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ABSTRACT: Picralima nitida (Apocynaceae) is an African pepper tree known for its medicinal benefits. This
paper aims to investigate the nutritional composition, phytochemical analysis, and Antioxidant capacity of Ethanol
extract of Picralima nitida fruit (bark and pulp) using standard methods. The proximate analysis of the dried powdered
fruit (bark and pulp) had high carbohydrate, crude fiber content, moderate ash content, low moisture content, and low
crude fat composition. The metal composition analysis showed the presence of various essential and non-essential
elements, with sodium, potassium, and iron having the highest concentrations. The qualitative phytochemical screening
showed the presence of saponins, alkaloids, tannins, terpenoids, phenols, flavonoids, glycosides, steroids, and
phytosterols in varying concentrations in the ethanol extract. The quantitative phytochemical analysis revealed that the
total phenol, total flavonoid, total tannins, proanthocyanidin, and total saponin contents had concentrations of 92.45
mg GAE/g extract, 331.64 mg QE/g extract, 64.89 mg TAE/g extract, 129.00 mg AAE/g extract, and 213.79 mg DE/g
extract respectively. The ethanol extract of P. nitida fruits exhibited strong antioxidant activities, with the FRAP assay
showing the highest activity, followed by DPPH radical scavenging activities. These findings suggest that P. nitida stem
bark has significant potential as a natural source of antioxidants and essential minerals, which could be useful in
developing functional foods and nutraceuticals.
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A medicinal plant is any plant that contains  utilized for a very long time as safe, effective, and

components that can be used for therapeutic purposes
or that are precursors to the manufacturing of
beneficial drugs. The use of plant-based remedies as a
source of medicine for various human illnesses has
increased due to factors like population expansion,
lack of available medications, expensive treatment
options, side effects, and drug resistance. The recent
advancement of pharmaceutical and functional food
items generated from medicinal plants and foods
(mainly fruits and vegetables) has benefited all aspects
of life, including physical disorder treatment, reduced
use of synthetic antibiotics, and increased life span
(Yessoufou et al., 2013). These plants have been

sustainable sources of phenolic compounds or
phytochemicals, including phenolic acids, flavonoids,
tannins, phytosterols, and anthocyanins, which
function as free radical scavengers or antioxidants
naturally. Alkaloids, tannins, saponins, flavonoids,
phenols, steroids, and carotenoids, among others, are
phytochemicals present in medicinal plants that serve
various disease-prevention purposes (Barbosa et al.,
2013). Significant anti-inflammatory, anti-diabetic,
anti-aging, antibacterial, antiparasitic, antidepressant,
anti-cancer, antioxidant, and wound-healing activities
are present in these plant-derived chemicals
(Bahramsoltani et al., 2014). These phytochemicals
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are primarily believed to boost food and medicinal
plants' antioxidant capacities, considerably assisting in
the fight against various pathological conditions like
cancer, diabetes, aging, cardiovascular disease, and
other degenerative diseases (Yu et al., 2021).
Picralima nitida is a medicinal plant in the genus
Picralima and the plant family Apocynaceae. It is
found in tropical African countries such as Ivory
Coast, Nigeria, Uganda, and Gabon, and it is well
known as Abeere among the Yoruba people in the
Southwestern area of Nigeria (Osayemwenre et al.,
2014). P. nitida is an understorey tree that grows up to
4-35 m tall, has a dense crown, and a trunk that is 5-
60 m in diameter. Its cylindrical wood is pale yellow
in colour, durable, elastic, and fine-grained, and it
polishes up quite well. White, 3-cm-long flowers are
produced by P. nitida, together with ovoid, maturely
yellowish fruits. The leaves are rectangular (6—20 cm)
and broad (3—-10 cm), with 14-24 pairs of tough, small
lateral nerves (Burkill, 1985). The plant is commonly
used in traditional medicine to treat and manage
malaria, abscesses, pneumonia, hepatitis, diabetes, and
hypertension (Olajide et al., 2014). In African
ethnomedicine, several parts of the plant, including the
leaves, fruits, and stem bark, have been used to treat a
variety of illnesses, including fever, hypertension,
jaundice, dysmenorrhea, malaria, and gastrointestinal
disorders, among others (Osayemwenre et al., 2014).
Many studies have previously demonstrated that
various extracts of this plant are good sources of
phytochemicals such as glycosides, alkaloids,
triterpenes, flavonoids, polyphenols, saponins, and
tannins (Teugwa et al., 2013). Several studies have
reported on the phytochemical composition and
antioxidant activity of extracts of parts of the P.
nitida plant (De Campos et al., 2020; Osayemwenre et
al., 2014; Ngaissona et al., 2016). However, there is
still limited information on the potential bioactive
compounds and antioxidant properties of P.
nitida fruits (bark and pulp) extracts. Therefore, the
objective of this paper is to investigate the nutritional
composition, phytochemical analysis, and Antioxidant
capacity of Ethanol extract of Picralima nitida fruit
(bark and pulp).

MATERIALS AND METHODS

Plant materials: Picralima nitida was obtained locally
from New Benin market, Edo State in Oredo Local
Government Area, Nigeria. A plant sample was
authenticated in the Department of Plant Biology and
Biotechnology, University of Benin, Nigeria. A
herbarium or voucher number UBH-P424 was
obtained and deposited in the herbarium.

Preparation of Extract: The plant sample (material)
was harvested, gathered, and properly washed
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underneath clean tap water. It was then allowed to dry
(air dry process), ground, and sieved. After
pulverization, the plant was weighed, and the weight
was 5100 g. Excursive extraction was done on the
pulverized plant material by soaking it in ethanol
reagent for 72 hours. To ensure proper extraction, the
solution was occasionally stirred. At the end of the
third day, the solution was carefully filtered through
two layers of cheesecloth with thick cotton wool and a
handkerchief placed on it. This process was repeated 4
times. Finally, the filtrate was allowed to pass through
a filter paper to eliminate the residues. At the end of
this process, the filtrate was then dried using a freeze-
dryer, and the dried extract was weighed. A total yield
of 147 g was obtained, and it was kept in a refrigerator
in an airtight container until it was time to use it.

Chemicals and Reagents: Methanol, 1,1-Diphenyl 1-
2-picrylhydrazyl (DPPH), Chloroform, Gallic acid,
Folin Ciocalteu, phenol reagent and potassium acetate
were products of Sigma- Aldrich Chemical Company
Ltd (St. Louis, U.S.A) while ascorbic acid, aluminum
chloride hydrate and ethanol were from JDH =, China.

Proximate Evaluation: Proximate analysis to
determine moisture, protein, crude fat, crude fibre, and
ash contents of dried powdered P. nitida fruits (bark
and pulp) were carried out in triplicate according to the
methods described by the Association of Official
Analytical Chemists (AOAC, 2000).

Phytochemical Screening: Qualitative determination:
The qualitative screening was carried out using
established protocols as described by Sofowora
(1993), and Trease and Evans (1983).

Quantitative Determination: Total Phenolic Content:
The phenolic content of ethanol extract of P.
nitida fruits (bark and pulp) was determined by the
method described by Roy et al. (2018). The principle
of the Folin-Ciocalteu assay is the reduction of Folin-
Ciocalteu reagent (FCR) in the presence of phenolics
resulting in the production of molybdenum-tungsten
blue that is measured at 750nm, and the intensity of
the Dblue colour increases with the increasing
concentration of phenolics in the reaction medium.
The phenolic content was estimated using the Folin-
Ciocalteu reagent (FCR) method. In a test tube, 200 pl
of extract/standard was added to 1.5 ml of 10% FCR
reagent and incubated for 5 mins in the dark at room
temperature, after which 1.5 ml of 5 % sodium
carbonate was added and mixed correctly. This was
again incubated for 2 hours in the dark, and the
absorbance read at 750 nm. The standard curve was
plotted using 1 mg/ml Gallic acid at different
concentrations of 5, 10, 25, 50, 75, 100, 150, and 200
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pg/ml. The phenolic content was expressed as
milligrams of Gallic acid equivalent (GAE) per gram
of dried extracts.

Total Flavonoid Content: The flavonoid content of
ethanol extract of P. nitida fruits (bark and pulp) was
determined by the modified method described by
Roy et al. (2018). The flavonoid content was
determined using the aluminum chloride colorimetric
method. To 1.0 ml of extract/standard, 0.3 ml of 5%
sodium nitrite was added, and the solution was
incubated for 5 minutes at room temp. After which, 0.3
ml of 10% aluminum chloride was added. This was
again incubated for 5 mins at room temperature. Two
milliliters of 1M NaOH was added and incubated for
10 minutes at room temperature. Quercetin (1 mg/ml)
was used as standard, prepared at different
concentrations of 10, 50, 75, 100, 150, 200, 250, and
300 pg/ml. The absorbance was read at 510 nm. The
total flavonoid content obtained was expressed in
terms of mg of Quercetin Equivalent per gram of
extract.

Total Tannin Content: The tannin content of ethanol
extract of P. nitida fruits (bark and pulp) was
determined by the modified method described by
Roy et al., (2018). The principle of the F-C assay is the
reduction of FCR in the presence of tannins from
molybdate (V1) ion to Molybdate (V) ion to give a blue
colour that is measured at 725 nm, and the intensity of
the Dblue colour increases with the increasing
concentration of tannins in the reaction medium. The
tannin content was estimated by the Folin-Ciocalteu
method. 1mg/ml gallic acid was prepared at different
concentrations of 10, 50, 100, 200, 300, 400, 500, and
600 pg/ml. In a test tube, 100 pl (0.1 ml) of
extract/standard was added to 7.5 ml distilled water,
followed by 0.5 ml of the prepared 10% FCR and 1ml
of the prepared 35% sodium carbonate solution. This
was mixed well and incubated for 10 minutes at room
temperature. The absorbance of the extracts and Gallic
acid standards were read at 725 nm. The tannin content
obtained was expressed as milligrams of Gallic acid
equivalent (GAE) per gram of extract.

Total Saponins Content: The total saponin content was
determined by the method described by Le et
al. (2018). In a test tube with 0.25 ml of plant extract
or standard (1 mg/ml Diosgenin) and 2.5 ml of 72%
sulphuric acid, 0.25 ml of 8% vanillin (dissolved in
ethanol) was added. This was incubated in a water bath
for 15 minutes at 60 °C. After cooling, the extract' and
the standard's absorbance were measured at 560 nm.
Total saponins are calculated as milligrams of
diosgenin equivalent per gram of extract (mgDE/g).
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Proanthocyanidin Concentration: The determination
of proanthocyanidins was based on the procedure
defined by sun et al. (1998). A volume of 0.5 ml of
Img/ml of extract was mixed with 1 ml of 4% valium
methanol solution and 0.75 ml concentration of
hydrochloric acid. The mixture was left undisturbed
for 15 mins after which the absorbance was read at 500
nm. The absorbance of ascorbic acid/ catechin was
read under the same conditions (mg/g) and was
expressed as ascorbic equivalent (AAE). 4% vanillin-
4 g of vanillin in 1200 ml methanol. The concentrations
used for standard ascorbic acid were 10, 25, 30, 75,
100, and 150 pg/ml.

Antioxidant Screening: DPPH Radical Scavenging
Assay: DPPH scavenging activity was determined by
the modified method described by Roy et al. (2018).
DPPH (2, 2-diphenyl-1-picrylhydrazyl) is a molecule
with free radicals. In the presence of an antioxidant
that donates an electron to DPPH, the purple colour of
the DPPH radical turns yellow. The hydrogen atom
donating ability of the plant extract is determined by
the decolorization of the DPPH solution from purple
to yellow, and the change in absorbance is measured
at 517 nm. The extract stock solution (Img/ml) was
prepared into different concentrations of 10, 25, 50,
100, 200, 300, 400, and 500 pg/ml. Ascorbic acid was
used as standard, and 1 ml of the extract or standard
was added at different concentrations to 2 ml of the
prepared 0.3 mM DPPH solution. The solution was
shaken vigorously and incubated for 30 mins in the
dark. Absorbance was then read at 517 nm.

Nitric Oxide Radical Scavenging Assay: Nitric oxide
radical scavenging activity was determined by the
slightly modified method described by Boora et
al. (2014). The procedure is based on the principle that
sodium nitroprusside in an aqueous solution generates
nitric oxide, which reacts with oxygen to produce
nitrite ions (radicals) that can be measured using
Griess reagents. The antioxidants in the extracts then
donate protons to the nitrite ions. Nevertheless, 1.0
mg/ml of the extract and standard quercetin were
prepared and serially diluted with distilled water into
different concentrations of 12.5, 25, 50, 100, 200, 400,
800, and 1000 ug/ml. Then 0.1% Griess reagent and
10 mM sodium nitroprusside were prepared in distilled
water immediately before use. To 1.0 ml of the extract
or standard at different concentrations was added 0.5
ml of the freshly prepared sodium nitroprusside. This
was incubated for 2 hours in the dark at room
temperature. After incubation, 1.5 ml of the freshly
prepared Griess reagent was added and incubated for
30 min at room temperature. The absorbance was read
at 546nm.
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Ferric Reducing Antioxidant Power Assay: The assay
is based on the ability to reduce ferric ions (Fe3*) to
ferrous ions (Fe?*) according to the method of Benzie
and Strain (1996). Frap reagent was prepared by
mixing 300 mM Sodium acetate buffer (pH 3.6), 10
mM TPTZ (Tripyridyl triazine) solution, and 20 mM
FeCl3.6H20 solution in a ratio 10:1:1. The TPTZ was
dissolved in methanol, while FeCls.6H,O was
dissolved in water. The extracts stock solution (1
mg/ml) and the standard (ascorbic acid) were serially
diluted into 12.5, 25, 50, 100, 200, 400, 800 and 1000
pg/ml. To 1.0 ml of the serially diluted extracts and
standard was added 3 ml of Frap reagent. The reaction
mixture was incubated for 30 mins at 37°C. The
increase in absorbance was measured at 593nm.

Hydrogen peroxide Scavenging Activities: Hydrogen
peroxide scavenging activities were determined by the
method described by Fernando and Soysa (2015). The
standard and extract (1 mg/ml) were serially diluted
into 12.5, 25, 50, 100, 200, 400, 800, and 1000 pg/ml.
To 350 pl of the standard and plant extracts was added
350 pl of 12 mM phenol solution, 100 ul of 0.5 mM
4-amino antipyrine, 160 pl of 0.7 mM hydrogen
peroxide, and 350 pl of 1U/ml Horseradish peroxidase
(HRP) prepared in sodium phosphate buffer (84 mM,
pH 7). These were then incubated for 30 mins at 37°C.
The absorbances were measured at 504nm, and the
percentage inhibition was calculated.

RESULTS AND DISCUSSION

Nutritional composition of P. nitida fruits (bark and
pulp): The nutritional analysis of the dried powdered
fruits of P. nitida (Table 1) revealed low moisture
content of 6.05%, high fiber (23%) and carbohydrate
(51.4%), moderate protein (7.87%) and ash content
(9.5%) and very low-fat content (0.75%).

Table 1: Proximate composition of P. nitida fruits (bark and pulp)

Composition % Amount
Moisture Content 6.05+0.05
Crude protein 7.87+0.02
Ash content 9.50£0.50
Crude fibre 23.00+1.00
Carbohydrate 51.39+0.07
Crude fat 0.75%0.05

The mineral analysis revealed the presence of
microelements/trace elements, Fe, Zn, Cu, Cr, and
macronutrients Na, K, Mg, Ca, and heavy metals in
low detectable concentrations (Table 2).

The plant is a rich source of potassium, iron,
magnesium, and zinc which suggests the plant may
possess  blood  pressure-lowering  properties,
electrolyte balance, and hypoglycemic activities.
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Table 2: Estimation of the metal composition of P. nitida fruits
(bark and pulp)

Metal Concentration (ppm)
Iron, Fe 160.00
Zinc, Zn 34.00
Magnesium, Mg 49.00

Lead, Pb 18.00
Cadmium, Cd Not detected
Calcium, Ca 30.00
Copper, Cu 10.00
Chromium, Cr 5.00
Potassium, K 3920.00
Sodium, Na 1506.10

Phytochemical composition of ethanol extract of P.
nitida fruits (bark and Pulp): Table 3 shows the results
of the phytochemical screening of the ethanol extract
of P. nidita fruit (bark and pulp). The result revealed
that the extract contains saponins, flavonoids, steroids,
tannins, terpenoids, alkaloids, phenols, polysterols,
glycosides, and proanthocyanins.

Table 3: Qualitative Screening of Phytochemical Constituents of
ethanol extracts of P. nitida fruit (bark and pulp)
Phytochemicals Methanol extract

Saponins +++
Alkaloids +++
Tannins ++
Terpenoids ++
Phenols +++
Flavonoids +
Glycosides ++
Steroids +
Phytosterols +

Anthocyanins —
— Absent; + Present in low concentration; ++ Present in
moderate concentration, +++ Present in very high concentrations.

Table 4: Quantitative Estimation of Phytochemical Constituents of
Ethanol Extracts of P. nitida fruits
Phytochemical Concentration

Total Phenol Content (mg GAE/g extract) 92.45+0.84
Total Flavonoid Content (mg QE/g extract) ~ 331.64+ 1.39
Total Tannin Content (mg TAE/g extract) 64.89+1.75
Total Saponin Content (mg DE/g extract) 213.79+2.50
Proanthocyanidin (mg AAE/g extract) 129.00+2.17

However, phytosterols were found to be in low
concentration, while anthocyanins were not detected.
Also, quantitative analysis of the secondary
metabolites was evaluated in the plant extract (Table
4). The total phenol, total flavonoid, total tannins,
proanthocyanidin, and total saponin contents had
concentrations of 92.45 mg GAE/g extract, 331.64 mg
QE/g extract, 64.89 mg TAE/g extract, 129.00 mg
AAE/g extract, and 213.79 mg DE/g extract
respectively.

Antioxidant Capacity: DPPH Radical Scavenging
Activities: The DPPH radical scavenging activities of
ethanol extract of P. nitida fruits (bark and pulp) is
shown in Figure 1. The DPPH radical scavenging
activities of ethanol extract of P. nitida fruits with
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percentage inhibitions ranging from 8 - 91%; IC50
value of 66.01 pg/ml was lowered when compared to
standard ascorbic acid with percentage inhibition 12 -
98%; IC50, 13.24 pg/ml). Although ascorbic acid has
better radical scavenging (antioxidant) activities,
ethanol extract of P. nitida fruit is also potent.

150+
£
2 1004
=
2
=
=
= 50+
52 -+~ Ascorbic acd
= Pnifida
u 1 1 1 1 1 1 1

1
5 10 25 50 75 100 200 30

Concentration(ug/ml)

Fig 1. DPPH Radical Scavenging Activity of different
concentrations of ascorbic acid and ethanol extract of P. nitida
fruits. Values are expressed as mean + SEM, n = 3/group

Reducing Potential of ethanol extract of P. nitida fruits
(bark and pulp): The reducing potential of ethanol
extract of P. nidita fruits is shown in Figure 2. The
reducing power of ethanol extract of P. nidita fruits
showed moderate reducing power when compared to
ascorbic acid. The higher the absorbances, the greater
the reducing power. The ethanol extract of P.
nitida exhibited moderate reducing ability as revealed
by the increased absorbance value ranging from
0.100+0.01-1.42+0.01 at 10-1000 pg/mL. However, it
showed lower potential than ascorbic acid at the same
concentrations.

2.5+
- Ascorbic acid

2.0 )
-- P onitida

1.54

1.0

Absorbance@700nm

10 50 100 200 400 600 800 1000

Concentration(pg/ml)

Fig 2. Reducing power of different concentrations of ascorbic acid
and ethanol extract of P. nitida fruits. Values are expressed as
mean £ SEM, n = 3/group

Nitric oxide inhibitory activities: The nitric oxide
(NO) inhibitory activity was evaluated, as shown in
Figure 3. The NO inhibitory ability of ethanol extract
of P. nitida fruits was higher when compared to
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quercetin. The NO percentage inhibitions for the
extract and quercetin were also the same at
concentrations from 10 -100 pg/mL, but the extract
had higher percentage inhibition ranging from 46.33
to 96.13% at concentrations from 200 -1000 pg/mL
when compared to quercetin (Percentage inhibition;
41.45 to 99.09%)

150
-a- Ethabol extract of P.nhitida

= - Cuercetin

2 1004

=

=

=

=

= 504

==

0

10 2t 50 100 200 400 800 1000

Concentration(pg/ml)

Fig 3: Nitric oxide inhibitory activities of different concentrations
of quercetin and ethanol extract of P. nitida fruits. Values are
expressed as mean + SEM, n = 3/group

Ferri Reducing Antioxidant Potential: Ferric reducing
antioxidant potential of P. nitida fruits (bark and pulp)
is shown in Figure 5. Ferric reducing antioxidant
potential of the plant extract (431+1.00 uM Fe (IIyg)
shows higher potential when compared to ascorbic
acid (239.5£5.04 pM Fe (I1)g).

PN

Ascorbic acid

- O
< ey
<
0{

‘?(.u

?—
Fig 4: Ferric Reducing Antioxidant Potential of different
concentrations of ascorbic acid and ethanol extracts of P. nitida
(PN) fruits. Values are expressed as mean + SEM, n = 3/group.
Values with different alphabet indicate significant difference

FRAP(uM Fe(ll)/g extract

Hydrogen Peroxide Radical Scavenging Activities:
The ability of the extract to quench hydrogen peroxide
radicals was measured using a standard colorimetric
assay. As shown in Fig 5, it was observed that at
concentrations from 10-1000 pg/ml, the percentage
inhibition increases as the concentrations increase for
both the extract and ascorbic acid. Interestingly the
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extract scavenged hydrogen peroxide radicals better
than ascorbic acid.
100+

804

60

404
-+ Ascorbic acid

% Inhibition

20+ = P nitida

u 1 1 1 1 1 1 1 1
10 50 100 200 400 600 800 1000

Concentration(ug/ml)

Fig 5: Hydrogen peroxidase scavenging activities of different
concentrations of ascorbic acid and ethanol extract of P. nitida
fruits. Values are expressed as mean + SEM, n = 3/group

Recently, the interest in natural products has increased
due to their potential health benefits. Among these are
plants with medicinal properties that various cultures
worldwide have traditionally used. Picralima nitida is
a plant known for its diverse applications in traditional
medicine. The proximate analysis showed that P.
nitida fruit (bark and pulp) contained Moisture-

6.05+£0.05%, Crude protein-7.87+£0.02%, Ash-
9.50+0.50%, Crude fibre-23.00+£1.00%,
Carbohydrate-51.39+0.07%, and  Crude  fat-
0.75+0.05%. These crucial  nutrients, like

carbohydrates, low crude fat, and crude protein,
indicate the potential use of the P. nitida plant as a
nutritionally valuable and healthy ingredient to
improve health. The low moisture content observed in
this study suggests that the fruit is less susceptible to
microbial spoilage, with a longer storage period. P.
nitida fruit has moderate protein content, slightly
below the acceptable dietary protein for the diet
formulation. However, the fruit could be used as a
source of protein. Similarly, as observed by this study,
the fruit is a good source of inorganic minerals with
moderate ash content. The rich fiber of the fruit of P.
nitida suggests its role in digestion, cholesterol-
lowering, sugar-lowering, and gastric emptying
(Chaney, 2006). The fruit is rich in carbohydrates,
indicating that it may be an energy-rich food when
consumed. Also, fruits are not very good sources of
fats and are usually recommended as part of weight-
reducing diets (Sheila, 1978). The results of the
mineral composition of the ethanol extract showed a
significant variation of minerals on the bark of P.
nitida, which include: Iron-160.00 ppm, Zinc-34.00
ppm, Magnesium-49.00 ppm, Lead-18.00 ppm,
Calcium-30.00 ppm, Copper-10.00 ppm, Chromium-
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5.00 ppm, Potassium-3920 ppm, and Sodium-1506.10
ppm. Minerals are required for normal growth,
activities of muscles and skeletal development (such
as calcium), cellular activity and oxygen transport
(copper and iron), chemical reaction in the body,
intestinal absorption (magnesium), fluid balance, and
nerve transmission (sodium and potassium), as well as
the regulation of acid-base balance (phosphorus). Iron
is useful in preventing anemia and other related
diseases (Oluyemi et al., 2006). Zinc is useful for
protein synthesis, normal body development, and
recovery from illness (Muhammad et al., 2011). The
ethanol extract of Picralima nitida fruit (bark and
pulp) was investigated to determine its phytochemical
composition and antioxidant activities. The qualitative
screening of the phytochemical composition of the
ethanol extract of the stem bark of Picralima
nitida reported in Table 1 revealed the presence of the
phytochemicals-  saponins, alkaloids, tannins,
terpenoids, phenols, flavonoids, glycosides, and
steroids in varying concentrations in the extract while
anthocyanins  were absent. The quantitative
phytochemical screening showed a significant
concentration of total phenolic, flavonoid, tannin, and
proanthocyanidin content in the ethanol extract of the
bark and pulp fruit of Picralima nitida -Total Phenol
Content-92.45+0.84 (mg GAE/g extract), Total
Flavonoid Content-331.64+ 1.39 (mg QE/g extract),
Total Tannin Content- 64.89+1.75 (mg TAE/g
extract), Proanthocyanidin-129.00+2.17 (mg AAE/g
extract), and Total Saponin Content-213.79+2.50 (mg
DE/g extract). It has been discovered that a plant is
functional property depends on its secondary
metabolites, such as phenolics, terpenoids, or alkaloids
(Murugan and Parimelazhagan, 2014). Phenols,
flavonoids, and flavonols are polyphenolic chemicals
found in plants that have significant antioxidant
activity as well as a variety of biological functions
such as anti-helminthic, analgesic, anti-inflammatory,
anti-microbial, and anti-allergic activities (Oyedemi et
al., 2012). Flavonoids have been shown to be more
critical than other phytochemicals separated from the
plant due to their capacity to help the body fight
ilinesses. Flavonoids are potent antioxidants, but their
effectiveness depends on the molecule's shape and the
hydroxyl group in the chemical structure (Igbal et al.,
2015).

The antioxidant activity of the extract was evaluated
using various in vitro assays, including the DPPH (2,2-
diphenyl-1-picrylhydrazyl) radical scavenging assay,
reducing power assay, nitric oxide inhibitory
activities, hydrogen peroxidase scavenging activities,
and ferric reducing antioxidant power (FRAP) assay.
The DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging assay result is shown in Figure 1. The I1Cs
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value measures the concentration of an antioxidant-
containing substance required to scavenge 50% of the
initial DPPH radicals. The lower the 1Cso value, the
more potent the substance is at scavenging DPPH,
which implies a higher antioxidant activity
(Olugbami et al., 2014). Figure 1 shows the percentage
radical scavenging activities of the extract and the
standard ascorbic acid. The extract exhibited an
appreciable percentage of radical scavenging activities
with the standard. The reducing power of a compound
may give a better clue as to its reductive capacity
(Oikeh et al., 2014). The reducing potential measures
the anti-oxidative capacity of the extract by assessing
its ability to donate electrons to electron-seeking free
radicals. The extract has significantly lower (p< 0.05)
reducing potential than the standard ascorbic acid at
lower concentrations but showed significantly higher
values at higher concentrations. Due to the reduction
of the Fe3* ferricyanide complex to the ferrous (Fe?*)
form in the presence of reductants such as antioxidant
compounds in the sample, a compound's reducing
capacity may be a significant predictor of its potential
antioxidant activity (Rahman et al., 2015). Reducing
power, in addition to the Ferric Reducing Antioxidant
Potential (FRAP) assay, offers further information into
the reductive capacity and, consequently, the
antioxidant activity of a biological sample. This
present study showed that the ethanol extract
compares favorably with ascorbic acid as it has a
higher FRAP value than ascorbic acid. Shiddhuraju et
al (2002) suggested that Ferric reducing potential of
bioactive compounds was associated with antioxidant
activity. It measures the reductive ability of
antioxidants and is evaluated by the transformation of
Fe®* to Fe?* in the presence of sample extract (Huda-
Faujan et al., 2009). This result confirms the presence
of the antioxidant activity that was observed for the
DPPH assay. The hydrogen peroxidase scavenging
activities of different concentrations of the ethanol
extract of P. nitida fruit (pulp and bark) was
significantly higher than the standard ascorbic acid at
lower concentrations but showed corresponding
values with the standard ascorbic acid at higher
concentrations.

Conclusion: The results of this study have revealed
that ethanol extract of P. nitida (bark and pulp)
possesses natural phytochemicals and antioxidants
which may be attributed to its medicinal properties.
However, more research is required to identify,
describe, and assess the toxicity and pharmacological
properties of the active substances that may be
responsible for the reported antioxidant effects.

Acknowledgment:  The
following students Aifuwa,

authors appreciate the
P.A; Omokaro, L;

1045

Adewunmi, J.O; Ezeador, G.O; Obimba, V; Umoru,
SO and Oyathelemi, JB for their technical supports.
Department of Medical Biochemistry, University of
Benin and Professor Oboh’s Lab for providing the
facilities needed to carry out this study. This study did
not receive any funds/grants from any agency

REFERENCES

AOAC, (2000). Official Methods of Analysis. 16th Edition.
Horwitz, W. (ed) Association of Analytical Chemists,
Arlington, V.A. Pp 1-50

Bahramsoltani, R; Farzaei, MH; Rahimi, R (2014).
Medicinal plants and their natural components as future
drugs for the treatment of burn wounds: an integrative
review. Arch Dermatol Res. 306(7):601-17

Barbosa, A; Silveira, GD; de Menezes, I; Neto, J; Bitencurt,
J; Estavam, CD; de Lima, A; Thomazzi, SM,;
Guimaraes, AG; Quintans, LJ; et al
(2013). Antidiabetic effect of the Chrysobalanus
icaco L. aqueous extract in rats. J. Med. Food, 16: 538
543

Benzie, IF; Strain, JJ (1996). The ferric reducing ability of
plasma (FRAP) as a measure of antioxidant power: the
FRAP assay. Anal. Biochem. 239: 70-76

Boora, F; Chirisa, E; Mukanganyama, S (2014). Evaluation
of nitrite radical scavenging properties of selected
Zimbabwean plant extracts and their phytoconstituents.
J. Food Processing. Article ID 918018, 7 pages.

Burkill, HM (1985). The useful plants of west tropical
Africa. 2nd ed. Kew: Royal Botanical Gardens; p. 456-
596.

Chaney, SG (2006). Principles of Nutrition 1: Macronutients
in Clinical Correlations, 6" edition Devlin, T.M. (ed)
Wiley-Liss, Hoboken, NJ, USA. Pp 86-98

De Campos, O; Layole, M; lheagwam, F; Rotimi, S;
Chinedu, SN (2020). Phytochemical Composition,
Antioxidant Activity and Toxicity of Aqueous Extract
of Picralima nitida in Drosophila melanogaster. Trop.
J. Nat. Prod. Res. 4(12):1147-1153.

Erharuyi, O; Falodun, A; Langer, P (2014). “Medicinal uses,
phytochemistry and pharmacology of Picralima nitida

(Apocynaceae) in tropical diseases: a review,” Asian
Pac. J. Trop Med. 7(1):1-8.

Fernando, CD; Soysa, P (2015). Optimized enzymatic
colorimetric assay for determination of hydrogen
peroxide (H202) scavenging activity of plant extracts.
MethodsX 2:283-291

Huda-Faujan, N; Noriham, A; Norrakiah, AS; Babji, AS
(2009). Antioxidant activity of plants methanolic
extracts containing phenolic compounds. African J.
Biotechnol. 8(3): 484-489.

OLUMESE, F. E; AIHIE, P. A; ORIAKHI, K.



Nutritional composition, phytochemical analysis and Antioxidant.....

Igbal, E; Salim, KA; Lim, LB (2015). Phytochemical
screening, total phenolics and antioxidant activities of
bark and leaf extracts of Goniothalamus velutinus (Airy
Shaw) from Brunei Darussalam. J. King Saud Univ. Sci.
27(3):224-232.

Le, AV; Parks, SE; Nguyen, MH; Roach, PD (2018)
Improving the vanillin-sulphuric acid method for
quantifying total saponins. Technologies 6(84): 1-12

Muhammad, A; Dangoggo, SM; Tsafe, Al; Itodo, AU;
Atiku, FA (2011). Proximate, minerals and anti-
nutritional factors of Gardenia aqualla (Gauden dutse)
fruit pulp. Pak. J. Nutr. 10(6): 577-581

Murugan, R; Parimelazhagan, T (2014). Comparative
evaluation of different extraction methods for
antioxidant and anti-inflammatory properties from
Osbeckia parvifolia. — an in vitro approach. J. King
Saud Univ. Sci. 26(4):267-275.

NgaAssona, P; Nkounkou Loumpangou, C; Namkona, FA;
Koane, JN; Gouollaly T; Syssa-MagalA, JL; Ouamba,
JM (2016) Phytochemical screening and evaluation of
the antioxidant activity of the polar extracts Picralima
nitida Stapf. (Apocynaceae) family. J. Pharmacogn.
Phytochem. 5(4):198-204.

Oikeh, E; Oriakhi, K; Omoregie, E (2014). Phenolic Content
and in vitro Antioxidant Activities of Sweet Orange
(Citrus sinensis L.) Fruit Wastes. Arch. Bas. & Appl.
Med. 2: 119-126.

Olajide, OA; Velagapudi, R; Okorji, UP; Sarker, SD;
Fiebich, BL (2014) “Picralima nitida seeds suppress
PGE2 production by interfering with multiple
signalling pathways in IL-1p-stimulated SK-N-SH
neuronal cells,” J. Ethnopharmacol. 152 (2): 377-383

Olugbami, JO; Gbadegesin, MA; Odunola, OA (2014). In
vitro evaluation of the antioxidant potential, phenolic
and flavonoid contents of the stem bark ethanol extract
of Anogeissus leiocarpus. Afr. J. Med. & Med. Sci.
43(1):101-109.

Oluyemi, EA; Akilua, AA; Adenuya, AA; Adebayo, MB
(2006). Mineral contents of some commonly consumed
Nigerian foods. Sci. Focus. 11:153-157.

Osayemwenre, E; Aiodun, F; Langer, P (2014). Medicinal
uses, phytochemistry and pharmacology of Picralima
nitida (Apocynaceae) in tropical diseases: a review.
Asian Pac. J Trop. Med. 7(1):1- 8

Oyedemi, SO; Oyedemi, BO; Arowosegbe, S; Afolayan, AJ
(2012). Phytochemical analysis and medicinal
potentials of hydro alcoholic extract from Curtisia
dentata (Burm.f) CA Sm stem bark. Int. J. Mol. Sci.
13(5):6189-61203.

Rahman, M; Islam, M.; Biswas, M; Khurshid Alam, AHM

1046

(2015). In vitro antioxidant and free radical
scavenging activity of different parts of Tabebuia
pallida growing in Bangladesh. BMC res. notes, 8(1),
1-9.

Roy A. M., Krishnan L. and Bharadvaja N (2018)
Qualitative and Quantitative Phytochemical Analysis
of Centella asiatica. Nat. Prod. Chem. & Res. 6:323

Sheila, B (1978). In: Better Health through Good Eating.
Gorgi Broks Pp. 150-151

Shiddhuraju, P; Mohan, PS; Becker, K (2002). Studies on
antioxidant activity of Indian Laburnum (Cassia fistula
L.): a preliminary assessment of crude extracts from
stem back leaves, flower and fruit pulp. Food Chem. 79:
61-7.

Sofowora, A (1993). Phytochemical Screening of Medicinal
Plants and Traditional Medicine in Africa Edition.
Spectrum Books Ltd., Nigeria, 150-156

Sun. B., Ricardo-da-Silva, JM; Spranger, | (1998). Critical
factors of wvanillin assay for catechins and
proanthocyanidins. J. Agric. & Food Chem. 46: 4267-
4274,

Teugwa, CM; Mejiato, PC; Zofou, D; Tchinda, BT; Boyom,
FF (2013). “Antioxidant and antidiabetic profiles of
two  African  medicinal  plants:  Picralima
nitida (Apocynaceae) and Sonchus
oleraceus (Asteraceae). 13(1): 175.

Trease, GE; Evans, WC (1983).
pharmacognosy. 12th Edition, Tindall
London, 343-383

Textbook of
and Co.,

Yessoufou, A; Gbenou, J; Grissa, O; Hichami, A; Simonin,
AM; Tabka, Z; Moudachirou,M; Moutairou, K; Khan,
NA (2013). Anti-hyperglycemic effects of three
medicinal plants in diabetic pregnancy: modulation of
T cell proliferation. BMC Comp. Alt. Med. 13(1): 1-13.

Yu M; Gouvinhas, I; Rocha, J; Barros, AIRNA (2021).
Phytochemical and antioxidant analysis of medicinal
and food plants towards bioactive food and
pharmaceutical resources. Sci Rep. 11(1):10041

OLUMESE, F. E; AIHIE, P. A; ORIAKHI, K.



