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The antioxidant activities of aqueous extract (AE) of Orbignya phalerata were assessed in vitro as well as
its effect on locomotor activity and motor coordination in mice. AE does not possesses a strong antioxidant
potential according to the scavenging assays; it also did not present scavenger activity in vitro. Following
oral administration, AE (1, 2 and 3 g/kg) did not significantly change the motor activity of animals when
compared with the control group, up to 24 h after administration and did not alter the remaining time of the
animals on the Rota-rod apparatus. Further studies currently in progress will enable us to understand the
mechanisms of action of the aqueous extract of Orbignya phalerata widely used in Brazilian flok medicine.

1. Introduction

The palm tree Orbignya phalerata Mart (family Arecaceae) is
populary known in Piauí and Maranhão, northeasten Brazil, as
babassu. This palm tree is the most abundant species of the genus
(Cantanhede 2005; Teixeira 2008).
The fruit of the babassu palm is fully exploited, with its various
parts being used as energy, food and remedy (Prance 1987). The
use of products such as mesocarp and the residue derived from
babassu for the tratment of gastritis and for woundhealing is
part of popular knowledge acumulated over centuries (Andrade
1986).
Souza et al. (2011) showed that, in ethnopharmacological stud-
ies, 68% of the nut breakers used products derived from babassu
for the tratment of disease, collaborating with previous results
that show various pharmacological activities such as antiinflam-
matory, treatment of gastritis, immunomodulatory action and
anti-tumor activity (Silva 2001; Rennó et al. 2008).
Free radicals and related reactive species are strongly involved
in several pathological and physiological processes, includ-
ing seizures, cancer, cell death, inflammation and pain (Freitas
et al. 2004; Xavier 2007; Santos et al. 2010). Many nat-
ural products exert significant antioxidant activities, which
are related to their therapeutical properties or even a possi-
ble toxic effect (Guimarães et al. 2010). The evaluation of
the redox properties of such compounds is crucial for both
understanding the potential mechanisms of their biological
actions and to determine possibly toxic or harmful side-effects.
Considering the lack of experimental evidence and scientific
investigations about possible therapeutic and/or redox proper-
ties of Orbignya phalerata, the purpose of the present study
was to evaluate the redox properties and possible effects in
locomotor activity and motor coordination of aqueous extract

of the mesocarp of Orbignya phalerata Mart (Fig. 1) in
mice.

2. Investigations and results

We investigated the antioxidant potential of aqueous extract
of Orbignya phalerata against two different reactive species
in vitro. Aqueous extract of Orbignya phalerata did not demon-
strate a significant scavenging effect against NO (Fig. 3).
Aqueous extract of Orbignya phalerata also did not have a
strong scavenging effect against hydroxyl radicals generated
in vitro (Fig. 4). These results did not suggest a protection
against lipoperoxidation chain reactions observed in TBARS
assay. Orbignya phalerata components extract may interact with
hydroxyl radicals, which are reactive oxygen species (ROS),
instead with NO, which is a reactive nitrogen species (RNS).

Fig. 1: Babassu: A) epicarp, B) mesocarp, C) endocarp and D) nut
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Fig. 2: Effects of aqueous extract (AE) of Orbignya phalerata on thiobarbituric
acid-reactive substances (TBARS) in vitro. Control is incubation medium
without AAPH; other groups contained AAPH alone or in the presence of
different concentrations of aqueous extract (AE) of Orbignya phalerata.
Trolox was used as standard antioxidant. Bars represent mean ± SEM.
*p < 0.05, ***p < 0.0001 (1-way ANOVA followed by Tukey’s multiple
comparison post hoc test)

Fig. 3: Effects of aqueous extract (AE) of Orbignya phalerata on nitric oxide (NO)
scavenging assay. Nitric oxide is generated from spontaneous decomposition
of sodium nitroprusside (SNP) and interacts with oxygen to produce nitrite
ions, which are measured by the Griess reaction. SNP group is sodium
nitroprusside alone; other groups denote nitrite production by SNP in the
presence of different concentrations of aqueous extract (AE) of Orbignya
phalerata. Bars represent mean ± SEM. ***p < 0.0001; *p < 0.05. One-way
ANOVA followed by Tukey’s multiple comparison post hoc test was applied
to all data

In doses of 1, 2 or 3 g/kg the aqueous extract of Orbignya phaler-
ata did not cause significant changes in ambulation (number of
crossings) at 24 h after administration (Fig. 5).

Fig. 4: Effects of aqueous extract (AE) of Orbignya phalerata on hydroxyl
radical-scavenging activity quantified using 2-deoxyribose oxidative
degradation in vitro, which produces malondialdehyde (MDA) by
condensation with 2-thiobarbituric acid (TBA). System is MDA production
from 2-deoxyribose degradation with FeSO4 and H2O2 alone. Other groups
denote MDA production by FeSO4 and H2O2 in the presence of different
concentrations of aqueous extract (AE) of Orbignya phalerata. Bars
represent mean ± SEM. ***p < 0.0001; *p < 0.05. One-way ANOVA
followed by Tukey’s multiple comparison post hoc test was applied to all data

Fig. 5: Effects of aqueous extract (AE) of Orbignya phalerata (1, 2 and 3 mg/kg,
o.r.) or diazepam (DZP, 2.0 mg/kg, i.p.) on locomotor activity of mice. The
parameters evaluated were the total number of pulses of crossings in activity
cage. Values are the mean ± S.E.M. for 7 mice (per group). *p < 0.001 as
compared to control (Vehicle), one way ANOVA followed by
t-Student-Neuman-Keuls test

Twenty-four hours after administration, the aqueous extract of
Orbignya phalerata did not change the remaining time of ani-
mals on the Rota-rod apparatus (Fig. 6).

3. Discussion

The powder of babassu mesocarp is containing 68.3% starch,
1.54% protein, 0.27% lipid, 1.25% soluble carbohydrates,
2.51% fiber and amino. Hemicellulose and pentosans, are said
to be also present among other organic substances (Rosenthal
1975; Garros-rosa 1986). The phytochemical screaning did not
show any chemical groups that may be related to pharmaco-
logical activity, however a positive reaction was observed for
polyphenols.
Membrane lipids are the most susceptible target of free radicals
attack and propagation in biological systems (Freitas et al. 2005;
Halliwell et al. 2008). Additionally, free radicals and related
reactive species are strongly involved in several pathological and
physiological processes, including cancer, cell death, inflamma-
tion and pain (Reanmongkol et al. 1997; Halliwell et al. 2007).
Thus, we assessed the antioxidant potential of an aqueous extract
of Orbignya phalerata by testing its ability to prevent oxida-
tive damage to lipids induced by a free radical source in vitro
(AAPH). Quantification of TBARS demonstrated that aque-
ous extract of Orbignya phalerata neither exerted a significant
antioxidant effect against peroxyl radicals generated by AAPH,
nor protected lipids from oxidation in a dose-dependent manner
(Fig. 2). Trolox (300 �M), a synthetic analogue of vitamin E,
which protects membranes from oxidative damage in vivo, was
used as a general antioxidant standard for comparison. There-
fore, it is possible that the aqueous extract of Orbignya phalerata
did not interact more strongly with specific types of lipids, and
in a lipid-rich system such as in the TBARS assay lipids with
lesser affinity to aqueous extract of Orbignya phalerata and/or

Fig. 6: Time (s) on the Rota-rod observed in mice after oral route treatment with
vehicle (control), aqueous extract of Orbignya phalerata (1, 2 and 3 mg/kg,
o.r.) or DZP (2.0 mg/kg, i.p.). The motor response was recorded for the
following 180 s after drug treatment. Values are the mean ± S.E.M. for 7 mice
(per group). *p < 0.001 as compared to control (vehicle), one way ANOVA
followed by t-Student-Neuman-Keuls test
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hydrophilic portions of amphipatic lipids are more susceptible to
radical attack, allowing the initiation of lipoperoxidation chain
reaction (Guimarães et al. 2010).
Further studies currently in progress will enable us to understand
the precise action mechanisms of aqueous extract of Orbignya
phalerata widely used in Brazilian ethnomedicine.

4. Experimental

4.1. Preparations of extracts Orbignya phalerata

The plant material was collected in February 2010, at the city of Parnarama,
state of Maranhao, Brazil, and a sample was deposited at the Graziella
Barroso Herbarium of the Federal University of Piaui under the voucher
number 26.453. The aqueous extract of the mesocarp of Orbignya phaler-
ata was prepared in the Laboratory of Pharmaceutical Thecnology of this
University.
The collected fruits of Orbignya phalerata were dried under shade and
extracted mechanically. The yield of powder mesocarp (Fig. 1) was approx-
imately forty percent. The powder obtained was suspended in demineralized
water at a concentration of 20%. The suspension of the mesocarp was kept
at 4 ◦C in a refrigerator in air tight bottles until use. A weighed amount of
the aqueous extract was taken for experiments.

4.2. In vitro tests

Phytochemical screening, described below for search saponins, steroids and
terpenoids, alkaloids, anthraquinones, flavonoids and tannins was based on
the method developed by Wall et al. the chemical classification of more
than 4.000 different plant species. Data were obtained through the results
of qualitative color reactions and precipitation, based on the chemical and
physical-chemical properties of substances and tracked the major groups of
chemical constituents that make up the plant material (Matos 1997; Agra
1990).
Sodium nitroprusside, FeSO4, Griess’ modified reagent, 2-deoxyribose,
2-thiobarbituric acid, AAPH (2,2’-azobis[2-methylpropi onamidine]dihy-
drochloride), trichloroacetic acid, trolox (6-hydroxy-2,5,7,8-tetramethyl-
chroman-2-carboxilic acid), acetic acid, norhydroguaiaretic acid and
polyoxyethylene-sorbitan monolate (Tween 80) were purchased from Sigma
Co. (USA). All drugs and the aqueous extract of Orbignya phalerata were
administered orally (o.r.) in volumes of 0.1 ml/10 g (mice).
TBARS (thiobarbituric acid reactive species) assay was employed to quan-
tify lipid peroxidation (Freitas et al. 2004; Esterbauer et al. 1990) and
an adapted TBARS method was used to measure the antioxidant capac-
ity of aqueous extract of Orbignya phalerata using egg yolk homogenate as
lipid rich substrate (Guimarães et al. 2010). Briefly, egg yolk was homog-
enized (1% w/v) in 20 mM phosphate buffer (pH 7.4); 1 ml of homogenate
was sonicated and then homogenized with 0.1 ml of the aqueous extract
of Orbignya phalerata at different concentrations. Lipid peroxidation was
induced by addition of 0.1 ml of AAPH solution (0.12 M). Control was
only aqueous extract vehicle (ethanol 0.1%). Reactions were carried out
for 30 min at 37 ◦C. After cooling, samples (0.5 ml) were centrifuged with
0.5 ml of trichloroacetic acid (15%) at 1200 × g for 10 min. An aliquot of
0.5 ml from supernatant was mixed with 0.5 ml TBA (0.67%) and heated at
95 ◦C for 30 min. After cooling, samples absorbance was measured using a
spectrophotometer at 532 nm. The results were expressed as percentage of
TBARS formed by AAPH alone (induced control).
The formation of •OH (hydroxyl radical) from Fenton reaction was quan-
tified using 2-deoxyribose oxidative degradation (Lopes et al. 1999). The
principle of the assay is the quantification of the 2-deoxyribose degradation
product, malondialdehyde, by its condensation with 2-thiobarbituric acid
(TBA). Briefly, typical reactions were started by the addition of Fe2+ (FeSO4
6 mM final concentration) to solutions containing 5 mM 2-deoxyribose
100 mM H2O2 and 20 mM phosphate buffer (pH 7.2). To measure the antiox-
idant activity of the aqueous extract of Orbignya phalerata against hydroxyl
radical, different concentrations of aqueous extract of Orbignya phalerata
were added to the system before Fe2+ addition. Reactions were carried out
for 15 min at room temperature and were stopped by the addition of 4%
phosphoric acid (v/v) followed by 1% TBA (w/v, in 50 mM NaOH). Solu-
tions were boiled for 15 min at 95 ◦C, and then cooled at room temperature.
The absorbance was measured at 532 nm and results were expressed as MDA
equivalents formed by Fe2+ and H2O2.
Nitric oxide was generated from spontaneous decomposition of sodium
nitroprusside in 20 mM phosphate buffer (pH 7.4). Once generated NO
interacts with oxygen to produce nitrite ions, which were measured by
the Griess reaction (Basu, 2006). The reaction mixture (1 ml) containing
10 mM sodium nitroprusside (SNP) in phosphate buffer and aqueous extract
of Orbignya phalerata at different concentrations were incubated at 37 ◦C
for 1 h. A 0.5 ml aliquot was taken and homogenized with 0.5 ml Griess

reagent. The absorbance of chromophore was measured at 540 nm. Per-
cent inhibition of nitric oxide generated was measured by comparing the
absorbance values of negative controls (only 10 mM sodium nitroprusside
and vehicle) and assay preparations. Results were expressed as percentage
of nitrite formed by SNP alone.

4.3. Animal studies

Male Swiss mice (25–30 g), with 2 months of age, were used throughout this
study. The animals were randomly housed in appropriate cages at 22 ± 1 ◦C
on a 12 h light/dark cycle (lights on 06:00 a.m. -18:00 p.m.) with free access
to food (Purina) and water. They were used in groups of 7 animals each.
Experimental protocols and procedures were approved by Ethics Committe
on Animal Experiments of the Federal University of Piaui (CEEA/UFPI No
044/09).
Mice were divided into four groups of 7 animals each. Vehicle (saline/Tween
80 0.5%; control group) and aqueous extract of Orbignya phalerata (1, 2
and 3 g/kg, o.r.) were injected. The spontaneous locomotor activity of the
animals was assessed in a cage (50 cm × 50 cm × 50 cm) after 30 days of
treatment (Asakura et al. 1993).
A Rota-rod tread mill device (AVS®, Brazil) was used for the evaluation
of motor coordination. Initially, the mice able to remain on the Rota-rod
apparatus longer than 180 s (9 rpm) were selected 24 h before the test. Thirty
minutes after 30 days of administration of either aqueous extract of Orbignya
phalerata (1, 2 and 3 g/kg, o.r.), vehicle (saline/Tween 80 0.5%; control
group) or diazepam (DZP, 2.0 mg/kg, i.p.), each animal was tested on the
Rota-rod apparatus and the time (s) remained on the bar for up to 180 s was
recorded after 30 days of treatment.

4.4. Statistical analyses

The obtained data were evaluated by one-way analysis of variance (ANOVA)
followed by Student-Neuman-Keuls t-test Dunnett’s or Fisher’s tests. In all
cases differences were considered significant if p < 0.05.
The percent of inhibition by an antinociceptive agent was determined for
the acetic acid-induced writhing and formalin tests using the following for-
mula: Inhibition % = 100 . (control-experiment)/control (Reanmongkol et al.
1994).
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de babaçu (Orbygnia phalerata) in natura frente a diferentes adsortivos.
Masterı̌s thesis, Universidade Federal do Maranhão, São Luis, 115f.

Esterbauer H, Cheeseman KH (1990) Determination of aldehydic lipid
peroxidation products: malonaldehyde and 4-hydroxynonenal. Meth
Enzymol 186: 407–421.

Freitas RM, Sousa FCF, Vasconcelos SMM, Viana GSB, Fonteles MMF
(2004) Pilocarpine-induced seizures in adult rats: lipid peroxidation level,
nitrite formation, GABAergic and glutamatergic receptor alterations in the
hippocampus, striatum and frontal cortex. Pharmacol Biochem Behav 78:
327–332.

Freitas RM, Souza FCF, Vasconcelos SMM, Viana GSB, Fonteles MMF
(2005) Oxidative stress in the hippocampus after status epilepticus in
rats. FEBS J 272: 1307–1312.

Garros-Rosa I (1986) Estudo químico qualitativo e quantitativo do resíduo
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