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ABSTRACT

Aims: To determine the in vitro antioxidant activity, total phenolic and flavonoid contents of
essential oils from the rhizomes of Cyperus distans, Cyperus papyrus and Cyperus rotundus

*Corresponding author: Email: jumobi.lawal@lasu.edu.ng;
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collected from different locations.

Study Design: The study was design to investigate the total phenolic and flavonoid contents and
antioxidant properties of essential oils from the rhizomes of Cyperus distans, Cyperus papyrus and
Cyperus rotundus in order to assess their medicinal values.

Place and Duration of Study: Fresh plant materials of Cyperus distans, Cyperus papyrus and
Cyperus rotundus were randomly collected at the flowering stage between October, 2006 and
September, 2007 from different locations in KwaZulu-Natal Province, South Africa.

Methodology: The antioxidant potential of the oils of C. distans, C. papyrus and C. rotundus was
evaluated by 1,1-diphenylpicryl-hydrazyl (DPPH), hydroxyl radical, nitric oxide, metal chelating and
reducing potential methods. The total phenolic and flavonoid contents of the oils were determined
by spectrophotometer using Gallic acid and Quercetin equivalents, respectively.

Results: The essential oils of C. distans, C. papyrus and C. rotundus showed no metal chelating
activity and poor aptitude to scavenge 1,1-diphenyl-2-picrylhydrazyl radical with inhibitory
concentration (ICsp) >173 pg/mL, when compared to standard antioxidants; butyl hydroxyl anisole
(BHA), butyl hydroxyl toluene (BHT), ascorbic acid (Vitamin C) and a-tocopherol with ICsy £10.70
pg/ mL. But, displayed significant antioxidant effects, when tested with other methodologies. The
total phenolic content and the concentrations of flavonoid in the oils varied from (0.032 to 0.085)
mg (Gallic acid)/100 pL and (0.027 to 0.072) mg (Quercetin)/ 100 yL equivalents, respectively.
Conclusion: The observed difference in antioxidant activities of the essential oils of C. distans, C.
papyrus and C. rotundus may be due to climatic, seasonal and geographic conditions, harvest
period, distillation technique, plant maturity and the presence of some major components or

synergy between compounds present in the essential oils.

Keywords: Cyperus species; Cyperaceae; essential oils; polyphenol contents; antioxidant activity.

1. INTRODUCTION

Reactive species (RS) including reactive oxygen
(ROS), nitrogen (RNS), bromine (RBS), chlorine
(RCS) and sulphur (RSS) species, such as
peroxyl (ROO), singlet (O,' £g°), hydroxyl (HO"),
superoxide anion (O), nitro oxide (NO'), atomic
chlorine  (Cl), hydrogen peroxide (Hy0,),
dinitrogen tetroxide (N,O,) and hypobromous
acid (HOBr) are various forms of activated
chemical species generated as by-product of
biological reactions [1-5]. They roles in many
exogenous and endogenous pathways including
enzymatic and non-enzymatic reactions are
important in many organic synthetic reactions [6].
However, these species were lethal to cells
causing diversity of disorders such as membrane
fragmentation, disruption of membrane-bound
enzyme activity, disintegration and swelling of
mitochondria, atherosclerosis, diabetes,
ischemia, hypertension, genotoxicity,
gastroenterology and hormonal/metabolic
diseases [1,7]. In addition, reactive oxygen
species causes the effects of other processes in
the fields of nutrition, cosmetic, pharmaceutical,
food safety and allergy [8]. Furthermore,
synthetic antioxidants such as butylated
hydroxyanisole (BHA), butylated hydroxyl toluene
(BHT), tert-butylhydroquinone (TBHQ) and
propylgallate (PG) that were widely used as food
additives against oxidative degradation of foods
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by free radicals have been suspected of being
responsible for several disorders [9,10]. As a
result, there has been growing interest in
research concerning the beneficial potentials of
medicinal plant extracts including essential oils
as a source of natural antioxidant in the
prevention of cancers, cardiovascular and
Alzheimer’s diseases [11-14].

Essential oils are large range of plant oils, which
are highly aromatic and mostly found in the
flowers, buds, seeds, fruits, leaves, twigs, bark,

wood and roots of plants, while, some are
obtained from animal or produced by
microorganisms [15,16]. They are complex

mixtures of over 3,000 compounds with well-
defined odor, which could be detected at a very
low concentration [15]. Most essential oils consist
of hydrocarbons, monoterpenoids,
sesqiterpenoids, phenylpropanoids, carboxylic
acids and benzyl alcohols [17,18]. Essential oils
like spices have been used in the food,
perfumery, cosmetic, sanitary and
pharmaceutical industries as well as in medicine
[19]. Some have also been reportedly used in
aromatherapy, while, few have valuable
alternatives to synthetic compounds [20,21].
Furthermore, several essential oils and their
components are known to have multifunctional
biological properties and many have been
confirmed to possess antioxidant activities that



are relatively less damaging to the living cells
[22-24].

The species Cyperus distans L. f., Cyperus
papyrus L. and Cyperus rotundus L. (belongs to
the genus Cyperus, family: Cyperaceae), were
annual or perennial plants, mostly found in wet
habitats and moist areas [25,26]. Investigation on
these plants shows that some have been
extensively studied, while many others have not
been screened and little is known scientifically
about them [26-28]. Although, several species of
the genus Cyperus have been reportedly used as
food, natural drug, building materials, traditional
mats and ornamental plants, while, some hold
significance uses in land management [27-29].
While, numerous studies have reported the
chemical compositions, biological and
pharmaceutical activities of the volatile oils of
several species of the genus Cyperus [30-39]. In
addition, the chemical composition of the
essential oils of C. distans and C. rotundus from
South Africa has been previously reported
[40,41]. The major components of C. distans
essential oil were cyperene (47.6%), a-pinene
(18.8%), 1,8-cineole (14.5%) and caryophyllene
oxide (7.3%). While, the oils of C. rotundus had
B-pinene (5.3-11.3%), a-cyperone (7.9-11.0%),
a-pinene (3.0-10.8%), myrtenol (7.1-7.9%), a-
selinene (2.7-6.6%), caryophyllene oxide (2.6-
5.4%) and [B-selinene (4.6-5.1%) as the main
constituents. Furthermore, the main compounds
of C. papyrus essential oils were di-isobutyl
phthalate, humulene epoxide II, aristolene and
aromadendrene epoxide Il (personal
communication). Ethnomedicinal information on
Cyperus species regarded as weeds indicates
that some of the plants have strong healing
power against diseases [27,28], though no
previous studies on the antioxidant activities of
essential oils of Cyperus species have been
reported, apart from the few reports on the
antioxidant activity of essential oil of C. rotundus
[36,38]. However, to the best our knowledge,
there is no report on the antioxidant activity and
polyphenol contents of essential oils of these
Cyperus species from South Africa, and no study
have previously reported the total phenolic
content of the essential oils of C. distans, C.
papyrus and C. rotundus, and antioxidant activity
of the volatile oils of C. distans and C. papyrus.
In continuation of our studies on the essential oils
of Cyperus species from South Africa [40,41],
this paper reports for the first time, the
antioxidant activity, total phenolic and flavonoids
contents of essential oils of Cyperus distans,
Cyperus papyrus and Cyperus rotundus growing
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wild in different locations in the city of
uMhlathuze district, KwaZulu-Natal Province,
South Africa.

2. METHODOLOGY

2.1 Chemicals

2,2-Diphenyl-1-picryl-hydrazyl (DPPH), 2-

dexyribose, sodium nitroprusside, trichloro acetic
acid (TCA), thiobarbituric acid (TBA),
naphthylethylenediamine dihydrochloride and
4,4- [3-(2-pyridinyl)-1,2,4-triazine-5,6-dryl]
bisbenzene sulphonic acid (ferrozine), Folin-
Ciocalteau reagent, 2-dexyribose, sodium
nitroprusside, Ethylenediaminetetraacetic acid
(EDTA), Dimethylsulfoxide (DMSOQO), Ferrous
ammonium sulfate, Quercetin, Gallic, Ammonium
molybdate and Hydrogen peroxide were obtained
from Sigma-Aldrich Co., Ltd (Steinheim,
Germany). All other chemicals and solvents are
of analytical grade.

2.2 Plant Materials and Extraction of Oils

Fresh plant materials of Cyperus distans (CD),
Cyperus papyrus (CP) and Cyperus rotundus
(CR) were randomly collected at the flowering
stage between October, 2006 and September,
2007 from University of Zululand, KwaDlangezwa
campus, Owen Sithole College of Agriculture in
Empangeni, Richard’s bay town, uThukela River,
KwaDlangezwa and Empangeni towns in
KwaZulu-Natal Province, South Africa.
Identification of each plant material is given in
Table 1. Leaves of each plant sample were
separately subjected to hydrodistillation using
Clevenger-type apparatus. The distillate isolated
was preserved in a sealed sample tube and
stored under refrigeration until further analysis.

2.3 Polyphenol Contents

2.3.1 Total phenolic content

The total phenolic content of essential oils of C.
distans, C. papyrus and C. rotundus was
determined using Folin-Ciocalteu reagent
according to the method of Singleton and Rossi
[42]. One hundred milligram of the essential oil
was leached with 250 ml of methanol/water
(60:40, v/v, 0.3% HCI) and filtered through a 0.45
pm Millipore filter. To 100 mL filirate, 100 pL of
50% Folin-Ciocalteau reagent, and 2 mL of 2.5%
sodium carbonate were added and mixed
completely. After 2 h, the absorbance of the



solution at 750 nm was measured with a
spectrophotometer. Quantitation was based on
the standard curve of Gallic acid (0-0.5 mg/mL),
which was dissolved in methanol/water (60:40,
viv, 0.3% HCI).

2.3.2 Total flavonoid content

The method of Kim et al. [43] was used for the
estimation of total flavonoid content of the oils.
An aliquot of 100 ul of the oil (100 pg/ml) was
added individually to equal volumes of solution of
500 pl of 2% AICIz;:6H,O (2 g in 100 ml
methanol). The mixture was vigorously shaken,
and after 10 min of incubation at room
temperature, absorbance was taken at 430 nm.
Total flavonoid content was calculated as
quercetin  from a calibration curve. The
calibration curve was prepared by preparing
quercetin solutions at concentrations 12.5 to
100 mg /ml in methanol. The result was
expressed as mg Quercetin (mg QU/100 mg
essential oil/ml methanol).

2.4 Antioxidant Activity

2.4.1 1,1-diphenylpicryl-hydrazyl radical

scavenging activity

The free radical scavenging ability of the
essential oils was evaluated as described by Pyo
et al [10] and modified by Han et al [11]. 0.2 mL
of different concentrations (10 - 250 pg/mL) of
essential oils in methanol was mixed with 2.7 mL
of 1.0 x 10™M methanol solution of DPPH. The
absorbance at 517 nm was measured using UV-
Visible Genesys 20 spectrophotometer; after the
solution had been allowed to stand in the dark for
60 min. The absorbance of the samples, the
control and the blank were measured in
comparison with methanol. Lower absorbance of
the reaction mixture indicates higher DPPH
scavenging activity.

DPPH scavenging activity was calculated using
the following formula:

DPPH scavenging activity (%)
= {1- (S-SB)/(C-CB)} X 100%

Where S, SB, C and CB were the absorbances
of the sample, the blank sample (2.0 mL of
methanol plus 0.2 mL of sample at different
concentrations), the control (2.0 mL of DPPH
solution plus 0.2 mL of methanol), and the blank
control (methanol) respectively. The
concentration providing 50% inhibition (ICs;) was
calculated from the graph of percentage
inhibition against oil concentrations.
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2.4.2 Hydroxyl radical scavenging activity

The ability of the different concentrations (10 —
250 pg/mL) of the essential oil samples in
methanol to scavenge the hydroxyl radical
generated by Fenton reaction was measured
according to the modified methods of Nagai et al.
[13]. The Fenton reaction mixture containing
200 uL of 10 mM 2-dexyribose was mixed with
1.2mL of 0.1 M phosphate buffer (pH 7.4)
containing 200 uL of the essential oils.
Thereafter, 200 pyL of 10 mM H,0O, was added to
the mixture before incubation for 4 h at 37°C.
Later, 1 mL of 2.8% trichloro acetic acid (TCA)
and 1 mL of 1% thiobarbituric acid (TBA) were
added and placed in a boiling water bath for 10
min. The resultant mixture was allowed to cool to
room temperature and centrifuged at 300 X g for
5 min. Absorbance was recorded at 532 nm in a
UV-VIS spectrophotometer. The percentage
inhibition was calculated by the formula:

% Inhibition = {(A; — A1)/Ag x 100}

Where A, is the absorbance of the control and A,
is the absorbance in the presence of the
essential oils. The ICsy value represented the
concentration that caused 50 % inhibition of
radical formation.

2.4.3 Nitric Oxide Radical (NO-) scavenging
activity

Sodium nitroprus side solution at physiological
pH, spontaneously produce nitric oxide, which
reacts with oxygen to produce nitrite ions
according to the Griess lllosvoy reaction as
described by Badami et al. [14]. The reaction
mixture (3 mL) containing 2 mL of 10 mM sodium
nitroprusside, 0.5 mL of phosphate buffer saline
(pH 7.4, 0.01 M) and 0.5 mL of different
concentrations of essential oils were incubated at
25°C for 150 min. Thereafter, 0.5 mL of the
reaction mixture containing nitrite was pipette
and mixed with 1 mL of sulphanilic acid reagent
(0.33% in 20% glacial acetic acid) and allowed to
stand for 5 min for completing diazotisation.
Then, 1 mL of naphthylethylenediamine
dihydrochloride (0.1%) was added, and allowed
to stand for 30 min in diffused light. The
absorbance of the pink coloured chromophore
was measured using UV-Visible Genesys 20
spectrophotometer at 540 nm against the
corresponding blank solution.

% Inhibition = {(A; — A;)/Ag x 100}

Where Aq is the absorbance of the control and A
is the absorbance in the presence of the



essential oils. The concentration providing 50%
inhibition (ICso) was calculated from the graph of
percentage inhibition against oil concentrations.

2.4.4 Metal chelating activity

The Fe®* chelating effect of the oil was measured
according to the method of Senevirathne et al.
[44]. To 0.5 mL of various concentrations (0-50
mg/L) of Cyperus species essential oil in
methanol, 1.6mL of deionized water and 0.05 mL
of FeCl, (2 mM) were added. After 30 s, the
reaction was initiated by the addition of 5 Mm
ferrozine (0.1 mL). Then, the mixture was shaken
and left at room temperature for 10 min.
Absorbance of the mixture was measured
spectrophotometrically at 562 nm. Ascorbic acid
and o-tocopherol were used as standard. The
inhibitory effect of the oils was calculated as:

% Inhibition = {(Ag — A1)/A¢ x 100}
Where, A is the absorbance value of the fully
oxidized control and A, is the absorbance of the
oil.

2.4.5 Reducing power

The reducing power of the essential oils was
determined according to the method of Oyaizu
[45]. 2.5 mL of various concentrations of the
essential oils (10 — 250 pg/mL) in methanol were
mixed with phosphate buffer (2.5 mL, 0.2 M, pH
6.6) and potassium ferricyanide [K;Fe(CN)e] (2.5
mL, 1% w/v). The mixture was incubated at 50°C
for 20 min. After 2.5 mL of 10% tricloroacetic acid
(w/v) were added, the mixture was then
centrifuged for 10 min at 1000 rpm. The upper
layer of the solution (2.5 mL) was mixed with
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distilled water (2.5 mL) and 0.5 mL of 0.1% ferric
chloride, FeClz (w/v), and the absorbance was
measured at 700 nm using UV-Visible Genesys
20 spectrophotometer. Higher absorbance of the
reaction mixture indicated greater reducing
power.

2.5 Statistical Analysis

The mean and standard deviation of three
experiments were determined.  Statistical
analysis of the differences between mean values
obtained for experimental groups were calculated
as meanststandard deviation (SD) of three
independent measurement using Microsoft excel
program, 2003 and Origin 6.0 for 1Cs,. Data
were subjected to one way analysis of variance
(ANOVA). P values < 0.05 were regarded as
significant and P values < 0.01 as very
significant.

3. RESULTS AND DISCUSSION

Table 1 showed some properties of the water-
distiled essential oils from the rhizomes of
C. distans, C. papyrus and C. rotundus according
to the British Pharmacopoeia methods [46,47].
The essential oils yields ranged from 0.07% to
0.09% for C. distans, 0.10% to 0.20% for
C. papyrus and 0.16% to 0.20% for C. rotundus.
The colour of the oils were pale yellow and the
characteristic odour reveals that C. rotundus was
sweet-smelling, while, C. distans and C. papyrus
are aromatic. The refractive index of the oils
varied between (1.5112 -1.5180 and 1.5385-
1.5389) for C. distans, (1.5112 -1.5180 and
1.5385-1.5389) for C. distans and C. rotundus,
respectively.

Table 1. Properties of essential oils of three Cyperus species

Plant Code CDS1 CDS2 CPS1 CPS2 CRS1 CRS2
Location OSCA Unizulu Richard’s uThukela Empangeni  Unizulu
Bay River
Latitude 28°44°57.58 28°28'26.8 28°44°471  28°50°25.7 28°44°47.1 28°50°25.7
"S 8"S 0"S 2"S 0"S 2"S
Longitude 31°564°00.00 31°50°27.2 31°53°10.8 31°49'34.3 31°53'10.8 31°49°34.3
"E 4"E 1"E 8"E 1"E 8"E
Voucher Lawal, OA Lawal, OA Lawal, OA Lawal, OA Lawal, OA Lawal, OA
specimen 03 (UZULU) 02 (ZULU) 07 (ZULU) 04 (ZULU) 05 (ZULU) 06 (ZULU)
% yield® 0.20 0.16 0.07 0.09 0.07 0.09
Colour Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow Pale yellow
Odour Sweet Sweet Aromatic Aromatic Aromatic Aromatic
smelling smelling
RI° 1.5385 1.5389 1.5180 1.5112 1.5180 1.5112

CD - C. distans, CP - C. papyrus, CR - C. rotundus; OSCA - Owen Sithole College of Agriculture, Empangeni;
Unizulu - University of Zululand, KwaDlangezwa Campus; °% yield - based on the fresh weight of each plant;
bRl - Refractive index



The total phenolic (TPC) and total flavonoid
contents (TFC) of C. distans, C. papyrus and C.
rotundus essential oils were summary in Table 2
as gallic acid equivalents (GAE/10 pL of
essential oil/ml methanol) for total phenolic
content and quercetin equivalents (QE/10 pL
essential oil/ml methanol) for total flavonoid
content, respectively. As shown in Table 2, all
the essential oils were found to have different
phenolic levels, ranging from (0.132 to 0.295 ug
GAE/10 pL of essential oil/ml methanol) for total
phenolic content and (0.107 to 0.177 pg Qu/10
uL essential oil/ml methanol) for total flavonoid
content. For each 10 uL of essential oil, C.
papyrus has the highest contents of total
phenolic and total flavonoid of (0.191+0.002 -
0.295+0.003 pg GAE/ml methanol) and (0.107 to
0.177 pg Qu/ml methanol) in that order, followed
by C. rotundus (0.168+0.002 - 0.197+0.a ug
GAE/ml methanol) and (0.107 to 0.177 yg Qu/ml
methanol), and C. distans (0.132+0.002
0.135+0.003 pg GAE) and (0.107 to 0.177 pg
Qu/ml methanol). The results show that the
essential oils possessed some quantity of
secondary metabolites, which can play a vital
role in scavenging of free radicals, chelating
transitional metals and redox effects [48].

3.1 Antioxidant Activity

3.1.1 Free radical scavenging assay

1,1-diphenylpicryl-hydrazyl (DPPH) is a free
radical compound that has been widely used to
test the free radical scavenging ability of various
plants extracts including essential oils [13,24,38].
It is considered to be a model for lipophilic radical
in which a chain reaction is initiated by the lipid
autoxidation. Table 2 shows the inhibitory
concentration (ICs) of the scavenging activity of
the essential oils of C. distans, C. papyrus, C.
rotundus and the standard antioxidants on DPPH
radicals at different concentrations. The standard
antioxidants (BHA, BHT, ascorbic acid and a-
tocopherol) demonstrated the highest inhibitory
activities with 1Csq values ranging between 10.0-
10.70 pg/mL, when compared to the essential
oils studied. Although, the scavenging effects of
the essential oils displayed concentration
dependent, however, the concentration of the oils
resulting in a 50% inhibition of the free radical
scavenging (ICsg) was greater than 200 pg/mL
for all the essential oils, expect for C. rotundus
essential oils with 1Csy values of 173.10 and
193.90 yg/mL respectively.
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Hydroxyl radical is reactive oxygen formed by the
reaction of various hydroperoxides with transition
metal ions. It attacks proteins, polyunsaturated
fatty acid in membranes and most biological
molecules. It is also known to be capable of
abstracting hydrogen atoms from membrane
lipids and brings about peroxidic reaction of lipids
[1]. Hydroxyl radical scavenging activity of the
essential oils as well as BHA, BHT and a-
tocopherol were calculated as the inhibitory
concentration (ICsg) of the hydroxyl radicals
generated in the Fenton reaction mixture
(Table 2). The results depicts that some of the
oils exhibited strong concentration-dependent
inhibition of hydroxyl radical scavenging activity.
The hydroxyl radical scavenging activity of the
oils of C. rotundus were comparable to the
commercial antioxidants (ICsg < 10.0 pg/mL).
Also, was the oil of C. papyrus 1 with inhibitory
concentration of 14.06 ug/mL. While, the oils of
C. distans and C. papyrus 2 displayed poor
aptitude to scavenge the hydroxyl radical.

Nitric oxide or reactive nitrogen species, formed
during their reaction with oxygen or superoxides
are very reactive. These compounds/radicals are
liable for the changes in the structural and
functional responses of many cellular
components, causing serious toxic reactions with
proteins, lipids, nucleic acids among others [1].
The inhibitory concentration (ICsq) generated
from the essential oils of C. distans, C. rotundus
and C. papyrus, and the standard antioxidants
(BHA, BHT and a-tocopherol) at different
concentrations by nitric oxide radical from
sodium nitropruside at the physiological pH are
given in Table 2. The results of the scavenging
activity of nitric oxide radical by the essential oils
of Cyperus species and the standard
antioxidants shows that, it is inversely
proportional to concentration. The concentrations
of the ICs, of the essential oil samples and the
standard antioxidants were found to be very
active. From the results, it can be perceived that
the essential oils have nitric oxide scavenging
activity, which may help in preventing chains of
reactions and diseases caused by excess nitric
oxide radical generation [1].

3.1.2 Metal chelating activity

Transition metals capable of stimulating lipid
peroxidation during Fenton reaction by
generating hydroxyl radicals can accelerate lipid
peroxidation into peroxyl and alkoxyl radicals by
lipid hydroperoxides [49]. Also, chelating agents
which form o-bond with metal are valuable



secondary antioxidants because they decrease
redox potential, thereby stabilizing the oxidized
form of the metal ion [50]. Fig. 1 show that the
essential oils have no remarkable chelating
ability for the formation of Fe®* complex and
cannot act as peroxidation protector, which is
related to iron binding capacity. At 250 pg/mL,
the essential oils of C. distans, C. papyrus and
C. rotundus chelated between (1.34-1.48%),
(1.48-1.67%) and (1.33-1.34%) of ferrous ions
respectively, while, citric acid (7.42%) and EDTA
(14.81%) showed moderate ferrous ion chelating
activity. Although, the results obtained indicate
poor chelating activities of the essential oils,
however, a high amount of chelated ferrous ion
by C. papyrus essential oils may suggest that
C. papyrus possesses antioxidant activity.

3.2 Reducing Power

Fe (lll) reduction is often used as an indicator of
electron-donating activity, which is an important
mechanism of antioxidant action. In addition,
reducing properties have been associated with
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the presence of reductants, which exert
antioxidant action by breaking the free radical
chains through hydrogen atom donation [50,51].
Furthermore, reductones have also been
reported to prevent peroxide formation by
reacting with certain precursors of peroxide [52].
Table 3 showed the reducing potential of the
essential oils and standard antioxidants for Fe*"
in a dose dependent concentration. A strong
reducing potential was observed for the essential
oils of C. papyrus, ascorbic acid, BHA, BHT and
a-tocopherol, while, lower reducing capacity was
displayed by the essential oils of C. distans and
C. rotundus. At 250 pg/mL, the reducing power
of the essential oils and standard antioxidants
decreased in the following manner: C. papyrus >
ascorbic acid > BHA > a-tocopherol > BHT >
C. rotundus > C. distans. Based on the data
obtained from this study, Cyperus papyrus may
serve as an indicator of its ability to inhibit
antioxidant activity and may act as primary and
secondary reductants thereby inhibiting lipid
peroxidation.

Table 2. Total phenolic content and free radical scavenging activities of essential oils of three
Cyperus species®

TPC® TFC® Free radical scavenging activities (ICs)"
DPPH (‘OH) (NO))
CD$S1 0.132+0.005 0.110x0.001 > 250 > 250 40.60
CDS2 0.135+0.002 0.107+0.001 > 250 > 250 20.20
CPS1 0.295+0.003 0.177+0.000 > 250 14.06 32.70
CPS2 0.191+0.002 0.152+0.002 > 250 169.80 128.70
CRS$1 0.197+0.004 0.144+0.004 173.10 <10 <10
CRS2 0.168+0.002 0.172+0.005 193.90 <10 13.30
BHA - - 10.70 <10 <10
BHT - - <10 <10 <10
Vitamin C - - <10 ND 15.19
a- tocopherol - <10 <10 11.96

¥(n =3, X+ SEM), Expressed as mg GAE/1 0 uL of essential oil/ml methanol, “Expressed as mg QE/10 uL
essential oil/ml methanol, °ICs, -inhibitory concentration, (‘OH) - Hydroxyl radical scavenging; (NO)- Nitric oxide
radical scavenging

Table 3. Reducing power of Cyperus species essential oils and synthetic antioxidants®

10 20 50 100 250

CDS1 0.046+£0.002  0.053+0.001 0.057+0.001 0.061+0.000 0.070+0.002
CDS2 0.055+0.003  0.060+0.001 0.063+0.001 0.067+0.001 0.077+0.003
CPS1 0.140+£0.002  0.146+0.002 0.166 +0.001  0.173+0.002 0.186+0.003
CPS2 0.096+0.003  0.104+0.002 0.119+£0.002  0.127+0.003 0.141+0.01

CRS1 0.061+0.001 0.065+0.001 0.070+0.001 0.080+0.001 0.115+0.102
CRS2 0.051+0.002  0.057+0.001 0.069+0.002 0.077+0.003 0.101+0.002
BHA 0.058+0.002  0.072+0.004 0.081+0.003 0.096+0.003 0.174+0.003
BHT 0.057+0.000  0.069+0.001 0.075+0.001 0.081+0.001 0.154+0.002
Vitamin C 0.159+0.002  0.171+0.003 0.188+0.002 0.194+0.003 0.242+0.003
a-tocopherol 0.058+0.003  0.066+0.003 0.075+0.002 0.091+0.002 0.166+0.002

@Concentration - ug/mL
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Fig. 1. Metal chelating activity of essential oils of C. distans, C. rotundus and C. papyrus, Citric
acid and Ethylenediaminetetraacetic acid. Each value is mean%S.E (n = 3)

4. CONCLUSION

The observed difference in the antioxidant
activities of the essential oils of C. distans,
C. papyrus and C. rotundus may be due to
climatic, seasonal and geographic conditions,
harvest period, distillation technique and plant
maturity, among others. In addition, the presence
of some major components or synergy between
compounds present in the essential oils might
have contributed to their antioxidant properties.
Furthermore, some oils showed noticeably
radical scavengers than standard antioxidants in
some methods suggesting the oils could be use
for treatment of diseases, additives in food
preservation and domesticated plants to provide
continuous supply of medicinal products. Finally,
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the findings of this study support the view that no
single method is sufficient in evaluating the
antioxidant activity.
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