drug directly on the glucose metabolism as
glycogen depletion might result consequent to the inhibition of glucose uptake
and maintain the normal physiological functions of the Parasite. In order to rule
out such a possibility, the effect of MBZ and essential oils (C.e and C.r) on the
tissue glycogen level were studied in glucose-free medium. Interestingly, MBZ
and essential oils (C.e and C.r) failed to alter the glycogen level of A.galli in the
absence of glucose suggesting that MBZ and essential oils-induced glycogen
depletion was due to marked inhibition of glucose uptake’.
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Conclusion

In conclusion the essential oils (C.e and C.r) showed antimicrobial
activity. The anthelmintic action of essential oils (C.e and C.r) on A.galli and
Pheretima posthuma may be related to (a) reduction in glucose uptake resulting
in energy crisis (b) Paralysis of worm as a result of inhibitory motor action,
respectively.
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