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Abstract: Antioxidants present in natural sources help to scavenge free radicals and thus provide health benefits.
This study reports the phytochemical compositions and antioxidant potentials of methanolic and aqueous
extracts of the fruits of Adansonia digitata, Hyphaene thebaica, Parkia biglobosa, and Ziziphus abyssinica.
Standard methods were used for all the analyses. The qualitative phytochemical screening indicated that
Saponins, Carbohydrates, Flavonoids, phenols, Steroids and Terpenoids are present in the four fruits, while,
Phlobatannins, Alkaloids, Anthraquinones and Glycosides were not detected in some of the fruits. The
quantitative phytochemical screening was conducted only on alkaloids, phenols, flavonoids, tannins and
saponnins. Antioxidant potential of Adansonia digitata fruit was 57.55 ± 0.15% and 51.80 ± 0.14% for
methanolic and aqueous extract respectively. Hyphaene thebaica fruit has 28.93 ± 0.23% and 31.91 ± 0.14%
for methanolic and aqueous extract respectively. Parkia biglobosa fruit extract has 2.13 ± 0.01% and 1.38 ±
0.01% for methanolic and aqueous extract respectively. While, Ziziphus abyssinica fruit extract has 11.80 ±
0.07% and 12.65 ± 0.07% for methanolic and aqueous extract respectively. These results indicated that, the
fruits have radical scavenging and reducing capacities and can be used as sources of natural antioxidants.
Keywords: Phytochemicals, Antioxidant, Adansonia digitata, Hyphaene thebaica, Parkia biglobosa, Ziziphus
abyssinica
INTRODUCTION
Adansonia digitata, Hyphaene thebaica, Parkia
biglobosa and Ziziphus abyssinica are wild edible
plants and as reported by Freiberger et al. [1], wild
edible plants contribute significantly to the nutrition
of rural West African inhabitants. In fresh and dried
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forms, reliance on these plants increases during
periods of cereal shortages. Nowadays, however, a
nutritional transition is occurring in the poorest
countries of the world resulting in the replacement
of traditional plant-based diets that are rich in fruits
and vegetables with diets that are rich in calories
provided by animal fats and sugars, and low in
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complex carbohydrates [2]. Wild edible foods
include fruits, leaves, flowers and seeds from
spontaneous trees and shrubs. Of these, fruits are
receiving increase interest from researchers working
on wild edible plant species because of their
nutritional value. These fruits are being investigated
as potential food supplements and increases quality
of daily food for the rural population [3].
These wild fruits are also known to have medicinal
properties and the most commonly studied benefit is
their antioxidant effects. Antioxidants play a crucial
role in the prevention of chronic ailments such as
heart disease, cancer, diabetes, hypertension, stroke
and Alzheimer’s disease by combating oxidative
stress [4]. The dietary intake of fruits has a strong
inverse correlation with the risk of developing
coronary heart disease and cancer [5].
Adansonia digitata belongs to the family
Malvaceae and is known as Kuka in Hausa
Language, while the fruit is called Kwami. The
English name is African baobab or baobab, monkey
bread tree. Hyphaene thebaica belongs to the family
Arecaceae, English name is African doum palm and
is called Goruba in Hausa Language. Parkia
biglobosa is Dorawa in Hausa, while English name
is African locust bean tree. It belongs to the family
Fabaceae [6]. Ziziphus abyssinica or Magarya (local
name) is a semi-evergreen spiny shrub, scrambler or
small tree up to 12 m tall with a straight,
occasionally crooked, single bole, spreading,
drooping branches forming a heavy, rounded and
untidy crown. It is belongs to the family
Rhamnaceae [7].
MATERIALS AND METHODS
Sample Collection and Preparation: Adansonia
digitata, Hyphaene thebaica, Parkia biglobosa and
Ziziphus abyssinica fresh ripped fruits were
purchased from Birnin Kebbi market, Kebbi State,
Nigeria and identified by a Botanist at the
Department of Biological Sciences, Kebbi State
Sep-Nov 2015
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University of Science and Technology, Aliero,
Nigeria. The fruit mesocarp parts were separated
and allowed to dry at room temperature for three (3)
weeks. The dried fruits mesocarp samples were
powdered using mortar and pestle. 50g of each semi
powdered fruit sample was soaked in 200 mL
methanol and 400 mL of distilled water and allowed
to stand for 24 hours, then filtered using muslin
cloth and the filtrates were concentrated to dryness
using heating mantle at 45°C. Each residue was kept
in a refrigerator for future analyses.
Qualitative Phytochemical Screening
Test for Flavonoids: Two millilitres (2mL) of 10%
sodium hydroxide was added to 2mL of the extract
in a test tube. A yellow colour was formed which
turned colourless upon addition of 2mL of dilute
hydrochloric acid indicating a positive result [8].
Test for Phenols: Two millilitres (2mL) of the
extract was mixed with few drop of 10% ferric
chloride solution. The formation of greenish blue or
violet or blue-black colouration was an indication of
a positive result [8].
Test for Tannins: About 5 drops of 0.1% ferric
chloride was added to 2mL of the extract. Formation
of a brownish green or blue-black colouration
indicates a positive result [9].
Test for Saponins: Two millilitres (2mL) of extract
was diluted with 2mL distilled water. The mixture
was agitated in a test tube for 5 min. Appearance of
about 1mm layer of foam indicates a positive result
[10].
Test for Phlobatannis: Two millilitres (2mL) of
extract was boiled with 1% aqueous hydrochloride.
Deposition of a red precipitate indicates a positive
result [11].
Test for Alkaloids: To 2mL of the extract, 2mL of
10% HCl was added. To the acidic medium, 2mL of
Meyer’s reagent was added. Formation of an orange
precipitate indicates a positive result [10].
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Test for Steroids: Two millilitres (2mL) of the
extract was dissolved in 10mL of chloroform and
then, 10mL of concentrated sulphuric acid was
added by the side of the test tube. Formation of a
reddish upper layer and yellow sulphuric acid layer
with green fluorescence indicates a positive result
[10].
Test for Terpenoids: Two millilitres (2mL) of the
extract was mixed with 2mL of chloroform and 1mL
of concentrated sulphuric acid was carefully added
to form a layer. A clear upper and lower layer with
a reddish brown interphase indicates a positive
result [10].
Test for Glycosides: To 2mL of acetic acid, 2mL of
the extract was added. The mixture was cooled in
cold water bath, and then 2mL of concentrated
H2SO4 was added. Colour development from blue to
bluish green indicates the presence of glycosides
[9].
Test for Anthraquinones: Two millilitres (2mL) of
the extract was boiled with 5mL of 10% HCl for 3
min. 5mL of chloroform was then added followed
by further addition of 5 drops of 10% ammonia. A
rose pink colouration indicates a positive result [12].
Quantitative Phytochemical Screening
Determination of Total Flavonoid Content [13]:
About 2.5g of the extract was mixed with 25mL of
80% aqueous methanol. The whole solution was
filtered through Whatman filter paper. The filtrate
was transferred to a crucible and evaporated into
dryness over a water bath and weighed.

Determination of Total Tannin Content [14]: A
0.5g extract was weighed into 100mL plastic bottle.
Then, 50mL of distilled water was added and
covered, then allowed to stand for 5 min. It was then
shaken for 1 hour in a mechanical shaker. This was
then filtered into a 50mL volumetric flask and made
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up to the mark. Then 5mL of the filtrate was pipette
out into a tube and mixed with 3mL of 0.1M FeCl3
in 0.1N HCl and 8 mM potassium ferrocyanide. The
absorbance was measured spectrophotometrically at
520 nm within 10 min. A blank sample was prepared
using tannin acid to get 100 ppm and measured. The
following was used to calculate the tannin present.

(mg/mL)
Determination of Total Saponins Content [15]: A
5g extract was introduced into a conical flask and
25mL of 20% aqueous ethanol was added. The
sample was heated over a water bath for 1 h with
continuous stirring at about 550C. The concentrate
was transferred into a 250mL separator funnel and
5mL of diethyl ether was added and shaken
vigorously. The aqueous layer was recovered and
the ether layer was discarded. About 15mL of nbutanol was then added followed by addition of
2.5mL of 5% aqueous NaCl. The remaining solution
was heated over a water bath. After evaporation, the
sample was dried in the oven to a constant weight.

Determination of Total Phenols [13]: The total
phenols content was determined by Folin-Ciocalteu
Spectrophotometric method.
0.1mL of FolinCiocalteu reagents was added to 2mL of the fruit
sample. The mixture was allowed to stand for 15
minutes. Then 5mL of saturated sodium carbonate
(Na2CO3) was added. The mixture was allowed to
stand for 30 minutes at room temperature and the
total phenols content was determined at 765 nm.
Gallic acid was used as standard. Total phenol
values was expressed in terms of mg/g Gallic acid
equivalent per gram of the sample using linear
regression equation obtained from the standard
Gallic acid calibration curve; y = 0.006x + 0.038.
All samples were analyzed in triplicates.
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Determination of Total Alkaloids [13]:
Alkaloids were determined by gravimetric
method. About 5g of the pulverized fruit sample
was weighed into a conical flask containing 50mL
of 10 % ammonium hydroxide; the mixture was
stirred and allowed to stand for 4 h before filtering.
The filtrate was evaporated to one quarter of its
original volume on a hot plate and concentrated
ammonium hydroxide solution was added dropwise to the mixture in order to precipitate the
alkaloids. The precipitate was filtered using a
weighed filter paper and washed with 10%
ammonium hydroxide solution. The precipitate
was dried with the filter paper in an oven at 60°C
for 30 minutes and then reweighed. All samples
were analysed in triplicates.
𝐴lkaloid (

mg
Weight of residue
)=
g
Weight of sample
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using the potassium ferricyanide- ferric chloride
method [16]. About 2mL of extract was added to
2.5mL of potassium ferricyanide and the mixture
was incubated at 50°C for 20 min. Then 2.5mL of
trichloroacetic acid was added to the mixture then
centrifuged at 650 × g for 10 min. To 2.5mL of the
supernatant, 2.5mL of distilled water and 0.5mL
ferric chloride were added. The absorbance was read
at 700 nm using spectrophotometer. Higher
absorbance indicates greater reducing capacity
which was calculated as follows.

AM = Absorbance of reaction mixture, AC =
Absorbance of control mixture (distilled water).
RESULTS

The results for the qualitative phytochemical
Determination of Antioxidant Potential by Ferric
screening are presented in table 1, while those of
Reducing Antioxidant Power Assay (FRAP): The
quantitative screening are presented in table 2.
ferric reducing power of extract was determined by
Table 1: Qualitative Phytochemical Screening
Fruit
Extract
Carbohydrates
Phenols
Saponins
Tannins
Glycosides
Flavonoids
Phlobatannins
Terpenoids
Steroids
Anthraquinones
Alkaloids

Adansonia digitata
Aqueous
+
+
+
+
+
+
-

Methanol
+++
++
+
++
+
+++
+
-

Hyphaene thebaica
Aqueous
+++
+
+
+
-

Methanol
+++
++
+
+++
+
+
+++
+
-

Parkia biglobosa
Aqueous
+
+
-

Methanol
+ ++
+
+
++
+
+

Ziziphus abyssinica
Aqueous
+
++
+
+
+
+

Methanol
+++
+
+
+
+++
+
+

+: Present in small concentration; ++: Present in a moderately high concentration; +++: Present in high
concentration; - : Not detected
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Table 2: Quantitative Phytochemical Screening
Fruit
Extract
Phenol
(mg/g)
Flavonoids
(mg/g)
Alkaloids
(mg/g)
Tannins
(mg/mL)
Saponin
(mg/g)

Adansonia digitata

Hyphaene thebaica

Parkia biglobosa

Ziziphus abyssinica

Aqueous

Methanol

Aqueous

Methanol

Aqueous

Methanol

Aqueous

Methanol

-

39.37±0.05

29.28±0.01

-

-

-

-

1.34±0.01

-

41.01±0.0.3

-

21.21±0.03

-

-

1.4±0.001

-

-

-

-

-

-

1.24±0.003

1.19±0.05

1.17±0.05

2.82± 0.02

-

-

6.01 ± 0.01

-

1.03 ± 0.01

1.29±0.02

1.38±0.02

10.27±0.04 10.59 ±0.03

6.27±0.05

8.32 ± 0.02 11.89±0.02

12.05
±0.06

45.31±0.05 12.23±0.02

Values are presented as Mean ± Standard Deviation of triplicates.
The results for the Antioxidant potential are presented in table 3.
Table 3: Antioxidant Potential
Fruit
Extract

Adansonia digitata
Methanol

Aqueous

Hyphaene thebaica
Methanol

Parkia biglobosa

Aqueous

Percentage
57.55±0.15 51.80±0.14 28.93±0.23 31.91±0.14
(%)

Ziziphus abyssinica

Methanol

Aqueous

Methanol

Aqueous

2.13±0.01

1.38±0.01 11.80±0.07 12.65±0.07

Values are presented as Mean ± Standard Deviation of triplicates

DISCUSSION
Flavonoids and Phenol are present in moderately

high concentration in the fruits. Adansonia digitata
Fruit contains flavonoids, as reported by Kaboré et
al., [17]. Consumption of this fruit is known to
provide a wide variety of flavonoids, which play a
protective role by reducing the risk for cancer and
cardiovascular diseases [18]. Quercetin an
important flavonoid is also found in the pulp [19]. It
increases insulin secretion by enhancing hepatic
glucokinase activity [20]. Flavonoids inhibit
glucose-6-phophatase activity in the liver thereby
suppressing gluconeogenesis and glycogenolysis
and consequently reduce the hyperglycaemia [21].
Effect of the flavonoids, quercetin and ferulic acid
on pancreatic β-cells leading to their proliferation
Sep-Nov 2015

and secretion of more insulin have been proposed
by Mahesh and Menon [22] as the mechanism by
which they reduced hyperglycaemia. This means
Adansonia digitata Fruit can be used in the
treatment of diabetes since it can lower blood
glucose level. The free radical scavenging ability of
many flavonoids-containing extracts has been
postulated as the mechanism which affords relief in
many distressful disease conditions of the body such
as diabetes mellitus [23]. Phenols and Flavonoids
play the role of antioxidant in plants as reported by
Robards et al. [24]. Antioxidants are compounds
that can delay or inhibit the oxidant of lipids or other
molecules by inhibiting the initiation or propagation
of oxidative chain reactions [25]. Carbohydrates
and Terpenoids are present in high concentration.
The high amount of carbohydrate in Adansonia
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digitata fruit has also been reported by Cisse et al.
[26]. The presence of Terpenoids in the fruit has
also been reported by Al-Qawari et al. [27].
Flavonoid and terpenes isolated from the other
antidiabetic medicinal plants have been found to
stimulate secretion of insulin [28]. Alkaloids are
absent, and the absence of Alkaloids in the
Adansonia digitata fruit has also been reported by
Ramadan et al. [29].
Hyphaene thebaica fruit extract indicates that
Phenol, Flavonoids, Tannins, steroids and
Phlobatannins are present in small concentration.
From the results of the quantitative phytochemical
screening, the extract of Adansonia digitata fruit has
the highest concentration of total Phenolic and
Flavonoids 39.37±0.05 mg/g and 41.01±0.03 mg/g
respectively among the other fruits. The presence of
Phenols and Flavonoids indicates that Adansonia
digitata fruit will be good in the prevention of
chronic ailments such as heart disease, cancer,
hypertension, stroke and Alzheimer’s disease by
combating oxidative stress [4] because Flavonoids
and Phenols are natural antioxidants.
From the result of the antioxidant potentiality,
Adansonia digitata fruit has 57.55 ± 0.15% and
51.80 ± 0.14% methanol and aqueous extract
respectively. This indicated that it is a good source
of natural antioxidants. Several epidemiological
studies suggest that plants rich in antioxidants play
a protective role against diseases [30] and their
consumption lowered the risk for cancer, heart
disease, high blood pressure and stroke [31]. The
antioxidant content of the B a ob ab fruit may have
a role to play in the extension of shelf-life for
foods and beverages, as well as cosmetics. The
food/beverage industries c o u l d introduce baobab
fruit pulp into foods in order to act as a preserving
ingredient by preventing oxidation of lipids in the
food [32]. The addition of baobab fruit extract to
cosmetics such as face creams and makeup could
be a novel way of extending the shelf-life of both
Sep-Nov 2015
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water-based and oil-based products on account of
the high levels of water-soluble and lipid-soluble
antioxidants present in the fruit [33]. Baobab is
currently listed in Canada as a substance in
cosmetics and care products regulated under the
Foods and Drug act [34]. Baobab fruit pulp could
also be used as a functional ingredient in
cosmetic products, inhibiting the aging of skin
due to the antioxidant effect of the pulp [35].
Adansonia digitata fruit has over 100 times the
antioxidant activity of oranges and it has the highest
values among the tested plants [17]. Hyphaene
thebaica fruit has antioxidant activity of 28.93 ±
0.23% and 31.91 ± 0.14% for methanol and aqueous
extract respectively. The extracts of doum fruits
showed an antioxidant potential, this is due to the
substantial amount of their water-soluble phenolic
content [36]. Parkia biglobosa fruit has 2.13 ±
0.01% and 1.38 ± 0.01% for methanol and aqueous
extract respectively. The antioxidant potential here
is reduced compared to that of Adansonia digitata
and Hyphaene thebaica fruit extract. Ziziphus
abyssinica fruit has 11.80 ± 0.07% and 12.65 ±
0.07% for methanol and aqueous extract
respectively. Its antioxidant potential is higher than
that of Parkia biglobosa fruit extract but lower than
Adansonia digitata and Hyphaene thebaica fruit
extract.
CONCLUSION
The four fruits indicated antioxidant property with
Adansonia digitata having the strongest antioxidant
potential compared to the other fruits. Consumption
of these fruits may help reduce the risk of oxidative
stress and its consequences. The antioxidant
content o f t h e s e fruits can be used to extend the
shelf-life of foods and beverages, as well as
cosmetic products. Therefore, food/beverage
industries c o u l d introduce the fruits into their
products as preserving ingredients s o a s to prevent
oxidation.
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