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ABSTRACT
Phototherapy has known a great evolution all the world and some medicinal plants are importance remedies of some diseases. Centaurium
erythraea is one of the medicinal plants widely used in this field. In this study, we have evaluated the total polyphenolic and the flavonoid
contents of the methanolic (ME) and aqueous (AqE) extracts of the plant Centaurium erythraea as well as its antioxidant activity using the DPPH
(2'2-diphenylpicrylhydrazyl), β-carotene /linoleic acid bleaching and reducing power assays. The total polyphenolic content of the methanolic
extract was 35,45± 0,041 μg AGE/mg extract and flavonoids was 6,65 ± 0,060 μg QE/mg. The total polyphenolic content of the aqueous extract
was 54,27 ± 0,023 μg AGE/mg extract and flavonoids was 3,275 ± 0,003 μg QE/mg. The results of the DPPH test showed a powerful antioxidant
activity with a very similar IC 50 for the methanolic (IC50=0.232 ± 0.002mg/ml) and aqueous (0.208 ± 0.002mg/ml) extracts. The inhibitory
activity of the tow extracts in the β-carotene/linoleic acid assay was (86.781 ± 0.17%) for the methanolic extract and (77.816 ± 0.69%) for the
aqueous extract. ME has the higher reducing power (IC 50 = 0.35 ± 0.066 mg / ml) compared to the AqE (IC 50 = 1.31 ± 0.047 mg / ml).
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INTRODUCTION
Free radicals are chemical species which contains one or
more unpaired electrons due to which they are highly
unstable and cause damage to other molecules by extracting
electrons from them in order to attain stability. Living cells
generate free radicals and other reactive oxygen species
(ROS) by-products as a result of physiological and
biochemical processes.1 ROS are various forms of activated
oxygen, which include free radicals such as superoxide anion
radicals (O2.-) and hydroxyl radicals (OH.), as well as nonfree radical species (H2O2) and the singled oxygen (1O2). 2, 3
Also, excessive generation of ROS, induced by various stimuli
and which exceed the antioxidant capacity of the organism,
leads to a variety of pathophysiological processes such as
inflammation, diabetes, genotoxicity, and cancer.4
Antioxidant is any substance, which when present even at
low concentrations, compared with those of an oxidizable
substrate, significantly delays or prevents oxidation of
substrate. The term ‘oxidizable substrate’ includes almost
everything found in the living cells including proteins, lipids,
DNA and carbohydrates.5
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Research has shown that several medicinal plants possess
chemical substances that display antioxidant potentials.
Natural antioxidants from the intake of plant parts have been
reported to reduce the adverse effect of free radicals that
normally occur during cell metabolism. Plant phenolics are
principally the source of natural antioxidants and are
originally derived from plant parts including seeds, nuts,
roots, barks, and leaves.6
Centaurium erythraea, of the Gentianaceae family, has been
used in traditional medicine. It was reported that the
decoction of the whole plant has been used to treat urine
retention, colic and diabetes mellitus (centuruim erethraea)
Extracts of its aerial parts, in the form of tinctures, tonics,
lotions or tea, have been traditionally used to treat
gastrointestinal disorders, dyspepsia, constipation, fever,
anemia, anorexia, hepatitis, jaundice, rheumatism, wounds
and sores, to stimulate appetite, and to cleanse blood and
kidneys.7,8 Centaurium erythraea extracts also possess
antimutagenic,9 hepatoprotective, diuretic, antitumorigenic,
analgesic, antipyretic, anti-inflammatory,10 gastroprotective,
antiulcer,11 antioxidative, antibacterial and antifungal
properties.12
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MATERIALS AND METHODS
Chemicals
Folin-Ciocalteu, aluminum chloride (AlCl3), gallic acid,
quercetin, rutin, 2,2-diphenyl-1-picrylhydrazyl hydrate
(DPPH), ethylenediaminetetraacetic acid (EDTA), gallic acid
and tween 40 were purchased from Sigma Chemical Co. (St.
Louis, MO). Linoleic acid, β-carotene and butylated
hydroxytoluene (BHT) were obtained from Fluka Chemical
Co. (Buchs, Switzerland). Ferrous and ferric chloride were
obtained from Merck. All other reagents were of analytical
grade.

methanol (0.04mg/ mL) was prepared and 1250 µL of this
solution was added to 50µL of extracts solution at different
concentration. The mixture was shaken vigorously and then
kept in the dark for 30 minutes at room temperature. Then,
the absorbance was measured at 517nm. BHT, rutin,
quercetin and gallic acid were used as standards. All tests
were performed in triplicate. Radical-scavenging activity was
calculated using the following equation:
radical scavenging activity (%) = (A blank –Asample / A blank) × 100

A blank: Absorbance of the control.
A sample: Absorbance of the reagent with extract.

Plant material

β-carotene/linoleic acid assay

Centaurium erythraea was collected in December, Wilaya of
Sétif in Northeast of Algeria, plant material were cleaned
with tap water, dried in the shade at room temperature for 2
weeks and ground into powder using an electric grinder.

In this test, the antioxidant capacity of the extracts was
determined by measuring the inhibition of the oxidative
degradation of β-carotene (discoloration or bleaching) by the
oxidation products of the acid linoleic.16 The β-carotene
solution was prepared by dissolving 0.5 mg β-carotene in 1
mL of chloroform. One milliliter of this solution was pipetted
to a flask covered with aluminum foil. Then 25 µL of linoleic
acid and 200 mg of tween 40 were added. The chloroform
was evaporated using evaporator at 45°C. Then 100 mL of
distilled water saturated with oxygen was added. 2.5 mL of
this prepared β-carotene solution were transferred to test
tubes, and 350 µL of the extracts (2mg/mL methanol) were
added before incubation for 48h at room temperature. The
same procedure was repeated with butylated hydroxyl
toluene (BHT) as a positive control and with distilled water
as a negative control. The absorbance was reading at 490 nm
after 1h, 2h, 6h, 24h and 48h. The antioxidant activity of
extracts was calculated using the following equation:

Preparation of plant extract
Aqueous extract
100g of Centaurium erythraea powder was mixed with 1L of
boiling distilled water (100 °C) and after 20 minutes it was
removed from the heat. The mixture was filtered using
Wattman filter paper n°3 and then evaporated in rotary
vacuum evaporator at 45°C.
Methanolic extract
The methanolic extract was obtained by maceration in
water/methanol mixture (15:85) for 24 h. The resultant
extract was filtered through Wattman paper n°3 and the
solvent was removed by rotary evaporator under reduced
pressure at 45°C. The resulting extract was then stored at 20°C until further analysis.
Determination of total polyphenol content
Total phenolic content was determined using Folin-Ciocalteu
method, according to13 with slight modifications. A volume of
100 µl of the extract was mixed with 500 µl of Folin–
Ciocalteau (diluted 10% in distilled water). After 4 min, 400
µl of sodium carbonate solution Na 2CO3 (75 g/l) was added
to the mixture, the reaction mixture was incubated at room
temperature for 1h 30 min and the absorbance of the
mixture was measured at 760 nm, Gallic acid (20-140 mg/l)
was used as standard for the calibration curve. The total
polyphenols content was expressed as micrograms of gallic
acid equivalents (GAE) per milligram of extract. All samples
were analyzed in three replications.
Determination of total flavonoids contents
The total flavonoids in plant extracts were determined using
the aluminum trichloride (AlCl3) method.16 Briefly, 1 ml of
2% AlCl3 in methanol was mixed with 1 ml of the extract.
After incubation in dark at room temperature for 10 min, the
absorbance of the reaction mixture was measured at 430 nm.
Quercetin (1-40 mg/l) was used as standard for calibration
curve and the total Flavonoids content was expressed as
micrograms quercetin equivalent (QE) per milligram of
extract.
Evaluation of antioxidant activity
DPPH free radical-scavenging assay
The free radical scavenging activity of the extracts was
measured by 2,2- diphenyl-1-picrylhydrazyl(DPPH) assay.15
After dissolving the aqueous extract in distilled water, the
methanol extract in methanol, the solution of DPPH in
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AA% = A sample / A BHT × 100.
A sample: Absorbance in the presence of the Extract; A
Absorbance in the presence of positive control BHT.

BHT:

Reducing power
Reducing power was determined on the basis of the ability of
antioxidant principles to form colored complex with
potassium ferricyanide, TCA and FeCl3 and it was measured
by the method reported by.17 1mL of extract was mixed with
0.5 mL phosphate buffer (0.2 M, pH 6.6) and 0.5 mL
potassium ferricyanide (1% w/v). The mixture was
incubated at 50℃ for 20 min. After terminating the reaction
by adding trichloroacetic acid (10% w/v), the mixture was
centrifuged at 3000 rpm for 10 min. The supernatant of
solution 0.5 mL was mixed with 0.5 mL distilled water and
0.1 mL FeCl3 (0.1% w/v). After 5 min later, the absorbance
was measured at 700 nm. Higher absorbance of the reaction
mixture indicated higher reducing power.
Statistical Analyses
The results are expressed as the mean ± standard deviation.
One-way analysis of variance (ANOVA) followed by the
Tukey test was performed to assess differences between
groups. Differences were considered significant at p < 0.05.

RESULTS AND DISCUSSION
Total phenolic and flavonoid content
Polyphenols of plant kingdom are one of the most effective
antioxidative constituents. It is important to estimate
phenolic contents of plant extracts so as to justify their
contribution to antioxidant activity.18 The content of
phenolic compounds in extracts was determined from
regression equation of calibration curve of Gallic acid and
expressed as micrograms equivalent of Gallic acid per
CODEN (USA): JDDTAO
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milligrams of dry extract (μg GAE/mg extract). Flavonoids
content was expressed as micrograms equivalent of
Quercetin per milligrams of dry extract (μg QE/mg
extract).Table 1 showed the total content of phenolics and
flavonoids in extracts. AqE extract had a total phenolic
content of (54,27 ± 0,023 μg GAE/mg extract) and
flavonoids (3,275 ± 0,003 μg QE/mg extract). while,
Methanolic extract had a total phenolic content of (35,45±
0,041μg GAE/mg extract) and flavonoids (6,65 ± 0,06μg
QE/mg extract).
Table 1. Total polyphenols and flavonoids content of
Centaurium erythraea extracts.
Extract
AqE
ME

Polyphenols
μg GAE/mg extract
54,27 ± 0,023
35,45± 0,041

Flavonoids
μg QE/mg extract
3,275 ± 0,003
6,65 ± 0,060

the antioxidants from the extracts.21 Thus, the degradation
rate of β- carotene depends on the antioxidant activity of the
extracts. There was a correlation between degradation rate
and the bleaching of β-carotene; where the extract with the
lowest b-carotene degradation rate exhibited the highest
antioxidant activity.22
The results of the inhibition of β-carotene oxidation in the
presence of extracts after 24 hours of incubation was
presented in table 3. The antioxidant activity of the tow
extracts in the β-carotene/linoleic acid assay was (86.781 ±
0.17%) for the methanolic extract and (77.816 ± 0.69%) for
the aqueous extract.
Table 3. Antioxidant activities of Centaurium erythraea
extracts at 24 hours of incubation measured by β-carotene
bleaching method.
Extracts

Inhibition %

ME

86.781 ± 0.17

AqE

77.816 ± 0.69

BHT

100 ± 0.23

H2O

14.827 ± 0.48

ME : methanolic extract, AqE : aqueous extract , GAE: gallic acid
equivalent, QE: quercetin equivalent. Each value represents the
mean±SD (n=3)

Extraction of phenolic compounds is strongly affected by
their chemical nature, the sample particles size, the
extraction method employed, and the presence of interfering
substances. Moreover, the solubility of phenolic substances is
strictly dependent by the polarity of the solvent used, as well
as their degree of polymerisation.19

Each value represents the mean ± SD (n = 3).

DPPH radical scavenging activity

Reducing power

DPPH is a stable radical showing a maximum absorbance at
517 nm. It can readily undergo reduction by an antioxidant
(AH) which can be demonstrated by the following reaction.20

The antioxidant compounds are responsible for the
reduction of ferric (Fe 3+) form to ferrous (Fe2+) form. The
addition of FeCl3 to the ferrous form led to the formation of
blue colored complex. So the reduction ability can be
determined by measuring the colored complex at 700 nm.
The reducing properties associated with the presence of
compounds exert their action by breaking the free radical
chain through donating a hydrogen atom.23

DPPH + AH

DPPH – H + A

In the present study, the ability of extract to scavenge DPPH
was assessed on the bases of their IC50 values, defined above
as the concentration of extract to decrease the absorbance at
517 nm (or concentration) of DPPH solution to half of its
initial value. The DPPH free radical-scavenging activities of
Centaurium erythraea extracts are presented in table 2.
The results of the DPPH test showed a powerful antioxidant
activity with a very similar IC50 for the methanolic
(IC50=0.232 ± 0.002mg/ml) and aqueous (0.208 ±
0.002mg/ml) extracts.
Table 2: DPPH scavenging activity of Centaurium erythraea
extracts and standards.
Extracts

IC50(mg/mL)

ME

0.232 ± 0.002

AqE

0.208 ± 0.002

Gallic acid

0.056 ± 0.001#

Quercetin

3.491 ± 0.001#

#: μg/ml. Each value represents the mean ± SD (n = 3).

β-carotene/linoleic acid bleaching assay
Generally in the β-carotene bleaching assay, linoleic acid
produces hydroperoxides as free radicals during incubation
and with presence of antioxidants in the extract, it will
minimize the oxidation of β-carotene by hydroperoxides.
Hydroperoxides formed in this system will be neutralized by
ISSN: 2250-1177
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The reducing power of the extract was presented in Table 4.
ME has the higher reducing power (IC50 = 0.35 ± 0.066 mg /
ml) compared to the AqE (IC50 = 1.31 ± 0.047 mg / ml).
Table 4. IC50 values of Centaurium eryteria extracts for
reducing power test
Extracts

IC50 (mg /ml)

AqE

1,31 ± 0,047

ME

0,35 ± 0,066
Each value represents the mean ± SD (n = 3).

It is reported that the lyophilized infusion of Centaurium
erythraea possessed a potent scavenging activity for
hydroxyl radical in a concentration-dependent manner and
was able to chelate iron ions.24 An effective antioxidant
activity was also found in Centaurium erythraea flowering
tops lyophilized infusion exhibiting O2•- scavenging activity,
which is reflected in xanthine oxidase inhibition.25 The
authors conclude that the ascertained antioxidant activity
may be due to the presence of several phenolic compounds
in this extract, namely esters of p-coumaric acid, ferulic acid,
sinapic acid and kaempferol. Among numerous plant-derived
molecules, flavonoids and phenolic acids have been
intensively studied for their free radical scavenging and
antioxidant properties.12 This activity is believed to be
mainly due to their redox properties, which play an
important role in adsorbing and neutralizing free radicals,
quenching singlet and triplet oxygen, or decomposing
peroxides.4
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CONCLUSION
The extracts of Centaurium erythraea exhibited antiradical
activities toward 2,2′- diphenyl-1-picrylhydrazyl (DPPH) and
acting as reducing agents and inhibiting lipid peroxidation.
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