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1. Introduction

ABSTRACT

Objective: To prepare different polarities crude extracts from the roots of Adenium obesum
(AO) and to evaluate their total phenolics, total flavonoids and antioxidant activity by Folin-
Ciocalteu reagent, aluminum chloride and 1, 1-diphenyl-2-picrylhydrazyl (DPPH) methods.
Methods: Different polarities crude extracts were prepared through Soxhlet extractor
and maceration methods by using different polarities organic solvents, and were used for
the determination of antioxidant activity by using DPPH method with modification. The
determination of total phenolics and flavonoid contents of the AO root crude extracts was
conducted through Folin-Ciocalteu reagent and aluminum chloride methods.

Results: Different extraction methods led to different results. By Soxhlet method, the highest
total phenolics content of different crude extracts was equivalent to the gallic acid in ethyl
acetate while the lowest equaled to the gallic acid in methanol. However, by maceration
method, the highest phenolics content was found in methanol and the lowest was in hexane.
The maximum amount of total flavonoids through Soxhlet method was found in hexane and the
minimum was in methanol. On the contrast, in maceration method, the maximum amount of
total flavonoids was found in methanol and the minimum was in butanol crude extracts. In the
case of antioxidant activity of different crude extracts from AO, by Soxhlet method, the highest
one was equivalent to DPPH in methanol and the lowest one was in butanol. Dissimilarly, by
maceration method, the highest antioxidant activity was in ethyl acetate while the lowest was
in chloroform extracts.

Conclusions: In conclusion, the crude extracts from the roots of AO show the high amount of
total phenolics and flavonoids contents and it could be used as medicines.

meters height. It has thick or swollen trunk, sometimes with fleshy
tap roots. The bark is smooth green to pale brown. Stems exude

Adenium obesum (AO) is a species of flowering plant belonging
to Apocynaceae familyl[1]. It is an important medicinal plant which
is found in Oman and native to Sahel regions, south of Sahara,
Africa. It grows well in tropical and subtropical regions of eastern
and southern parts of Africa and Arabia. Several common names
are available all over the world such as Sabi star, kudu, mock
azalea, impala lily and desert rosel2.3]. It is a small tree up to 3
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milky sap. Leaves are dark green, deciduous, fleshy and arranged
in alternate spiral. Flowers are showy, funnel-shaped, with five
distinct pinkish or light red lobes[4]. The roots are susceptible
to water molds which thrive in water-logged soils. Prevention is
the best strategy because most fungicides are ineffective against
this group and the few that work are expensive. Use of a well-
drained medium and careful watering prevents most roots from
rotting. The flowering and fruiting period in Oman starts from
August to October but the plant also blossoms from July to
August. The fruit is mature during the month of October[5]. In
Omani tradition, AO bark is crushed and soaked in warm water
to be used for treating bone dislocations, rheumatism, sprains,
paralysis, swellings, wounds and skin infections[6]. However, in
Saudi Arabia and Yemen, the juice from the stem and crushed bark
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is applied on wounds(7]. In Sahel Africa, roots of AO alone or in
combination with other plants are used for treatment of venereal
diseases(2]. In addition, root or bark extract is used as bath or lotion
for skin diseases and lice[8]. Latex of AO is used for decaying teeth
and septic wounds[9]. In Somalia, root decoction is used as nose
drops for rhinitis[2,8]. In Kenya, the latex is rubbed on the head
for lice[2,8-11]. In Kenya, the bark is also used for ethno-veterinary
control of lice and fleas in livestock(10]. The stem powder is used
for skin parasites of camels and cattle and in magic potions[12].
Several cardiac glycosides and pregnanes have been reported
from the species[9]. The main glycoside constituent in this plant
is oleandrigenin B-gentiobiosyl-B-D-theretoside[12]. AO also
contains various groups of chemical compounds such as alkaloids,
steroids, efc[2,8-11]. The literature survey reveals that no work has
been done on the roots of Omani AO species. Therefore, the aim
of this present work is to prepare different polarities crude extracts
by using different polarities of solvents from the roots of AO and
to determine their total phenolics, total flavonoids and antioxidant
activity by FCR, AICl; and DPPH methods.

2. Materials and methods
2.1. Chemicals

Hexane, chloroform, ethyl acetate, butanol and methanol
collected from E. Merck, Germany were used in this experiment.
Folin-Ciocalteu reagent (FCR), aluminum chloride (AICl;), 1,
1-diphenyl-2-picrylhydrazyl (DPPH), gallic acid and quercetin
were collected from Sigma-Aldrich Chemical Company Ltd,
Germany. Other necessary chemicals used in this experiment
were from BDH, UK. Sodium hydroxide pellets, sodium nitrate,
sodium carbonate were obtained from Scharlau-Spain. UV-visible
spectroscopy (Thermo Spectronic spectrophotometer, Great
Britain, UK, Model No. Biomate) was used for the determination
of absorbance of the selected plant crude samples.

2.2. Plant samples and extraction

The roots of AO were collected during the month of January
2014 from Salalah, Dhofar, Sultanate of Oman. The collected root
samples were brought to the Natural Products Lab, University of
Nizwa, Nizwa, Sultanate of Oman. The samples were cleaned with
water to remove soil. The root was too hard to be cut into small
pieces with knife. The small pieces of samples were dried at room
temperature for 3 weeks. At last, the dried samples were ground
to powder by Blinder machine. The root powder samples (147.5
g) were deposited in a 2-liter beaker and 350 mL of methanol
was added. The sample beaker was kept for 4 days in the lab at
room temperature until the extraction process was completed. The
whole mixture was stirred every day for complete extraction and
filtered under pressure by using Buchner funnel. The filtrate was
evaporated by rotary evaporator to give methanol extracts (12.89
g). The methanol crude extract was defatted by using 120 mL of
distilled water and transferred into separated funnel. 30 mL of
hexane solvent was added to the separatory funnel and shaken by
hand for 10 min. After 15-30 min, the extract began to separate into
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two layers. Then the whole process was repeated with 20 mL of
hexane. The two obtained parts of hexane were combined together
and evaporated the hexane to give the hexane crude extract.
Similarly, the polarities chloroform, ethyl acetate and butanol
solvents were used to prepare chloroform, ethyl acetate and butanol
crude extracts. The remaining water part in the separatory funnel
was evaporated to give water crude extract.

2.3. Total phenolics assay

2.3.1. Preparation of chemicals

A volume of 10 mL of Folin-Ciocalteu reagent (FCR) was put in
a 100 mL volumetric flask and then 90 mL of distilled water was
added. 3 g of sodium carbonate (Na,CO,) was deposited in a 50
mL volumetric flask and 50 mL of distilled water was added.

2.3.2. Preparation of gallic acid

Gallic acid was used as the standard for the calculation of total
phenolics in the prepared plant crude extracts. 2 mg of gallic acid
was put in a 10 mL volumetric flask and diluted with 10 mL of
methanol. Then, the solution was diluted with methanol followed
by serial dilution technique to prepare 200, 100, 50, 25 and 12.5
pg/mL. 200 pL of each concentration was separately taken in a test
tube and 1.5 mL of FCR solution was added. The solution was kept
for 5 min in a dark place. At last, 1.5 mL of Na,CO; was added
to each test tube. The tubes were shaken by hand and covered by
aluminum sheet and kept in a dark place for 2 h. The absorbance
was measured by UV-visible spectroscopy at the fixed wavelength
of 760 nm. The standard curve was prepared by using the obtained
data.

2.3.3. Total phenolics content

4 mg of each prepared crude extract from the roots was taken in
a separate test tube and 4 mL of methanol was added. From there,
200 pL of each sample was taken in another new test tube and 1.5
mL of FCR was added. Then, the mixture was kept for 5 min in
the dark. At last, 1.5 mL of Na,CO, was added; and the mixture
was covered by aluminum sheet and kept for 2 h in the dark. The
absorbance was measured by using UV-visible spectrophotometer
at the wavelength of 760 nm.

2.4. Total flavonoids assay

2.4.1. Preparation of chemicals

2.5 g of NaNO; was taken in a 50 mL volumetric flask and 50
mL of distilled water was added. 2 g of NaOH was taken in a 50
mL volumetric flask and 50 mL of distilled water was added. 1 g of
AICI; was taken in a 10 mL volumetric flask and 10 mL of distilled
water was added.

2.4.2. Preparation of quercetin

Quercetin was used as the standard for the calculation of total
flavonoids. 2 mg of quercetin was taken in a 10 mL volumetric
flask and diluted with 10 mL of methanol. The prepared
concentration of quercetin was diluted followed by serial dilution
technique to prepare 200, 100, 50, 25 and 12.5 pg/mL. 250 pL
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of each concentration was taken in a test tube added with 125
pL of water and 75 pL of sodium nitrate solution with stirring.
The solution was kept for 6 min in the dark. Then 150 pL of
aluminum chloride was added to each test tube and kept in a dark
place for 5 min. Finally, 500 pL of sodium hydroxide and 275
uL of water were added. The absorbance was recorded by UV-
visible spectroscopy with a fixed range at 510 nm wavelength. The
standard curve was prepared by using the obtained data.

2.4.3. Procedure for total flavonoids content

Each plant sample extract (250 pL) (4 mg crude extract in 4 mL.
of methanol) were taken in a separate test tube. Then 125 pL of
water and 75 pL of sodium nitrate solution were added to each
test tube with stirring. The solution was then left for 6 min in a
dark place. Later, 150 pL of aluminum chloride was added to
each test tube and kept in a dark place for 5 min. At the end of the
procedure, 500 pL of sodium hydroxide and 275 puL of water were
added. The absorbance was measured by UV-visible spectroscopy
at the fixed wavelength of 510 nm.

2.5. Antioxidant activity assay

Each crude extract such as hexane, chloroform, ethyl acetate,
butanol, methanol and water crude extract (2 mg) was taken in
separate test tube and dissolved with 10 mL of methanol. Different
concentrations such as 200, 100, 50, 25 and 12.5 pg/mL were
prepared by using serial dilution technique. 3.3 g of DPPH was
taken in a 100 mL volumetric flask and dissolved with 100 mL
of methanol, after which 2.5 mL of DPPH solution was added to
all test tubes and shaken gently by hand and put in dark place for
an hour and half. The absorbance of the samples was recorded by
UV-spectrophotometer at 517 nm wavelength. Finally, antioxidant
activity of the crude extract samples was calculated by using the

following formula:

A -A

standard

A

extract

% Inhibition = x 100

standard

3. Results

Different AO root crude extracts from different solvents by
maceration and Soxhlet methods used for the determination of
total phenolics content were presented in Table 1. The results
showed that the total phenolics content through maceration method
were the highest in methanol (0.0195 mg of GAE/g of powder
crude extract) and the lowest in hexane (0.0082 mg of GAE/g of
powder crude extract) followed by chloroform, ethyl acetate and
butanol crude extract. By comparison, the total phenolics content
through Soxhlet method was the highest in ethyl acetate (0.0196
mg of GAE/g of powder crude extract) and the lowest in methanol
(0.0102 mg of GAE/g of powder crude extract) followed by
butanol, water, hexane and chloroform root crude extracts.

The determination of total flavonoids content of different crude
extracts from AO roots by maceration and Soxhlet methods was
presented in Table 2. The results revealed that by maceration
method, the highest amount of flavonoids content from AO roots
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was obtained in methanol (0.014 mg QE/g dry plant material)
and the lowest was in butanol crude extract (0.0009 mg QE/g dry
plant material). However, by Soxhlet method, the highest amount
of flavonoids content was obtained in hexane (0.008 mg QE/g dry
plant material) while the lowest were in chloroform and methanol
crude extracts (0.001 mg QE/g dry plant material).

Table 1
Total phenolics contents of different polarities roots crude extracts of AO.

Crude Maceration (mg of GAE/g of  Soxhlet (mg of GAE/g of
extracts powder crude extract) powder crude extract)
Water - 0.016
Chloroform 0.015 0.011

Methanol 0.020 0.010

Hexane 0.008 0.013

Ethyl acetate 0.014 0.020

Butanol 0.011 0.019

Table 2

Total flavonoids contents of different polarities roots crude extracts of AO.

Crude extracts  Meceration (mg QE/g dry Soxhlet (mg QE/g dry plant

plant material) material)
Water - 0.002
Chloroform 0.0020 0.001
Methanol 0.0140 0.001
Hexane 0.0010 0.008
Ethyl acetate 0.0040 0.004
Butanol 0.0009 0.003

All crude extracts from the roots of AO were used for the
determination of antioxidant potential by maceration and Soxhlet
methods and the antioxidant activities were determined by using
well established DPPH method(3]. The results of antioxidant activity
of different crude extracts from the roots of AO by Soxhlet method
were equivalent to DPPH in these extracts in the same order:
methanol > chloroform > hexane > ethyl acetate > water > butanol
crude extract.

Similarly, the antioxidant activity of crude extracts by maceration
method was equivalent to DPPH in these extracts in the same order:
ethyl acetate > methanol > hexane > butanol > chloroform extract
(Tables 3 and 4).

Table 3
Antioxidant potential of hexane, ethyl acetate, chloroform, butanol, methanol
and water crude extracts from root samples of AO by Soxhlet method.

Concentration of Water Methanol Hexane Ethyl Chloroform Butanol
crude extract (ug/mL) acetate

200 045  0.86 0.52 047 0.59 0.36
100 041  0.68 0.37  0.39 0.40 0.35
50 043 059 043  0.39 0.41 0.38
25 033 044 031 0.34 0.32 0.32
12.5 034 047 0.34 0.86 0.35 0.36
Table 4

Antioxidant potential of hexane, ethyl acetate, chloroform, butanol and
methanol crude extracts from root samples of AO by maceration method.

Concentration Methanol Hexane Ethyl  Chloroform Butanol
of crude extract acetate

(ng/mL)

200 11.08 10.61 11.28 4.80 9.25
100 29.84 692 1842 12.22 11.99
50 4.65 11.80  11.26 11.72 11.05
25 29.02 1134 14.54 4.03 28.87
12.5 12.93 13.51 9.49 11.62 14.34
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4. Discussion

Secondary metabolites phenolic compounds are widely presented
in all plant kingdoms. The total phenolic contents of different
crude extracts from the roots of AO are revealed (Table 1)[11.
The highest phenolics content among the six different root crude
extracts through both methods was in methanol and ethyl acetate
while the minimum was found in hexane and methanol respectively
(Table 1). However, the total flavonoid contents were determined
by aluminum chloride method. The highest flavonoids content
among the six different root crude extracts through both methods
was in methanol and hexane crude extracts while the minimum was
found in butanol and methanol as well as chloroform respectively
(Table 2)[1]. Almost, the similar total phenolic and flavonoid results
were obtained by the other authors from the root crude extracts of
AOI13].

The antioxidant activity of each six different crude extracts from
roots of AO was evaluated by free radical scavenging activity
(DPPH) method(1]. The activity of the different polarities crude
extracts through DPPH method are presented. The results of
antioxidant activity of different crude extracts from the roots of AO
by Soxhlet method were equivalent to DPPH in these extracts in
the same order: methanol > chloroform > hexane > ethyl acetate >
water > butanol. Similarly, the antioxidant activity of crude extracts
by maceration method was equivalent to DPPH in these extrats
in the same order: ethyl acetate > methanol > hexane > butanol
> chloroform extract. It has been found that this plant contains
several bioactive compounds such as glycosides, alkaloids,
steroidal saponins, flavonoids, oligosaccharides, and amino acid
derivatives[10-15]. Their color gradually was faded by DPPH and
finally completely decolourised by a,a-diphenyl-B-picrylhydrazyl
by their hydrogen donating ability(2.8-11]. From the results, it
appears that the six crude extracts from the roots possess hydrogen
donating capabilities and it will be acting as an antioxidant. The
difference of obtained antioxidant results might possibly be the
results of the different extraction solvents and methods. Maybe in
the process of the sample handling and the sample drying, some
volatiles in the active compounds were destroyed or evaporated
from the samples.

The crude extracts from the roots of AO showed the high quantity
of total phenolics and flavonoids contents. All the crude extracts
from this plant also showed very high percentage of antioxidant
activity by DPPH method. Therefore, all the crude extracts from
this plant could be used as a medicine for the treatment of different
diseases.
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